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pat hway invol ves ki nases at two | evels: MAP ki nase ki nases (MAPKK)) and
their substrates MAP kinases (MAPK). There are different isoforns in the
MAP ki nase %OP%{HWQI. (For review, see Rony Seger and Edwi n GPCRUSD22056 -
FASEB, Vol . 9) 726) June 1995). The conpounds of this invention can inhibit
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i nportant therapeutic strategy in not 20 only cancer but also in a nunber
of chronic diseases such as rheumatoid arthritis,



psoriasis, Wobighsd retinopathy, age-related macul ar degener gcirRidho/s88 SO
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Endothelial Growth Factor (VEGF) is one such angi ogenic facd 8rMARVEAEF) a
honmodi meri ¢ di sul fide-linked menber of the PDG- fam |y, is an endotheli al
cell-specific mtogen and is known to 23 eause profound increase in the
vascul ar endothelial permeability in the affected tissues. VEG- is also a
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conpounds of this invention are known to be inhibitors of 15 protein
tyrosi ne ki nases. The application EP-520722 descri bes 4-anilinoquinazolines
that contain sinple substituents such as chloro, trifluoromethyl, or nitro
groups at positions 5 to 8. The application EP-566226 is simlar but with a
much | arger variety




of substituents now allowed at positions 5 to 8. The application WO 9609294
descri bes cB’r?p‘l%‘ﬁa@ with simlar substituents at positions 5 RQI/@soae056i T h
the 20 substituent at to 4-position consisting of sone pol yZ8cMAR 2008 ng
systens. Some sinple substituted quinazolines are also described in the
applications WO 9524190, WO 9521613, and, WO-9515758. The applications
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derivative W al I nd. a am no s.,anong the
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b t t
carbon =t ogetughi Kk i RS W g S4B e,

carbox®0 c anlyoednkelxlyutaﬂs& iva Gﬁlhtbeﬂ oatcﬂﬂﬁnc gised3e8 blch a0 frheunfatb@ Bttt Ons,
phenoxy, pher}/ thio noxy, benzoyl ) benzyl, am no) alkylamno of 1-6
Wsap‘é??‘

car bon” at oRE0 er%‘OB?‘h?’ ags-TeltedimpeHatdesenerativm rapt 691 ano, Tumor
b |
c :PE)(; na21t gﬁ%llﬁﬂrKEy no l?‘ﬁpn no oP %@@gﬁgg@g%ﬁ 5)%?? %1%%8%&]@0‘@? %ggu?r car bon

atons, car b\rSEGlFamyaddeysm 3nglogenib dactet. o BEGEanhemBdimedit disdifigalinRey at ons,
carbon atons, N, N-dial kyl am noal kyl of 3-10

N-al | cyI am no k
carbon at o™ lr %‘ﬁ'pﬁcf&mkldxﬁf 2 enslotheligl ¢sdrspgeisisgnitogen and is known to .
NN di Qili_f?’bﬂﬁb %k&ﬁay,meﬁg_ %{P 1Hia StA SRR GRRM i) ANthePSHEQYd @M no:
tissues. VEGF is also a senescence-preventing survival factor for endothelial cells.
Almost all nucleated tissues in the body possess the capability to express VEGF in
response to various stimuli including hypoxia, glucose deprivation, advanced
glycation products, inflammatory cytokines, etc. Growth-promoting angiogenic
30 effects of VEGF are mediated predominantly via its signaling receptor Kinase insert

Domain containing Receptor (KDR). The expression of KDR is low on most



Ris alkyl of 1-6 carbon atonms, or carboal kyl of 2-7 carbon atons; G 1, &)
R 1, and R4 are each, independently) hydrogen, hal ogen, alkyl of 1-6 carbon
atoms, al kedydongfs02- 6 carbon atons, al kynyl of 2-6 carbon a‘pgm59gadzbﬁ1yi oxy
15 of 2-6 carbon atons) al kynyl oxy of 2-6 carbon atons) hydr W@Byl)
hal onet hyl , al kanoyl oxy of 1-6 carbon atons, al kenoyl oxy bon
atons) al kynoyl oxy of 3-8 carbon atons) al kanoyl oxynet hyl of 2-7 carbon
atonms, al kenoyl oxynet hyl of 4-9 carbonSat ons, al kynoyl oxynethyl of 4-9
carbon atons) al koxymethyl of 2-7 carbon atons, al koxy of 1-6 carbon atomns)

20 al | cyl tdngemefiallceflsCROWERT adcqvﬁuoxﬂbvmlaﬁxgid@emembem rdsufts G hi RS,
al kyl sul phonyl of 1- 6 carbon atons, al kyl sul f onam do of 1-6 car bon at ons,

al kenyl sulﬁmmlw@ off KPReorc emdedhelial eohls, - Mowtyangiogenizerh bleiod vesselszxgresar bon

car boal kndien evelsiarsBRY TRBRON & rebdpiorBIeAT BN kinfk N o ekiie§RE pony
25 phenyl , VEGFIHERSX YomARNZshistads NeF, 7hyielf [5b0BA-1Rk K @yast Nendfa 1- 4

carbon atons, al kylam no of 1-6 carbon atons) dial kylamno of 2 to 12
car bon Sat cHySOPla¥mHF Kpmaiy enatiging the catalyte kypsieg kinassydomain splicyply- aNQMé‘@nyl ani no

ohenyl am 1B Aeof s gl 0 “VREFO BAT ARl oot 5058 °Bs iy it
-9/ (C(Rs) Za)uI@ophBﬁ;ﬂﬁﬁ'ﬁﬁﬁxaﬁ and imithht{on( (H'Sél@ﬁzﬁmﬁ cascaffe RTyradind KibdsBacdyify ¥f

Rs)2)p R~ Rs)2)9-Y- ~ Rr Rs)2) kY- ~ ~~
I(-Ig ()C()Rg)lép& %qsa)rmg# zfykmpdmugvg( ofhids &lwmggél @frfﬁs as enecerar & YBGEr bot h

e (& Rs) AR EK R Rl RACIGRL O bY AP g Sty
R ~'( (I(ORS):IR):GnsYdered to-be A3 RB})oﬁjam Mef4peisg KAydtegyYin the tleatmeRPeMinigidgefi@édRs) 2) g

W ) K- Y- I I I f h
of ( Cg (R;s Hg)cgsease gtates I%Eplglg ‘é%ac%ﬂtAé%d' Ca%e?oxg CILee d%{)g)um " Qg t%s 1m%8§81? sisting
- NR6(OR6) ; rERE SR Mgﬁ%f 20 eYerBe usef § R

al kynoxy olpﬁfnGthgé}F bonéat orr%ac N- | - Nzig{ keny aemelfr?o 8@ 4&{@9%5 car bon

at ons, I\bfdhahﬂoccﬁnq/dtmmnmdlseiseem carbon atons) N-al kyl -N-al kynyl am no of

4to|2 carbon to N-ak N.15 al k |.am no of .4 |2 carbon atons,
ot NNl romyaSRionyo e 30vsatiies Sy it GoheBnas of Ristyfiion dre
al kenyjs Orus%fdﬂf&ythe?n%p%}a)ﬁoh%fQﬁiéﬂéoﬁcxgoﬁd@'of(fHQQﬁWexgﬁonQXygen atom t hrough a

saturated carbon at Mis >N PNR6R6, or
>N- ( C( R6) 2) p- ORBhe ygmpoundRaf thig-invention age I@gtmjn srzb)sulﬂetcd Bscyanhquisobingsc| e

*hi oror phor PRBLE IR SR ABAR, B S, 4l pstets S G RehBen s

PCTNS99!1 Z2{pdfratédfn MR o2dR below thé ﬂamb&luﬁgaforpuer Gihdz31ine ring aydtédl i @o
pyridine, imdazole, 1,2,3-triazole, 1,2,4triazole, thiazole, thiazolidine)

tetrazol e)Sfm“@er azi ne, furan, thiophene) tetrahydrothiophene,
tetrahydrofuran, dioxane, 1.3-dioxolane , (OCHCH2P)~ N tetrahydropyran,
and H ; 5whereinthe hed e i 8 optiopaliy eRQ, or di-substituted on
carbon or nitrogen with tiorally nono- bstituted on carbon

wi th hydroxy, -N(R6)2) or tionally nQ -substituted on carbon
with the nono-val ent radical’s -NC(Rb)2)sORB or - (& R6%2) sSN(R6) 2~ or
optiongdly nmono or di-substétutad on a satur ataed car bon with d| vaI ent

radicals -O or C( Re, IS hdro al k rbon
at ons) al kenyl BI%’ C%rghg ?1%&9 %ﬁeRy’ﬁé?“‘iﬁ‘r h&ve %lologlcajf aC1iVity

inhibitors of protein tyrosine kinases. A 3-cyano quinoline with a 4-(2-methyl

anilino) substituent having gastric (H'/K')-ATPase inhibitory activity at high
concentrations has been described [Ife R.J., et al., J. Med. Chem., 35(18), 3413

25 (1992)].
There are quinolines that do not have the 3-cyano substituent and, unlike the
compounds of this invention, are unsubstituted at the 4-position but are reported to be

inhibitors of protein tyrosine kinases [Gazit A., et al., J. Med. Chem., 39(11), 2170



6 carbon atonms, cycloalkyl of 1-6 carbon atons) carboal kyl of 2-7 carbon
atons) carboxyal kyl (2-7 carbon atons)) phenyl) or phenyl optionally 15
substitut edW@ 84 or nore hal ogen) al koxy of 1-6 carbon atBOBS99/22056 -
trifluoronethyl, am no, alkylam no of 1-3 carbon atons, dial kylam no of 2-6
carbon atoms) nitro) cyano, azido, halomethyl) al koxymethyl of2 &MARc&@Bbon
at ons, al kanoyl oxynet hyl of 2-7 carbon atons, alkylthio of 1-6 carbon

at ons) hydroxy, carboxyl) carboal koxy o'f62-7 carbon atons) phenoxy, phenyl,
20 thi ophenox%%bbenzgyl , benzyl, phenyl ani no) benzyl am no, al kanoyl ami no of
1- 6 car bon (A9Ynk)A seriesl dfyquinglings ¢hat haboa apyoidy) sBRtitvest a1l &eh@Buideamt he

70 ra 0 Uikt st YR BeoasBealringd o2 aabianass ok il rderivederow Fsja) u
(GRS 2) v e DR s e e ) o s ed P T ok Bl Niddlid g )
Of ORs OMR, atab & Med Ghaps., 872.139N1894)N TheRsatent applications WO 96/09294
5 and WO-9813350 describe inhibitors of protein tyrosine kinases that include 4-
anilino quinolines with a large variety of substituents on positions 5-8 but which must
also have a hydrogen or fluorine atom at position 3. The US patent 5,480,883
describes quinoline derivatives that are inhibitors of protein tyrosine kinases but these
derivatives do not have the unique combination of substituents, including the 3-cyano
10 group, contained in the compounds of the present invention. The applications WO-
9802434 and WO-9802438 describe quinoline derivatives that are tyrosine kinase
inhibitors but these quinolines do not have the important 3-cyano substituent .
In addition to quinolines, certain quinazoline derivatives that are similar, in
some respects, to the compounds of this invention are known to be inhibitors of
15  protein tyrosine kinases. The application EP-520722 describes 4-anilinoquinazolines
that contain simple substituents such as chloro, trifluoromethyl, or nitro groups at
positions 5 to 8. The application EP-566226 is similar but with a much larger variety
of substituents now allowed at positions 5 to 8. The application WO0-9609294
describes compounds with similar substituents at positions 5 to 8 and with the
20  substituent at to 4-position consisting of some polycyclic ring systems. Some simple
substituted quinazolines are also described in the applications W0-9524190, WO-
9521613, and WO-9515758. The applications EP-602851 and W0-9523141 cover
similar quinazoline derivatives where the aryl group attached at position 4 can be a
variety of heterocyclic ring structures. The application EP-635498 describes certain
25  quinazoline derivatives that have alkenoylamino and alkynoylamino groups among
the substituents at position 6 and a halogen atom at position 7. The application
WO-9519774 describes compounds where one or more of the carbon atoms at
positions 5-8 can be replaced with heteroatoms resulting in a large variety of bicyclic
systems where the left-hand ring is a 5 and 6-membered heterocyclic ring; in
30  addition, a variety of substituents are allowed on the lefi-hand ring. The application
EP-682027-A1 describes certain pyrrolopyrimidine inhibitors of PTKs. The



V\DOO/18740-12RsSOzRsRsQHstRsQ)ZCHstRSJ-(CHz)S C Hz)s-J
J-(C Hz) S ~J' ORSCHzQRsORstRsQO\\RstRsHaandq()ZCR)sRs
C 02Q R3 i s independently hydrogen, al kyl of 1-6 carbon atons, carboxy,

car boal kox&,gb? (7 -6 carbon atons) phenyl, carboal kyl of 2-Pcrard9em2086 ons,

~ (Q(Rs) 2) Rs)2)P\ /N (C(Rs)2)~, (C(Rs)2)p R--(C(Rs)2
.R~ (C(Rs)2)p M (C(Rs)2)r R8RO-CH M (C(Rs)2)~ ( or Het-(C(Rs) ?W&@Rs)z)r

with the proviso that at |east one of the R3 groups is selected fromthe
group PCTNS99/12056 Z 8 ~R 2L~D3 J-(C H2})S , 10 WD 00118740 -13 (C(R6)2)p

\ RR(CQ(Rs)2)p \ ~N (C(Rs)2)r- , ((Rs)2)p RWC(Rs)2)S , R--(C(Rs)2)P

M (C(Rs)2)r, whidh
Het - ( ( Rs) 5’5@% @%2%95@R%d%§%§dgﬁgﬁgﬁ§ﬁg hydrmogg]fﬁﬁ?ﬁ(aomggé {m car bon

at ons, car lpfxhe basiv uinddoting strfictirechasaieon meplacsaavittpmadnige yariely 9daiffgrentof 2- 7

b
() Senond CIRINTCLIBTINET P
o (C(Rs)
o) 21 TR OF SRR e B e 0Ty hyar ogen. o o e

fll uori né, arngbmnommnambs)mugoamynsedﬁtrrpsmoesaﬁbmh atonms or hydrogen; a=Qor
’ In addition to the aforementioned patent applications, a number of

publications describe 4-anilinoquinazolines: Fry, D.W,, et. al., Science, 265, 1093
(1994), Rewcastle G.W., et. al., J. Med. Chem., 38, 3482 (1995), and Bridges, A.J,,
et. al., J. Med. Chem., 39 , 267, (1996). There are no publications that describe 3-

10  cyano quinolines as PTK inhibitors.

DESCRIPTION OF THE INVENTION

This invention provides a compound of formula 1:

(CH2)s"X
/
Ry 2
G, \C=N
Z
Gs N
R4
15 1

wherein:
X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one

or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
20 phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1-6 carbon atoms, alkeny! of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7

25 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,



g=1-6; k =0-4, nis 0-1;, 15 p = 2-4; g=0-4; r = 1-4; s = 1-6; a = 0-4
and v = 0-4 , wherein the sumof a+v is 2-4; 20 or a pharmaceutically
acceptabl e salt thereof, provided that WO 00/ 1 8740 PGITNS99~12056 ' 2 8
MAR 2L~fJ3 - 14 when R6 is al kenyl of 2-7 carbon atons or al kynyl of 2-7
carbon atons, such al kenyl or al kynyl noiety is bound to a nitrogen or
oxygen at oRyplappdgl 2 saturated carbon atom and further proyided that S
when Y is -NR(- and R~ is -NR6R6) -N(R6)3 ') or -NR6(OR6), tRENUILAWG.
when Mis -O and R~ is -OR6) then p = 1-4; when Y is -NR6-,2@ R0x: 2- 4;
when Yis -O and Mor Wis -O, then k = 1-4; when Wis not a bond with
Het bonded through a nitrogen atom) theg.q = 2-4; 10 and when Wis a bond
wi th Het bonded through a nitrogen atomand Y is -Oor -NRb-) then k = 2-4

. The phar maceuy ues I s.are those derived fromsuch organic
and i norganic ac%"g@&gg: acepﬁgﬁlyﬁa@%}mé’, m?iot Ff“(?,ox’(’a?at’é? Xysefc éi7n¢asbon

mal efi c, mal oni ejonty, ucavboatkyl15f IOLdr eabb®r dt6ms,hpHERRYOTY p iC,
nitric, sulfuri génggi rﬁ%nesul fonic, and simlar F)y kngmmhgg%l'egpg)@f*ée}{oéﬁl ds.

TlhE al k?/l por':ih A fz%h wpinp, Alﬂ(]é(blﬂ}(ﬂl,lo af lfGﬁnwWWW;,adikllkiM?mdﬂwz to

al kanoyl oxyne : y p onyl. am noa

N-al ky;ﬁ ani noal k)l;l NN J?lﬁskeb%mn%%ﬁ %é’?z,%%l‘m%&‘?ﬁ%%@&o&y!-ﬁ carbon

N, N-di af kyl ami natafisoxiRenaylaplin® Of 3+8f eirbori ddmsS alBR g 1)
car boxyal I cyl, car boalgﬁ)gx au(k I % al | canoyl am no, N gy@%%rogzgng%@nd
N, N- di al kyl car B3B8 © §¥? M’Zﬁ 2-1 farhpseatgmsh cerbpalkgiyalichaf 3-8 cavinl  as

branched carbon i ; Y j of, t al. ke ,

al kenoy!l oxymet hi;/tlgi,?@élaﬁ%%%/ };(%fkg?kéeaﬁg sh‘oﬁghak'ﬁggag‘ﬁ'ﬁ?ﬂ& PE2 carhonude
both straight cHams, NsNilkyamitoatiod vg@- DREL6n Glas) N-alRJ 1R Moxyosee Sites
of 25 unsaturatign _and all p ipl.e configurational isonérs. The al kynyl
portion of the %’?l&?‘ﬁ?ﬁn al&Wy@T‘gﬂg)ﬁJ@{‘W}q Ikoxiafrd; 1@ garbon atdrisn mextaproy | oxy)
substituent s i naldwstpzePhmind;r ai ght chain as wel |l as branched carbon chains
and one or_nore sites of unsaturation. Carboxy is defined as a -CO2H

radi cal . CAivd¥IkRy -8f, @-KRearbon atonms is defined as a - C02R' radical,

where R' i§. | kvl .radical of 1-6 carbon 30 atons. Carboxyal kyl is
dofined adtl d?-i%ﬁ"(’ CEDO Aloms. g earboskyl ol 4 carbon pioms: al kyl WD 001 18740

- 15 PCT/ (39902 30[%nd Ry MaVeagR) i ' - :

Car boal koxyal kylaoliss derfadlr ned gs ?d%g%ﬁi 'ﬂgdﬂoé%?’gg{%\ﬁ’e%ﬁg&l'??@oﬂi val ent
akyl radical araomhealkeny] ofies Eirbon agish lkyhylver 26?:afb%hba%}n§ta?{5§ lox

Carboall kyl is d f;lz%ed s a -COR' radical, where R' is an alky r§8|¥a| of
1-6 carbon at orf. 27 I?éﬁ’é&‘?l 8IS AN 0hs2-8 cabor atemeli bydroxymethel, R' i s
an al kyl 5 radig®imé&hyil- I o] |1 fined as
R' C02CH2- radi cal , Wn}érea@@%?gagn&ta?k@)}Faj’rﬁ\g}éiaagg‘?@’oﬁ%%’mé‘gr Bgﬁgif:?f n

Al koxymet hyl i fiafes.i dlsynaydony QUBEB carhdi aedms, villemeyRkyinsthgh ophky barbagli cal  of

an al Kyl T adi oAt SKeSTsiRtoy 3 I SArRGon: oo whyosioabmeibt o 0 S02-

A kyl s fonarm day "l koms oo P o8 2 Ry Bk o B B plomsy o
R'S02Kf4+ radi calkylthier ef R-6i sahonalakons, r alkiytsalphifyl 1o T&r kemoat aids, an
atoms) T capect iHIYPIRAST o) o FHBAB AR epiamed RoRdRsCrarberipiomts, whr e
RS R RNGO radt ey gamite i g bl A, M aLiRiniet BET bk ot or.

R is an al kyl ajoms, chydrexy.1triflupsersethyht wifiocomethoxy, aoydn®' nitiy dgbdxye sane
or different . i stihtuted) it is eferred that it is nono- ,
di- , or tri -sﬁ%&g% 8%‘%3? Wt"ﬁ’bﬁﬂr?g%‘%lﬁsﬁaf‘m%@i °6§ri1§afﬁ’8§tat0&8eﬂ>é¢m, It is
pref efed that phénylhehidphsioxylephsy Randng] iRGS hisio ydyopen and
it is nost preferred thgt bo?h .be@hydr ogenwdlr?%lyag{lg stg)lk%?g elﬁ(r)e‘y tlh‘gt Xis
a phenyl 20 ri fgbonr atgmsNgikylamigonof=1¢6 carbon atoms, dialkylamino of 2 to 12

carbon atoms, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-

alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12 carbon

atoms, phenylamino, benzylamino,

30



Het is a heterocycle) as defined above which nmay be optionally nono- or di
substituted with R6 on carbon or nitrogen, optionally nono- or

di - substi t utyog ofys7agr bon with hydroxy. -N(R6)2, or -OR6) opt ircTa$9p 200880 Or
di -substituted on carbon with with -(C(R6)2)sOR6 or -(C(R6)2k MRR) and
optionally nmono or di 25 substituted on a saturated carbon wth divalent
radicals -O or -Q(C(R6)2)s0 (carbonyl and ketal groups , respectively); in
sonme cases when Het is substituted with-9© (carbonyl), the carbonyl group
can be hydrated. Het may be bonded to Wwhen g = 0 via a carbon atomon the
het erocyclic ring, or \/\he(m(h’g-)%)) is a nitrogen containing heterocycle which
al so contains a saturated car on nitrogen bond) such heterocycle 30 may be
bonded to carReiG(RyR—tMNe nltrOPEWCMk-WI§ R AHOEl-MWIEIR ), Y0 and Het is
Wwo 00~i g~ao - 16 PCTN899 @BSSG a ~,R ~ ~ a nitrogen containi ng

het erocycl e which also co ﬁ)§ an unsaturated carbon-nitrogen bond, that
nitrogen atom of the heterocycle nay be bonded to carbon when Wis a bond
and the resuht. t.er ocygl( -M4e(R @S b Viget e yis
substi t ut edLﬂ\}\Z It(ﬁ(%ﬁga? guchws}u%gg?ét)utl on r?gz?/'p be on a Blb%g% m)nms?)-%;&l n the
case of a 5 nitrogen containing heterocycle, which also contains a

sat urated car bon-witlt thegqeoyiss ticd either Ggeon Gryr bethsGlpsind tGn enhswbe b rijficalr i n
the case of a nitrogen containing heterocycle) which also contains an
unsat ur at ed car b&eleeied frogethe gePh nitrogen may be substituted with R6 in

W th casg the heterocycle wll bear a positive charge. Preferred

het erocyTl es include pyridine) 2,6-disubstituted notpholine, 2,510

di substi tuted thi onor phol (GfRg)2)8- substituted im dazol e, substituted

t hi azol e, thiazolidine) N-substNtuted imdazole, N-subsitituted

1, 4- pi per azi ri&j'(Q(Rs)zbﬁNl tuted NUS(RaY) di FeBaEH-M—ICHehieYane) and
N-substl tuted pyrrolidin h)e conmpounds of this invention may contain one
or nore asymmetric car bon a(t ﬁ{P in such cases) the conpounds of this

i nvention include the individual 15 diastereoners, the racemates, and the

i ndi vi dual RRaqd(FR)Hptrant iRHE(Rs)5)M-¢O(Re)Jee of HEECHRIDGINS( F%f)z);t LU

i nvention may contalh one or nore double bonds; in such cases, the
conpounds of this invengion include each of t he possi bl e confi gur at i onal

i somers as wedd as nRytNres:of these isoners. 20 The conpounds havi ng
formula 1 and their salts ma repared by a process which conprises (a)
reacting a coipodiNalenrafisal s i/?é (fp Iﬂ&" ZIOUP EPPSSHNK OG- ~ ~ C~' NH2 @ 25
where R, G-, &) Ra, Z, n and X are as defined above with a dehydrating
agent so as to convert the am nocarbonyl group into a cyano group, or WO
00118740 - 17 (b)tge¢f )ng—a corppund hayi rg-N-he formula An~' A2 or a salt
thereof with a corrpounci2 %havi ng the fofmula QF3 PCTNS99~22056 2 8 I MR 20fI1 3

10
R7is -NRgRg, -J, -ORg, -N(Rg)3 * or -NRg(ORg);
R'7is -NRg(ORg), -N(Rg)3 *, alkenoxy of 1-6 carbon atoms, alkynoxy of 1-6 carbon
atoms, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12
carbon atoms, N-alkyl-N-alkynylamino of 4 to 12 carbon atoms, N-alkenyl-N-
15  alkynylamino of 4 to 12 carbon atoms, or N,N-dialkynylamino of 6-12 carbon atoms
with the proviso that the alkenyl or alkynyl moiety is bound to a nitrogen or oxygen
atom through a saturated carbon atom,;
M is >NRg, -O-, >N-(C(Rg)2)pNRgR¢, or >N-(C(R¢)2)p-ORs;
W is >NRg, -O- or is a bond;
20 Het is a heterocycle selected from the group consisting of morpholine,

thiomorpholine, thiomorpholine S-oxide, thiomorpholine §,S-dioxide,



5 where Qis a leaving group and Al) A2 and A3 are such that A~-NAZ-A3 is a
conmpound conformng with formula 1; or (c) reacting a conpound having the
formula A4-OH 10 or a salt thereof with a conmpound having the fornula Q A5
where Qis as defined above and A4 and Ag are such that A4-O-Ag is a
conpound conformng with formula |I; or 15 (d) adding an acid to a conpound
having formula 1 so that an acid addition salt is prepared. The preparation
of the conp‘&g)glg@ ﬁ@d intermedi ates of this invention enconpassed by Formul a
5 is descri ¥*®w in Flowsheet 1 where Z and n are as 20 BETRISHYEISGLOVe
and X' is cycloalkyl of 3 to 7 carbon atons) which may be opt2 §nMAR Y0g3
substituted with one or nore alkyl of 1 to 6 carbon atomgroups; or is a
pyridinyl, pyrimdinyl) or phenyl ring yherein the pyridinyl, pyrimdinyl)
or phenyl ring may be optionally nono- di-, or tri-substituted with a
substituent sel fromik roup .consistjng, of hal ogen, alkyl of 1-6
carbon at ons) aﬁﬁ%ﬁgﬁneb;%yg&%‘ﬁg T %ﬁdg{%rpg{ld@g, Hnidazgle. gf2,3211‘612@ r Behd-at ons,
azi do) hydr oxyatriggblepf thia®leC atl . . : - al met,hyl, of 2-7
carbon atons, al koxypof 1-6 car g%br%ﬁéﬁsngd%{ﬂgﬁlﬁygmgg @E%Cahﬂéw’c&?'oms,
hydroxy) trifl usehrdmathiophegeino) tetrahydrofermnpbox ydioxaae boallialiorblage 7 car bon
at ons, phenoxy) phenyl, thiophenoxy) benzyl. am no, alkylamno of 1-6
carbon atons, dial kyl am no of ®GRGHDar bon at ons, phenyl an no,

benzyl am no, 30 al kanoyl am no gf 1-6 darbon atons) al kenoyl am no of 3-8

car bon atons, WO 001 18740 - PC ¥*’NS99r Z2056 ' .2 8 ~ 2~ al kynoyl am no
of 3-8 carbon atons) carboxyal kyl 2-7 carbon atons, am nonethyl,

N- al kyl am nomnet teyrhhyadrogyrdn,aadbon agons) N, N-di al kyl ami nonet hyl of 3-7

car bonr?atoms) neyca t@‘;“r and benzoylamno, R') R, R3', and R 4 are each,

i ndepertdent | y) Wbﬂ?ﬁ’g  DeterPEYdm s optienallyomone-Gorsdieswbstitntesit armearbah kegny|  of

2-6 carbon ato I = t ons | kenyl o of, 2-6_car bon
atoms, al kynyl I)@i/r Ogéfr*(‘)Z(I51 g Rﬁ%B%%&ém?&hgﬁ @WEP%@I‘@‘?&?% I?G%HIHWYQSPX)Q- 7
carbon atons, alNR: C t | i f 1-6.carbo t ons,

al kyl sul phi nyl gg ?Y%O(?:rag%gﬂ' g{){o?%@aﬁ@f)sﬁl é%%‘*r?%‘%eﬁ O SRR BN A s

al kyl sul f onam daond-vdlefit ¢adigod - PN ang) Qi tr

carboxy) 10 carboal kyl of 2-7 cgdggf)@%é%&;oppﬁg{%é%kgﬁ@ﬁy% P%Oﬂ%noxy,
benzyl, al koxyanomm oofdi-bubstianedon £is@iated carbky WAl BRafht 2adiGud 20c35Pon
atom :H N-di al kﬂ g%og kyl of 3-14 carbon atons) phenylam no, benzyl am no,
N- al kyl-car banoy! (6fR@)28Q%ar bon atons, N, N-diallcylcarbanmoyl of 2-12 carbon
atons. According to the sequence of reaction outlined in flowsheet 1, a
qui nol i ne- 3-carboxylic acid ester of Formula 2 is 15 hydrolyzed with base

to furni siR@istgaRps) dlkylagilts efrbbR aioM2 aﬁeréﬁi*bt? 29@%82(% %@&sa%%,ﬁ{oggp of 3

is convened to an acyl 1mdazole by heatin W ony zole in
an inert sol verf carboh asemsliayeldaidyl wimh6i ehebdnDiMoinsf eArbexIRG Qﬁ’zlﬁgmﬁﬁﬁii tion
of ammnia to gﬁive the am de 4. Dehydration of the am de functional group
with a dehydr atd9BS aG&Rex & 7t CRrooRoAWERSSt iPhenythhyadr phienyl nopionally ne,
phosphgr ous 20 Hdg,k N i S , he.lj ke gives the 3-cyano
qui nol i nes, 5, sngﬂf[tﬂ;x.g Sﬁ[\*/ler?tﬂ?otr)f%hret ﬁlglslogg}(’:’asaiei{sox of ei'gn)?g@fmt Atoms,

i nter medi at es Heifleoramedyynamino; alkghntioo ofitl BdarbSieNtofRN dlakylmdo 38 2L
racemate or as the individual R or S entantioners in which case the

conpounds of t (fAPORRICRET BOnCYana, azide, thalomeshsdnalkoxymethynef & 7ogarbeml | v
active fornms) nempeCiikyfvioxyidiehdUb oLy NErdnC XYk ci ters of 25
Forrmul a 2, the quinoli ne-yBO-Xgarb xyﬂqg gg’f%rsnog{oﬁlof n%ugygmi ognggtﬂ"’égon

qui nol i ne- 3 caralrs hydroxpi cheloxyl, dacboulkaxybf Repciabort MofiseptRnexY, MheANPOUNdS
of th'ga i nventi gfﬁre el gher albrea y knoyvn to the art or can be.prelpared by
procedures knollOPIFORE BENzoYs baneyl; phepyiaminp.cbengylnmina ¢liaspamince ef

Sar ges, Rei nharidg c4eBbh a@Ra! or ARM &3%-6 CAAIR .Tinothy J.; Yeh) Li An) J.
Med 30 Chem, 36, 2828 (19§3r); avi ni6) Lul ?Eﬁto;?nsli/assar elli) Paola; Pellerano,
Cesare; Bruni, G ancarlo. Farmaco, 48(6), 805 (1993); Ife) Robert J.;

Brown, Th(ﬁ]i?%s s'élle-tleﬁefx%nll QI% grou%x?s?étfn%% 0 PCT/US99/ 22056 2 8 ML 2-3



- 19 5 David J.; Leach, Colin, J. Med Chem, 35, 3413 ( 1992); Hanifin, J.
W'l liam Capuzzi, Rosemary; Cohen, Elliott) J. Med Chem, 12(5), 1096 (
1969); Marecki, Paul E.; Banbury, Ronald E., J. Pharm Sci., 73(8), 1141
(1984); Pellerano, C.; Savini, L.; Mssarelli, P.; Bruni) G ; Fiaschi, A
L, Farmaco, 45(3), 269, ( 1990); Marecki, Paul E.; Banbury, Ronald E., J.
Pharm Sci. ,w@8¢89740 114 ( 1984); patent applicati on WO 890810 T/UEHII2056NT
4343804, US patent 3470186. R ~ Zi(CHz)~ X, Rz | \ \ COZR, R, 7 sNiafB2iga 2
FLOMSHEET 1 ~ (CH2)n-X, R~ Z NaONR2 ~ ~ ~ CO2H ethanol R, / NJ 3 Ra 3 1.
carbonyl diimdazole, DMF 2. NH3 R~ Z~(CHz)n- X~ R2 I \ ~ CNRs~/ NI R4, 5
10 R~ Zi(CHZ)~ X. Rzr | \ \ COZNHz R3'-IN-R4 4 (CF3C0)z0 pyridine The
preparation of the conpounds of this invention enconpassed by Forrmula 12 is
descri bed below in Flowsheet 2 where. X, Z2) n, R, G, G) and R, are as

descri bed WO 00/18740 -20 PCT/USQdP 2056 2 &g~~ 03
substituted aniline of Forgdl a 6Ras h ed &nth mﬁthou

the reagent 7 to gR medi at as a nixtuye o r s\—Iyier nol ysis
of 8 in a high boiling solvént suh afsdi phefyl égheP at ?Og 35£§ glves t he
3-cyano qui nol ones of Formula 9; these intetfediates nmay al S8 %t in the
4-hydroxy S quinoline tautonmeric form ln those cases wgere R is a

hydrogen atom the i ntRs nedi ates 9 may f9e formed as_a m e of two
regi oi soners. ThedsTRoners can be Reepapared by net Il known in the
art including, but not inl ed to, fyadti oy cryst I zatyon and

chr omat ogr aphi ¢ netR s'epar ®ged hen be/converted
separately to the co undscbf the invgpti (R, the isomers 10
can be separated at a Tater stage of thé synthesis. Heating conpounds 9
with or without solvent with a chlorinating agent such as phosphorous
oxychl ori de or phosphorous pentachlorldnglv s the 4- or g# 3-cyano

qui nolines of Formula 10. Conden t|o ith a nucllegdphilic am ne)
ani | i ne, mercaptBsi Srﬁrdﬁﬁ%ﬁd»*—éﬁeno ox @l cohol ' rea of _Fornul a |

gi ves the 3-cyano quinolines intelrnediate

-

Ry of Forméda 12N~ Rai s
condensati on can be accel erated by heating the reaction nleure or by using
basi c catal ysts such as trial kyl am nes, sodium hydride in an inert sol vent)
sodi um or pot assi um al koxi des ¢yn an al cohgl solvents, and the like. In

t hose cases where th §¥5 titugnts may cdﬁ§ri te an asymmetric carbon
atom the |nterned|at8 ed as the jrgcemate or as the individual R
or S entantioneRg—MNa which cdse the 20 co ndstf this invention will be
in the racemc or RqQRp)PITRAl |y acti V@ forf¥, respectively. I n cases
where the substituents may contri bute nore than one asymmetric carbon
atons) diasterioners may be present; these can be separated by nethods well
known in the art including).but not limted to) fractional crystallization
and chromat ographi ¢ nmet hod In those caa\ ere R) G, G, and R,

noi eti es 25 cont9KﬁGﬁ@ﬂ [ r secondary n 10 groups, the amino groups may
first have to begyused in pPprotected fornlgg to 'reaction with reagent 7.
Sui t abl e protect\ g( ﬁnclude but @re limted to,

tert- butoxycarbon3 %Qé&) artd benzyloxycarbqié;](CBZ) protecting groups.
The former protecting group can be renoved f the final products of
Formula 12 by treatnment with an acid such as £rifluoroactic acid while the
30 latter protecting grouB can be reanén\by atal ytic hydrogenation. In

t hose cases

N (RN R ()
N

Re




where the R, &) G) and R noieties contain hydroxyl groups, the hydroxyl
gr oups WO 00/ 18740 PGINS99l 22056 2 6 MAIt 2~3 -21 5 may first have to be
used in protected formprior to reaction with reagent 7. Suitable
protecting groups include, but are not limted to) t-butyldinethylsilyl,

t etrahydropyranyl, or benzyl protecting groups. The first two protecting
groups can 3@05‘9 yded fromthe final products of fornmula 12 by treatnent
with an acid such as acetic acid or hydrochloric acid while tgfr 56
protecting group can be renoved by catal ytic hydrogenation. Ir 32 R

C2H50 . C02C2H5 ~1 G| ~~CN &/ NH2 Ra 6 R~ OGL ~ C-N PhCPh & ~ HRa 9
G- G10 HZ-(CH2)n "X N11 R- G G ( /(3912 CN H R4 C02C2H5 8 n- but anol
POCl 3or PC15 (CH2)n-X R~ Z G- ~ ~ C=N ~ ~N Ra 12 10 WO 00l 18740

PCTNS99n2056 2 8 ~ 20u3d - 22 The preparation of internediate 15 (identi cal

to internediate 9 gf Fl \egmrreej( yan adcgq b.e; prepared as deggri be below in
Fl owsheet 3. Heati bst 1t ufe @q | a—13 h

di et hyl f or mam de d/meENhyl, Jeaqﬁrg r WI t hou a?’8ol Vent Yy ves
intermedi ates for RgrnuRg 14. 2seact 6n of 14 with the lithiumanion 5

of acetonitrile prepared using a base ©uch as n-butyl lithiumor the like
in an inert solvent gives the 3-cyano qui nol ones) 15, or the

3-cyano- 4- hydroxy g oline tautomers tRereof mhrch can be converted to the
conmpounds of thi@ HE In thoge capggp where , (3) and R

noi eties contain pri secondar n& gr oups, %he a no groups nay
first have to be u prdtected fArm\ Suitable 107pT tectrng gr oups

i nclude, but are notslim$ed to, Me butgkycawbonyﬂqi

benzyl oxycar bonyl (CBZ) protecting gfoups. The forner n)otectrng group can
be renoved fromthe final products of Fornmula 1~ by treatnment with an acid
such as trifluoroactic \cid while the Iatter protecting, group can be
removed by cat dR@Cc hy@idgenation. Rkn tPéke cases mher mge R, G) G)
and R, noieties cont hydr oxyl 15 ps, the hydr oups may first
have to be used ingprotdgted fo | e ectyng s include, but
are not limted to,%-tnn@ldinet 2 inIBstetrahyd pyr @B@ or benzy
protecting groups. The first two protecting groups can be renoved fromthe
final products of fornula 15 by treatnment with an acid such as acetic acid
or hydrochloric acid while the latter protecting group can be renoved by

catal ytic %% ﬁyﬂﬁg&%gﬁﬁyoﬂydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

5 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

(C(Re)2)p
R7'(C(R6)2)p_N\ /N‘(C(Rs)z)r
(C(Re)2)p

R7=(C(Re)s- R7.(C(Re)2)p-M—(C(Re)2)-

RgRg-CH-M—(C(Rg)2),- »or Het-(C(Rg)2)q-W-(C(Re)2)y

with the proviso that at least one of the R3 groups is selected from the group
10



WO 00l 18740 -23 FLOMSHEET 3 R~ G- ~ C0O2H & NH2 Ra 13 G- Li+ -CH2CN H 155
The prepar atW88%8%74Phe conpounds of this invention enconpassetCHYSELME a
24 is described below in Fl owsheet 4 wherein R1, &, R4, Z n_ and X are
defined. R1 p is alkyl of 1-6 carbon atons (preferably isobut?l@.MA&ZZUUﬁs a
radi cal selected fromthe DWF acetal PCT{11S99122056 ' 2 8 MAR 20113 R~ G~
~ C02CH3 N*N(CHs)2 R4 14 R~ O, C=N group “consi sting of: WO 00/ 18740 -24 5

10 R3 R3 R3 R3 R3 R3-S S (C(Rs) 2) ~ RRVRI, RBRAR3SR3R3 R3' R3
R3 R3 ~ (C(R5)2)u O 1 ~ (C(RS)Z)W 2)s _ (CH2)s-J J- CH~" ( 2)s

AT T RARSER O MR, (X0 -
(C(Re)2)p

R7-(C(Re))ss . R7.(C(Re)2)p-M—(C(Re)a)-

RgRe-CH-M—(C(Re)2)r . or Het-(C(Re)2)eW-(C(Rg)2)

R5 is independently hydrogen, alky! of 1-6 carbon atoms, carboxy, carboalkoxy of

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

/(C(RG)Z)p\
RT(C(Rs)z)p"‘N\ N-(C(Re)2),-

/
(C(Re)2)p

R7=(C(Rel2)s . R7(C(Re)2)p-M—(C(Rg)2)- -

RgRe-CH-M—(C(Rg)2)- .or Het-(C(Rg)2)g-W-(C(Re)2)-

Rg, and Rg are each, independently, -(C(Rg)2){NRgRg, or -(C(Rg)2)r ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
10 Qs alkyl of 1-6 carbon atoms or hydrogen,;
a=0orl;
g =1-6;
k =0-4;
nis0-1;
15 p=2-4;
q=0-4;
r=1-4;
s=1-6;
u = 0-4 and v = 0-4 , wherein the sum of u+v is 2-4;
20  or a pharmaceutically acceptable salt thereof,

provided that



(C(RS)2)v Rs ~ (C(RS)2)u ' S| ~ (C(Rs)2)v Rs J-(CH2)s wherein R6) R3, R5)
J) s, r) u, and v are defined. According to the reactions outlined in

Fl owsheet 4 -chl or o- 3- cyano-6-ni troqui noline) 16, can be reacted with
an am ne orwgﬂqoﬁ?ﬁ@ 17 by heating in an inert solvent such afCT/US99/22056

t et rahydrof uran) butanol, or methoxyethanol to give conpound® pfMARozgl a 20
where Zis -NH. The reaction of 16 with a nercaptan or thiophenol 18 in an
inert solvent can be acconplished using;g. base such as sodi um hydride to

gi ve compounds of Formula 2U where Z is -S-. The reaction of 16 with a

Cuch s sodt um RN S GRpDEE o BrlhecolR e BBV EoLE s atoms, seh.
Co d f F | -AMm No-.3- - qui nol i 21
usihg 8 1 educi ng agert RoL R A0ETAAAN 8 Boi Aol RE GHHkEE A o

consisting WO 00/ | 8Frbigh 23atacatdEOAbEAP DM, 2 8 11AR 2003 of tetrahydrofuran
i resence of a small anount of phase transfer catal yst or

and water in, th
by using i laBﬂtf'i"ﬁ’e?quVd%dd@a‘proti c solvents containing acetic acid or

anmoni ug chl ori Rk QN W i an_ agj | orj de of, Fornul a
22 or asnm' xed a%f&?ﬁgngﬁ%ﬁﬁa\%&%ﬁgﬁg)ﬁs' %I?z\{gﬁ(@g‘sﬁr ?H%h‘ez'g’
correspondi ng 5%?1%)1&/10%(}'&1}3JdR@?'ihén’}%ﬁ-tﬁ“ vent such as
tetrahydrofuran (THF) in the presence of ‘an organi ¢ base such as pyridine,
triethyl am ne, owhesdisoPReesthgh&rs 2d) or N-net hyl norpholine gives the
compounds of this invention of Fornula 24. In those cases where 22 or 23
have an asynret Whendaisoéh and Mipr Whis-Qathehd usdd as the racemate or as the

i ndi vidual R or i ' ' t he conpounds of this
nvent i on 10 w ITReBoY throrEBrE it B oA ol SHERRY giede thored oy s
respectOvel y. | and hoge Was£BbdndvietheHdt hsorfdd tlﬁ@ﬁ%lﬁh Rfirdeh ARMY af YSigCOndary
am no groups, the amno groups wll first have to be protected prior to

anhydride or acid chl%r Mt 39.. Suitable protecting groups include,
but are not limted to, tert-butoxycarbonyl (BOC) and benzyl oxycar bonyl
(CBZ) protecting groups. The fornmer protecting group can be 15 renoved from

the final produgg r ) [ a
trifluoroactic qcﬁmﬁﬁlﬁ?ﬂg %%F@é?k[??% %gﬁ%gg%ﬁé‘%%f‘@g‘n&ﬁg%?g%éw by
catal yti chnyﬁggg@aeilﬂs @st. ackic,tlaai® citsis eﬁrmﬁe,rwcgih'fc, Bﬁleic,qnglahit_s ghicdhiexyl
groups) .t X roups may first have to be_protected prior to
anhydr?%e §P’dé8f‘18n§’hllg'rqr§§°?‘b$nﬁ’gp Pngui’ilgﬂ'es‘ﬂf‘gfcecmeﬂljnﬁ?“@f@m?:i ad ude)
but are nokinildfyti@@wnOdccdpridib ¥tidsmet hyl silyl, 20 tetrahydropyranyl, or
benzyl protecting groups. The first two protecting groups can be renoved

fromthe final dalkys pértivor mil ah@4alkyl, t atkakye rdlkanoyloxgn aikoxynsethyl, as
acetic aci drochl.ori.c.aci.d ile.t | after. protecti gr.oup. can be
r enoved byg](l:(%%)ﬂéﬁnaaﬁydlﬁyﬁ'é@q%ﬂ? 4‘?¥]sc“ﬂ§§°8§]tca§§@§_a Y ﬁ]f‘@g’mp%ﬁﬁﬂ 17,
18, or 19 W)Nrdalkyleentciling, PIARaRinofRE6R daANYNHRAIRPaRERIA Box§r [}%ﬁéﬁpxy'

o]

groupsé it may be necessary 25 to protect these groups prior
reacti 6% wsilfonegidahe eathealkoryne ofarbgalishol padoxyalkylg gicembpslkdepalkylbe

above can d c be .renpv, f.r t he products 24 3s
pr evi ousl yg%eaggﬁ?%g’g) ’ ﬁq%l%aqai%oﬁﬂ aggés.%k&‘%@:hba?%y LE0RfReRS 40gludey 02N
| wy Ch bothRéralght thafdHa{02H, asOptRERE dPEalboiSIRMiRE Oftfe Aikerfy] YorBorm of (2N ~ ~
~ CNN Ra 20 /'O OR2,~Cl or R2'~OCORi o 22 23 THF, pyridine, or (C2H5~N
H2N- ( CH2~, alkepyln)alkpnopioxymethyl,- dkenydpxy, Nalkenyisyifopamido, (sgbitituents (in€lpde NaH,
THF both straight chain as well as branched carbon chains and one or more sites of
25 unsaturation and all possible configurational isomers. The alkynyl portion of the
alkynyl, alkynoyloxymethyl, alkynylsulfonamido, alkynyloxy, substituents include
both straight chain as well as branched carbon chains and one or more sites of

unsaturation. Carboxy is defined as a -CO2H radical. Carboalkoxy of 2-7 carbon
atoms is defined as a -CO2R" radical, where R" is an alkyl radical of 1-6 carbon

30  atoms. Carboxyalkyl is defined as a HO2C-R"- radical where R™ is a divalent alkyl



R~ Z ~CH2)r; XHIN~~~CNr @ NRa 21 R~ Z ~CH2)n-X HR2'YyN ~ ~ C=NJ
& N R4 24 Svadponis3sing nethods simlar to that descri be above ROT/U8992R05¢ et
4, the internedi ates 2~ can be converted to the conpounds of 2I8i MAR 2083

i nvention, 26. R~ C R- Z (CH2)n-X G ~ ~CNOG-, ~ ~ C=N .~
R2 ~-N~ N &N~ " NHR4 Ra 25 26 WD 001 18740 -27 PCTNS99| 22056 ' 21
MAtt c13 In order to prepare the conpoudds of this invention, certain

am nes are required. Sone representative am nes are shown belowin List A
wher ei n R6, radicahiofl 1r6 zasboasatomt.i Gadboakoxyalkylheslefined aea RI@GRAL Iradita
commercially, are known in the chemcal literature, or can be prepared by

si nmpl e procwheiedd” ihadivalent \akyl radicehand whereeRaard R'ntogetbemkave s sprbohese
am nes nm tri o] WOTR: o . b d t
ot o or AP, ERLRRCITR dekbef 3 BOB K MBical WRLR iR AR M taEp! 16

ent ant i omer garbén Wontsh AlRsfoyidye BodaImedds DFOCORS radivaANwhere R it ahealkyl t he
racem c or optically active forms, respectively. Throughout this
appl i cat? onradical pE 1¥6 eaibeR @ianss kAN QYA methh dk definadnassR "GRCH2headicglni | ar

ines, will b by. t.h ic struct 10 af .the, f | a:
(R ) on " WBRE: BT DR A hardictinfr 350 Rhteln wE; Atk s of e8] s ne.
wo 0on8~40 RSOUHI- Mdidas, WReerDR(" G By hikgl rdiitaRsef Re-@on(dnshe) AkylsdiphingBisLi st A
Rs. N Rs Rs (C(Rsl~p NN(C(Rs)z)p -NH Rs Rs' O (C(Rs)?~r t--NH RS- O (C(Rs~
~r  PGT/ US994&2d6a9 R SAR220AR whBe RS is~aiRsitky)l prabical(oRsy-6pcarbbh Rsoms.

I(?s :_;I_\I_N|(_|S(SRS) erky?su‘iﬁﬁow;"] |iqso dé\gne(dc(asRﬁyg’e)E- Eésdiéai( \Qﬁgrgq{ﬁ?s_ an gl%lergdzlgaR 6fN{_-|6RS~N~

10 carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are

defined as R"SO2NH- radical, where R" is an alkyl radical of 1-6 carbon atoms, an
alkenyl radical of 2-6 carbon atoms, or an alkynyl radical of 2-6 carbon atoms,
respectively. N-alkylcarbamoyl is defined as R"NHCO- radical, where R" is an alkyl
radical of 1-6 carbon atoms. N,N-dialkylcarbamoyl is defined as R" R'NCO- radical,
15 where R" is an alkyl radical of 1-6 carbon atoms, R' is an alkyl radical of 1-6 carbon
atoms and R', and R" may be the same or different . When X is substituted, it is
preferred that it is mono- , di- , or tri-substituted, with monosubstituted being most
preferred. It is preferred that of the substituents R1 and R4, at least one is hydrogen
and it is most preferred that both be hydrogen. It is also preferred that X is a phenyl

20 ring,Zis-NH-,andn=0.
Het is a heterocycle, as defined above which may be optionally mono- or di-

substituted with Rg on carbon or nitrogen, optionally mono- or di-substituted on
carbon with hydroxy, -N(Rg)2, or -ORg, optionally mono or di-substituted on carbon
with with -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg) , and optionally mono or di-
25 substituted on a saturated carbon with divalent radicals -O- or -O(C(Rg)2)sO-
(carbonyl and ketal groups , respectively); in some cases when Het is substituted with
-O- (carbonyl), the carbonyl group can be hydrated. Het may be bonded to W when q
= 0 via a carbon atom on the heterocyclic ring, or when Het is a nitrogen containing

heterocycle which also contains a saturated carbon-nitrogen bond, such heterocycle

30 may be bonded to carbon, via the nitrogen when W is a bond. When q = 0 and Het is



HS~NH -NH Rs-O (C(Rs?~)r Rs ~NH Rs N-(C(Rs)~ /r NsNRs- NVNH N~NHRsH RsS,
.NH RsO= ~ HO SYNH CNH CNH Rs N NON NH NH ° ,NH N ~NH RsO 0 ((Rs)2C)s~
~~NH 0 Rs-N-. H RGN-NHRs ~/ O ( rNHRs ..0 ~~NHRs WO 00/ 1 8740 PGT/ US99Il 22056
2 a ~ 200 - X¥PROEFH.; to prepare the conpounds of this invent PCR/US89/22956 -
al cohols are 5 10 required. Sone representative al cohols are shmggq Bﬁkomﬁ' n
List B wherein R6, p) and r are as defined above. These al cohol s

avai l abl e conmercially, are known in the chemcal literature, or can be
prepared by sinple procedures that are W1 known in the art. In sone
cases, these al cohols may have an asymmetric carbon atons; they can be used
as the racefBECSSR COR@INIREZ heeocyels ovhick alsndonwin aasursiterataiodarbeiipitroBerdr S

i i h ds,of this invention will b th
racen o or SR GPOER Gkl R RRERLL ey oondbddorabonwmes W isa
applicati onbomd he Wb orasilleng Sheidtoeyuid ol dbed 8 SFostveOllrad. SMheR! ET is

simlar alcohols, wll be sEg'tgi[))rese_nt ed by the generic structure of
formul a: R ¥bstisd with R such spbstioitn map beHorRe-ridg( @FiRG), 27in @t BsseRS a

O (C(R6)2)r_~O H Rs"O.(i%RGq%r Rs-R (C(Rc~2)r s \ ~OH Rs"~ (C(R6)2)r
Rs- O ( C(Rg) 2Py g 6@% gysies which) aigancopains 0 sMured Crtben-nitrogeiD
00/ 18740 P o ! , 03 - 30, | der .to . . f
the compourie! aptpetc g be Sthulittd Wi Re ol ROt of o B ERS phuRRwEs

34, and 38 lterotpdel wiieh at t 1.l ow..in Fl owsheet
5-6 wherein R6) yi(I%?LO, X, . Z,%ﬁ@éﬁgﬁggrﬁgﬁg@ggﬁf%dﬁ Iggg%léggéh nfoegn I’Paqyogen
at om chl or i Bfe SubstigHehevitoRg guiwith) case ihe kettrosyotatveill (beat of pesigssichggat e) or
5 mesyl at eaé" t hanesul fonate) group. The reaction of 27 with an am ne of
List Ais g&rﬁﬂdi shederogyclescainChidei rpyridingerd,6-lisubstitbted uahomholine, 2,5-

tetrah of : , INc for 1 r, usi otassi um or cesium
car bon;l?y(’a idr‘{glgdég%%d:. WP@%‘E‘?’J?%’%%‘H%&%@%M ?‘ﬁl—?“ﬂ’é%ﬁi teazgle.|
depend on tthiazokdiae, N-gupstifuted imidangler N—ﬁﬂﬁitit@t@dti,%?e?d]%e?_i 91 Bsitituted

t enper at ur es ma%{. be.requi red when s ishgreat.er than 1. 10 Treatnent of 28
with an al KJIPETAAING; digx abgrﬁlo’F@Me@\%@l subgtiwesipymeplidineh an

The compounds of this invention may contain one or more asymmetric carbon

atoms; in such cases, the compounds of this invention include the individual

15  diastereomers, the racemates, and the individual R and S entantiomers thereof, Some
of the compounds of this invention may contain one or more double bonds; in such

cases, the compounds of this invention include each of the possible configurational

isomers as well as mixtures of these isomers.

20 The compounds having formula 1 and their salts may be prepared by a process
which comprises

(a) reacting a compound having the formula

V4 CH ‘X
R1 Z( 2)n
G1 l l CO"NHz
G3
R4

25  where Ry, Gy, Gy, Ry, Z, n and X are as defined above with a dehydrating agent so as

to convert the aminocarbonyl group into a cyano group, or



at nrosphere of dry carbon di oxide furnishes the carboxylic acids of formula
29. These can be converted to m xed anhydrides of Fornmula 31 using a
reagent suchv@eo/1&¢but yl chl oroformate in an inert sol vent su®CTASS99/22056 -
tetrahydrofuran in the presence of a base such as N nethylrnor | \iARe 2083
These anhydrides can then be used to prepare the 15 conpounds of this

i nvention as described above in Flowsheet 4. The reaction of 27 with an

al cohol of List Bis acconplished usingldodi um hydride or other

nonnucl eophi ¢ base such as potassium or cesium carbonate in an inert

sol vent suc{b)as teatumghy doropourdrhavingahe femute N, N- di et hyl f ormami de. I n sone
cases, the alcohol of List B can also b he sol vent of the reaction.
Treatment of 32 with an al kyl lithi uftp @agent foll owed by quenching with
an at nosphe fr, S ebon, di oxi f.urni shes .the carboxylic acids of
formul a 33.6%1gaéteﬂgéﬁfglétg@ocrﬁ)\l}g)ﬁgﬁéj&wﬂ%Q?Z‘Jg%'l%dri des Formula 34 using a
reagent such as isobutylchlorofornmate iguagn inert solvent such as
tetrahydrofuran in the presence of a base such as N nethyl norpholine. These
anhydri des wheret Qeis hdeavimg granppapay;e Ahend oparensichothat i, SNADVENid @n as
descri bed 25 above in Fl owsheet 4. WO 00/18740 -31 FL HE

PGT/ US991z2¢BBpaung confammmgwitiRigrangti 3; or( Q(Rs) z)s - H (R~)2N-' (C(Rs)2)s - H
28 27 O ~~ 30 R~-oO 1. THF n-BuLi A ' (RY)2N-{C{Rs)z)s - CQZH -- 2. COz
THF, 29 N-net hyl norpholine ,O0(R)2N(C{Rs)z)s - C ,0C31 p'' p~R~ro R ™
R O (C(Rs) 2§ H reactidg £eoripsund Havihg th®formaget one 32 or O NaH, THF Rt oG, -~
30 G 1. THF, n-BuLi R~O(C(Rs}z)s - CO2H --- 2. COz TH F, 33 ~

N- met hyl mor pholine ,O R O-(C{Rs)z)s - &-GHC O- "Rio 34 As outline in

Fl owshe 6 bel ow whegein Rl, & 4). Rip, X Z, n, and s are as

def i nedﬁ;boﬂ’/reﬁ‘s ﬁ‘ésfﬁef E’“Eéicé’awoldéd Eﬁ“é{‘g@%&e@"&?l?h a t-butyl dinethysilyl 5
protecting group by the reaction with &.respective silyl chloride in

met hyl ene chloride in the presence of tri at hyl am ne and 4- N, N-di met hyl am no
pyridi ne (DvAEle.QThes desndd dbege RhOUSLARTIAZ| O B@hSthaBA)-GLAS i§ ArdbaiRRind © t he
acetylenic WO 00/1 8740 PGI/ US991 22056 2°8 11AR 21a3 -32°Gignard reagents
whi ch) in tconfornang withi forrauladdouinder an at nosphere of dry carbon dioxide to
gi ve the carboxylic acids 37. As described above these are converted to the
m xed anhydri des 38 which on reaction with the 6-am no3-cyanoqui nol i ne 39
gives 4fs5 |qapt hea&diﬂ%‘hn 84i€Ro 2 ComPEuRPAEERmNAS & thil arPAc £6difiSiPsal iQUP 1S
renmoved by treating wth acid in a protic solvent mxture to give the
conpounds rpipa¢dnt ed by Fornmula 41. FLOASHEET 6 H t-BuSi ( CH3) 2- Cl

t-quSi (CH3)2-O (C(R~2)s - H HO(C(R6)2)s = CH2Cl 2, (C2H5)s, 36 DVAP O THF,
R~-0oO--~ 1. THF, MM Br ~OCl t-BuSi (CH3)2-O(C(Rs)2)5 - C 2. C02 OH

N- et hyl nor phol i TTRe 3pfeparation of the compounds and intermediates of this invention

encompassed by Formula 5 is described below in Flowsheet 1 where Z and n are as
20  described above and X' is cycloalkyl of 3 to 7 carbon atoms, which may be optionally
substituted with one or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl,
pyrimidinyl, or phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
optionally mono- di-, or tri-substituted with a substituent selected from the group
consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
25 alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, halomethyl,
alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkyl of 2-7
carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, amino, alkylamino of 1-6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino,

30 alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms,



R~ Z~(CHz) ~-X O t-BuSi (CH3)2-O-'-(C(Rs)~s - GO+ H2N |1 ~ i CN 39 38 p'C-OR |
&/ NJ 10 R 7~(CH~~-X H THF, pyridine ~~N ~ ~ CN ]
t - BuSi (CH3) %"?’é7 )2)S 040 @ ~ ~N Ra R Z ~ (CH2) n- X H ac@CIras99n20s6
acidl THFlwater 3:1:1 . HO(C(Rs)2)s - C- Nf \ \ CNOG/ NI 2241MAR M
00118740 -33 PGI/L)S99n2056 ,2 8 ~ 2u~r3 Conpounds of this invention ar eX
al so prepared as shown below in Fl owshe_e 7/ wherein R, &, R4, R6, RI1O0, X
Z, n, and s are as defined above. J' is & hal ogen atom chlorine, bronne,
or iodine, Is.a toslyaée or nesylate group. Treatnent Of_42‘5_WIth an
al kyl lithi @FVP%YA@‘BWP oft3- waper@matcarbﬁxydgylmﬁenz Eﬁ’fﬁ??‘?ﬁé?ﬁgﬂ"‘gﬁi‘f‘%{‘m R
dioxi n es . )
35, These cort B e RS NS Biemnedy o1 b reprbon
reagent suchtoas, memhptoy hchbenzofardigé;e i n an inert solvent such as

i i ne. These
tetrahydrofyran in the presence of a base such as N-nethyl norphol _
anhydriydes g&nrkzhg%:" p@ntdRd are egelpindepandentlyn kysirpgenn dislogénd, hilkyli 61 @16t | on

' i - am no- 3- i nol i 45 descri bed above in
the 1 ovaneapatr SRS, ARetl 51 %0 TadB ziinie Al b ot b Somerhamsatomss alkenylory
acconpl i sheef iicagponcalon Akgiyidey of 208 BEboRADTMSKERANIA DRSS AT, et

sol vent such_as tetrahydrofuran or N, N-di neth rmam
conpounds o$]'7t fAreon ataams. | gkoxye of ebéntartiom ateis, AIRyISGOEOLC 2L Barbbf EarGth g OOl

[ o] I ft tion. The reaction of 46
\(/)\; t hl Ztn Em' ngylg\\lﬁl@pgf %]S%'égégh?\ée%ﬂ’g&uﬁ%’léﬁgfﬁyg phvESAt i carbonept@mgnt ed
! e . e
by 48 is acdiyipilfmamiddyorheas idagbdm a@d}né,n&{ﬁuo%&h&ﬁ%o@léggi Mo, carboxym

tetrahydrof uran_or N_N-di nmet hyl f ormam de, or usi-ng _ _
car bonﬁge iW‘%Pég‘tyb%?‘ﬁ??éb@léﬁ‘@@rsapbtt@xanmmt,ahuophem&y,tmzﬂlﬁmg%bI

d tdyg. IV . laon reaction tines_and gher
'(tj 2%& a'? lr.:I’ edsrqn%gﬁgéﬁ Fﬂe%sl ?L%@W\Wr?e 19 ?&F R atom, PhN-dialkylamjwpalky! 18740
- 34 FLOWSHEET4 TafhGh/ 46813/ RODAamirb, | Khik{laR@ih3 ﬁ‘%@f E{}n(%HLéﬁ_'gG carbpn
J~"-(C(RsY~)s. - ~ J~ -(C(Rs)z)s 42 2. Cop ~ Of & B2 30 cabpn o6
J' - (C( Rs) 2)%0ms, ﬁﬁiﬂl&mwbmm of-2-12rarbon atorhs. FeFording LOQhe‘seghen(cec( of ) 2k
i ~ -~ T AN HE ridine H-"~ J"-(C( -

C N Y O o a1 13ty BRI TcuronBYie il Speror Bty PrisX H R
CHz } A~ X hirdroly2eq Reiji base 16-fbimlish a EhtboRyI2AbE 6f BeHANSE 3: The Natbokyllhh®y ! ~ ~

group of 3 is converted to an acyl imidazole by heating it with carbonyldiimidazole in

an inert solvent such as dimethylformamide (DMF) followed by the addition of

ammonia to give the amide 4. Dehydration of the amide functional group with a

oONQ
— A=

dehydrating agent such as trifluoroacetic anhydride in pyridine, phosphorous
20  pentoxide in an inert solvent, or the like gives the 3-cyano quinolines, 5, of this
invention. In those cases where any of the intermediates have an asymmetric carbon
atom, they can be used as the racemate or as the individual R or S entantiomers in
which case the compounds of this invention will be in the racemic or R and S
optically active forms, respectively. The quinoline-3-carboxylic acid esters of
25 Formula 2, the quinoline-3-carboxylic acids of Formula 3, and the quinoline-3-
carboxylic amides of Formula 4 needed to prepare the compounds of this invention
are either already known to the art or can be prepared by procedures known in the art
as detailed in the following references:
Sarges, Reinhard; Gallagher, Andrea; Chambers, Timothy J.; Yeh, Li An, J. Med.
30  Chem., 36, 2828 (1993); Savini, Luisa; Massarelli, Paola; Pellerano, Cesare; Bruni,
Giancarlo, Farmaco, 48(6), 805 (1993); Ife, Robert J.; Brown, Thomas H.; Keeling,



G-~ ~-N& ~ "NR< R4 47 48 Using nethods simlar to that sunmari zed above,

45b can be conv to 47b or S 48h. WO 00/ 18740 -35 R~ Z~(C~"~ €
~ ~ CN 45b I—ﬁ'ﬁﬁlﬁ% 10 15 i R~ Z~(CH2)n-X G- ~ ~CNJ R O °g-gCN
O R4 4Tb PGINS99l 22056 2 8 NuR 2003 , ,, '. R~ Z~(CH2)n-X G= > "= ~ NJ

(R~NN-(C(Rs?zk O R4 48b Ot her carboxylic acid chlorides and anhydri des
needed to prepare some of the conpounds_g@f.this invention are prepared as
shown below in Fl owsheet 8 wherein R6, R3, R1 p, X Z J', n, and s are as

or 57 can bdwgs bR Sl LUIL Crerr o A3 ABRIE Ha B, 3o VG he
respective aphgay RosenddtydCoflen, Bllioft] Jo#ed T TRA., A0S, ABd6 Q‘?gﬁ%f‘}}f&% to

t he respective car bo%l ic acid chlorides 51 or 56 by using ‘ori de
and cat al yt iRauNEN- Bambumyy [RosaldaFi.db Pharam Sche73(8501148n(1984);r Redleranbj O mi xed

anhydri des r H9 NG | t . ehl gr.of.or e and r.gani se
such as Nret Vﬁ’r‘m‘?‘pr@ﬁsﬁ‘gh"%ﬁe'ﬁ?@@v%&ﬁggg’r"gﬂp% A@W%d‘gg}ﬁgp&gséﬁq@ b by
Formul a 52 oasrebld, BhsiPEA®mnbuty! Rend@di Bed. Phaki.SSciA 73r8)t he4 %h@@h?kzﬁeﬂf Li st
B by using procedures previous described to give the internediates 57 and
53) respect iappliation YEQSB908 % HY patenid343804; BIS pasent 847QG186. 56 and t hese
anhydri des 55 and 59 can be used to prepare sone of the conpounds of this

i nvention by using the nmethods outlined herein above in the Fl owsheets.

WD 00/ 18740 -36 R,., ~0 , ~''-( FLOWSHEET1~j 3 49 (COCl)2 CH2Cl 2 DWVF
(cat.) FLOANSHEET 8 Ba(OHh et hanol, H20 PCTNS99l 12056 .2 B ~ 2003 R~ ~H ~
"t (C~-)s/I~(\RB50 R3COCI ~"( C(6~)s~R3
CHa)p-X' (CH2)p-X
1‘ z/( 2)n 1, Z/ 2n
Rz' N COzR' NaOH Rz' N COzH
Z =
Ry N ethanol Ry N
R, Ry
2 3
(CHa)pX'
1. z/ 2/n |
1. carbonyldiimidazole, DMF Ry X CONH2 - (CF3CO)0
> P pyridine
2. NHs Ry N
R,
4
(CH2)yX
Ry 27
R, \C=N
=
R3' N
Ry
5

10
The preparation of the compounds of this invention encompassed by Formula 12 is

described below in Flowsheet 2 where X, Z, n, R, G,, G,, and R, are as described



51l RBCGQ'" RO ,S-( C(5~)s~R3 K2C03, acetone or 52 NaH, THF Ba(OH) 2

C C3H et OR'" e-( C(eF~)s~R3 54 R~ ~Q, R"' ~-' ~)s R3
5R§ ~/ O THF, hgtwﬂ%ﬂf N- et hyi Emrpholine or (COCK, CH2Cl 2, \ ;@i"“
~COvC-0~-0 RB CCl 3 "~ R, 6-( C(51~)~Rs r R~"( C (6~)s R325 C
01C1 (R)2NHR3 C~@ ~' " ( C (6~~~R3 ( ~N ( C (6~)s~~---(~R3 57 52 O Ba(OH-
R3 C c7~-H R~O-C | ethanol, H20 ( ~N-( C 4#=)s~R3 THF, N-nethyl norpholine 58
ROCOC-Ofj ~O( ~N-'"( C (6~)s R3 59 WO 00l 18740 PGI/ US99/ 2205G 2 ~

~ 2(nB LRG; i tic o those outlined above in

::I lcn'i\lrstheeg 8)abci?)‘tza'[a?’rsh Hp%g‘g%}[%[{ag aﬁg‘t“gﬁbgp%é’r@%{% lsghcrflt[eéjg\g _OEé’r"E‘SRW Selvent; with

chl orides ati ®apemdr? tegivgiimermedibe\s bia lohikturE oMRRRD 'ﬁ@rmaési %68?& S are

as previously. defined. Gistq‘ radical: pR~-o -C 1 0o ~OC~~ o) and A

i s the radi bgﬁh: o - solvent. gpe ﬁsofhphgr,lyllemﬁheatezoo-s,':]wle gﬁ;ehsmteﬁg:\yenb L rglm
m nes inbi r | | ¢cohol.s o IS an _

itgeaal eavi ngi”é’rbg’@%s g’sf géﬁmr%gdﬁ pglg\gﬁ \éﬁ%ﬁ’yéagﬁg ﬁﬁi’?r‘iﬁs%g’&s‘ofn tt §éh¥,dé?’@bxyl ic

aci d chl®ri qeinolinel tawtbmdric déesm. bin tledsk ovdseg vitege et ROAS hFABPERT iafifl gﬂk t he

above in Fl gwsheets nd ursuing the details o_l'e.scri bed Tn the 1
exanpl es gi %W@r%%&,@wﬁ%ﬁmﬁ%a&amum@f &¥0 regigisomerenThase isvarerbean

R Ra- R (O R o) oo R PR L s P ot R S ety
crystallization and chromatographic methods. The separated isomers can then be
converted separately to the compounds of the invention. Alternatively, the isomers

10 can be separated at a later stage of the synthesis. Heating compounds 9 with or
without solvent with a chlorinating agent such as phosphorous oxychloride or
phosphorous pentachloride gives the 4-chloro-3-cyano quinolines of Formula 10.
Condensation of 10 with a nucleophilic amine, aniline, mercaptan, thiophenol,
phenol, or alcohol reagent of Formula 11 gives the 3-cyano quinolines intermediates

15 of Formula 12; this condensation can be accelerated by heating the reaction mixture
or by using basic catalysts such as trialkylamines, sodium hydride in an inert solvent,
sodium or potassium alkoxides in an alcohol solvents, and the like. In those cases
where the substituents may contribute an asymmetric carbon atom, the intermediates
can be used as the racemate or as the individual R or S entantiomers in which case the

20  compounds of this invention will be in the racemic of_R and S optically active forms,
respectively. In cases where the substituents may contribute more than one
asymmetric carbon atoms, diasteriomers may be present; these can be separated by
methods well known in the art including, but not limited to, fractional crystallization
and chromatographic methods. In those cases where R,, G,, G,, and R, moieties

25  contain primary or secondary amino groups, the amino groups may first have to be
used in protected form prior to reaction with reagent 7. Suitable protecting groups
include, but are not limited to, tert-butoxycarbonyl (BOC) and benzyloxycarbonyl
(CBZ) protecting groups. The former protecting group can be removed from the final
products of Formula 12 by treatment with an acid such as trifluoroactic acid while the

30  latter protecting group can be removed by catalytic- hydrogenation. In those cases

where the R,, G,, G,, and R, moieties contain hydroxyl groups, the hydroxyl groups



R3 R3 (C(Rs)z)s AR3 R3 GR3 R3 R3 R3 A-(C(Rs)2)s GRs (C(~z)S A ~Rs R3 R3
G A (C(R6)z)s G~~R3 R3 R3 R3 A-(C(Rs)z)s R3 GR3 R3 R3 R3 R3 G
A-(C(Rs)z)s% R3 R3 R3 GR3 R3 A-(C(Rs)z)s Ra R3 G ~C(Rs)z)s-A R R3 R3 R3
R3 G R3 A-(C(Rs)z)s Rs R3 (C(Rs)z)s-A ~~G R ~~ R3 R3 R3 G R3 A-(C (R6)2)s~~
R3 R3 R3 G ~Rs R3 Rs (C(~z)s-A R3 R3 ~~R3 R3 R3 (C(Rs)z)s-A A-(C(Rs)z)s ° G
(C(R-z) P Conpouonisrsof this invention represented by Fornul as BZ8$I22086be

prepared as shown in Flowsheet 9 wherein Rl, &, R4, R6, R3, R 2.3 MAR Dhg3J" .
n) and s are as 5 defined above. The reaction of the car boxylic acid
chlorides 60 and the 6-am no-3 cyanoqui nolines 61 using an organi c base in
an inert solvent gives the compounds of Zlhi s invention represented by
Forrmul a 62. The reaction of 62 with an al cohol of List B is acconplished
usi ng sodi umayfitsi lehve @0 boubedrinpostectad fempprior bassctivn ittareagai s Suiavler
cesiumcarbonate in an inert, solvent such as tetrah drofuranﬁ acetone, or
10 N, N- di nePFAEGUBEnERIRR IncHIdg; bat %“%‘ohﬁ‘é‘ﬁﬁdg’ sbutyldimethylsdyt, i terrahydro-

represent ed In
ome cases, PRATPE bed BiqeRe Bl HRPRIE RO Brofecing skl o eitel, O,
The react i ofroaf théZinal prodacts afrformuhf 12 by treftnient giithentabidl suohpOwCeUS acid drhi s

i nvention represented b 6‘8‘ cco | i shed by heating in an inert_ sol vent
such as f et PYBRPQR! BFEura&H}/ gy t,l;,_e Eﬂ‘?"é’l“ %‘%68% cafphe” FeImqyEr by, catalytg

duration of n%&% gﬁ;ﬁh ohnNg Wi || depend on the reactivity of 62; |onger
reaction ti §1 I gher tenperatures may be required when s is greater

than 1. In addition, by using this method, the carboxylic acid chlorides
and m xed anhydri des listed in Li used to prepare the anal ogous
conmpounds of this invention. Q@}%&w Z~(CHz)n-X R3 COCl HN ~ ~ CN 2
N, N- dusopr opyl et hyl am ne J' -(C(Rshls Rs GI / N THF 2 Ra 61 60

R, C.Hs0 . CO,CoHs R
Gy 72 CN G
> CN
G; NH, G; NS
Ry R4 CO2C5Hs
8
6
R, O
G C=N POCIzor PCI5
_ | >
PhOPh Gs \
R4
9
R /(CHz)n'x
Ry Cl H-Z—(CHz)n —X 1 ! =N
G \\C=N 1 =
> Z
Z n-butanol Gy N
R4
10 12

10



a GI / N R4 62 KzZCO03,
R

R3 R~ Z~(CHz)n-X J' - ((Rs~)s~N ~ ~ CN RI's | J 2
(C(Rs~)s~N ~ ~ CN R(~3 /o
~N~

acetone R OH or NaH THF R3 R~ Z~(Cl"12)n-X R O
| ~J & NR4A (R~NHR3 R~ Z~(CH2)n-X (R )zN-(C(Rg) 2) s ~CNIRs fA G
| / Nz Ra 64 10 s3 WD 00/18740 PCT/ US99l z2056 2 ~ IMt 2003 -40By
appl yi ng the nethods sunmari zed above, 61b can be converted to 63b and 64b
via the intewoemigt® 62b. S R Z~(CHZ)n-X G ~ ~ CN H2ZN/ NJ R4 61b R~
Z~(CH2)n-X G- | ~~CNR3/ NJ J'-(C(Rs~)s ~ NH R4 R3 ~ 62b , PCTRIS9922056 -
Z~(CH2)n-X G- ~ ~CNRE RO (C(Rg)2)s NHI / NRA RB O R~ Z~( C2'8 MR- UG- (
~~CNR3 (R)2N-(C(R6)2)s / NH/ NJ Ra R3 064b 63b WO 00l 18740

PCT/ US991 22056 2 8 MAIt 2003 -41 The reagtion of 62 or 62b with a nitrogen
cont ai ni ng heterocycle HET which 5 al so contains an unsaturated

e oo IR U o P
onpound bed’ £33 aBshe PiepareHaasodesciibe beUNEFIoWRhON 3 1 aﬁan ® ey
with any ot bgfiinPhgr e al J}Y cceptabl e anion Using § .8g ?)r*%ﬁ‘xna@cb i on
exchange resin. Ebg %j( <':$+‘Y“ ﬁ@e&g@g@mﬂsmmyl %étB*w?{hQ‘erhhéut'\i ’
solvent gives intermediates for Formula 14. The reaction of 14 with the lithium anion
5 of acetonitrile prepared using a base such as n-butyl lithium or the like in an inert
solvent gives the 3-cyano quinolones, 15, or the 3-cyano-4~hydroxy quinoline
tautomers thereof which can be converted to the compounds of this invention. In
those cases where R,. G,. G, and R, moieties contain primary or secondary amino
groupsj the amino groups may first have to be used in pfotected form. Suitable
10 protecting groups include, but are not limited to, tert-butoxycarbonyl (BOC) and
benzyloxycarbonyl (CBZ) protecting groups. The former protecting group can be
re.moved from the final products of Formula 15 by treatment with an acid such as
trifluoroactic acid while the latter protecting group can be removed by catalytic
hydrogenation. In those cases where the R,, G,, G,, and R, moieties contain hydroxyl
15 groups, the hydroxyl groups may first have 10 be used in protected form. Suitabl);
protecting groups include, but are not limited to, t-butyldimethylsilyl, tetrahydro-
pyranyl, or benzyl protecting groups. The first two protecting groups can be removed
from the final products of formula 15 by treatment with an acid such as acetic acid or
hydrochloric acid while the latter protecting group can be removed by Catalytic
20  hydrogenation.



62 RA R~ Z~(CH2)Nn-X G- ~ ~ CNR3 | / J J'-(C(Réy~)s~NH N J~ R4 R3 O 62b ||

N HET R3 R~ Z~(CH2)n- X ~N~(C(R6)2)s~N ~ ~ CN Rl 13 (O- GI / N2 64e R4 IN
HET R Z (CH-)n-X 1l J- G ~~CNN+. RBI / N~(C(R6)2)s~ NHI"' [I Ra Rs
O 64d Sone of the conpounds of this invention can be prepared as outline
below in 10 15 20 Fl owsheet 10 wherein Rl) &) R3, R4) ReG, , "
n, and r ar ¥A8YHY ned above. The acetylenic al cohols 65 can /ﬁ%’aﬁ%ﬁ;g to

the halides) nesylates, or tosylates 66 using a base such as sodium hyg}rdi de
in an inert solvent such as tetrahydrofuran. The resulting acetyl ene) 67)
is then treated with an alkyl lithiumreagent at |ow tenperature.

Mai nt ai ni ng the reaction under an atnosphere of carbon di oxi de then gives
the carboxylic acids 68. These) in turn, are reacted with the

6am no- 3- cyanoqui nol i nes, 69) via the m xed anhydrides to give the
conpounds of this invention reprE6@WSHERT Fornula 7U. Alternatively, the
i nternmedi ates 67 can be prepared starting with an al cohol 71 by first
treating it with a base such as sodiumhydride in an inert solvent such as
tetrahydrofuran and then addi ng an acetyl ene 72 that has an appropriate

| eaving group. In a simlar manner) the am no al cohol s WO 00/ 18740 - 42
PGT/ US99/ 22056 2 g MAR 20A3 represented by the formula: (R6)2N (C(R
6)2)r-OH by reactgng with 72, and applying the cheni sty of Flowsheet 10,
can be converted t he conpounds of this invent I((,% ree_segtzeﬁaby t he

f | as: RG ) ACROH (R6 -~ 2)r-0 - , \"~ CN OG ~
/OLUwzaSéa R~ Z' )ri x(c; ?Swlﬁa%\!gf)l\l?liﬁ%)(ZN'- e )2)r - C-

NH R4 5 O 5240, - 43 PCTNS9OOr 12056 2 8 t ~Ig: EOHIR 1.
THF, NaH _ 2 H 2. R60-(C(Rs)2)r-J 65 %66 ;g
R, Rq
14
13
Ry O
. G1 C=N
Li+ -CH,CN |
G N
2 H
R4
15

5  The preparation of the compounds of this invention encompassed by Formula 24 is
described below in Flowsheet 4 wherein R1, G2, R4, Z, n, and X are defined. R10 is

alkyl of 1-6 carbon atoms (preferably isobutyl). R2'is a radical selected from the

group consisting of:



1 THF n-BuLi R60-(C(Rs)2)r-0!'(C(Rs)2)r - H 2. C02 67 O

(C(Rs)2)r-0 (C(Rs)2)r~ OH 68 OR ~ 00--~Cl N-nethyl norphotine R~
Z' (CHZ)n X AVOHMBIM0~ CN 69 G ~ NJ z Ra THF, pyridine, or PCT/US99/22056 -
N-nmet hyl morpholine 1 Rl Z2 (CH2)~-X - CR-O(C(Rs)2)r~C-N\ \ ? q(
6)2)r O& ~ NRa 70 1. THF, NaH R60  (C(Rs)2)r-OH 2. J'-(C(Rs)2Jr - H 72
RsO-(C(Rs)2)r-O(C(Rs)2)r~= H 67 WD 00J18740 PCT/ US99~727056 2 MAR 2003
By appying simlar methods as described %fbove) 69b can be converted to the

conpounds of this invention represented by 70b. Rl Z~(CHZ)n-X G- ~ ~ CN ssb
H2N~NR45RIZ~(CHZ)nXC§2G~I~~CNC,R;J\IH I\LJR R
RsC- (C(Rs)2)r-© (CLRs)2)r - The

of th n:{/enti on
represented by FormTml a 76,and 77 ahe 10 1 as MW in
Fl owsheet 11 wherein R 1, R3, Ry, RB3 and ined aboVe3 ang tMe ani nes
HN(R'j 2 are sel ected fromthe group: /-1 m\R6 HO , H-NRs RzandRIAH Rs
Refluxing 73 and 74 in an a solvent such as ethanol gi~~es the internedi ate
75 which can reactRaith an anmine in refl uxi ng ethanol to give the conpounds
of this invenRj represented byREormyla 76. TreatRpg 75/with an excess of
a sodi um al koxi de\\n an inert sol or sol vent i ch the al koxi de

is derived gi VEe, ounds o& ThiNs_ipvéntion of/ Formul § 77 WO
00118740 -45
Rs Ri Rj (C(Rs)2)p
R
? (C(Rs))y
Re=S=S—(CRh— , RTIX" . ReN jl\/
Ry (C(Rs)2l™™ "Rs

7 <c<R5>z>uJ\/ o <C<Rs>2)uI
N (C(Rs)” Rs N (CRe)W “Rs

J'(C Hz)s (CH2)s'J
== J-(CHy)s—=—
J-(CHy)s ’

wherein Rg, R3, R5 J, s, 1, u, and v are defined. According to the reactions outlined

in Flowsheet 4, a 4-chloro-3-cyano-6-nitroquinoline, 16, can be reacted with an

5  amine or aniline 17 by heating in an inert solvent such as tetrahydrofuran, butanol, or
methoxyethanol to give compounds of Formula 20 where Z is -NH-. The reaction of

16 with a mercaptan or thiophenol 18 in an inert solvent can be accomplished using a

base such as sodium hydride to give compounds of Formula 20 where Z is -S-. The
reaction of 16 with a alcohol or phenol 19 in an inert solvent can be accomplished

10 using a base such as sodium hydride to give compounds of Formula 20 where Z is
-O-. Compounds of Formula 20 can be reduced to a 6-amino-3-cyano-quinoline, 21,

using a reducing agent such as sodium hydrosulfite in a two phase system consisting



PC1' / US991 22056 2 8 MAR 20a3 FLOAMBHEET 11 R~ Z ~ (C H2)n-X O OCEt H2N
CNIl CHOHO Ot & 1' ~NRa 74 73 O R~ Z~(CH2)n-X HN ~ ~ CN O G |

2 ~NRa 75 (R')ZNH CZHSOH O H RL Z~(C~"'~2)n-X ON1 ~~CN/ i G/ N (R
)2N Ra 76 R60Na R60H or THF ORL Z~(C~";2)n-X HN ~~CNOG I / NJ R60 z
Ra 77 In a manner _simlar to that descri bed above, 74b can beP r to
76b or 77b. WOWMIYEP| 8740 PGT/ US99/ 22056 2 8 MAI D 2003 - 46 R~§‘E &é{éﬁ’n-x
G-~~CNHN~N2Ra74b, ', ., ,, GOO(R.)2N76b N ¢4

(CH2)N-X G- ~~CN ~J HNN O~ Ra RsO 77b Conmpounds of this invention

represented by Fornmula 83 can be prepareg as 5 shown in Fl owsheet 12
wherein Rl, &, R4, R6, R3) R10, X) Z, n, and r are as defined above. The

reaction of the apto carboxylic acids 78 with the reagents 79 give the
conpounds r 8&?@5@?@3“89 E}*—‘_(‘}r 'I'\éﬁ "33(‘1% PRPERE &L F 0@ ,m%mgé’ﬁ Pi‘ésep fled
from the neggapkanr R?}SHSMEI' f16n tih ereMRKHRAP potRCEdvend chiitadipy hédficnciangk
2,2 dipyridyl disulfide, xed anhydride formation to _gl ve 81 foll owed by
condensat i oAmmanium ebleidgnhaylagor gaAbyuthrrithenas a@¢ chloride phEomowip3drts of
this invent mixed —anlhgdri&!:2 )or}' %-ormula 23 (which is prepared from the corresponding
5 carboxylic acid) in an inert solvent such as tetrahydrofuran (THF) in the presence of
an organic base such as pyridine, triethylamine, diisopropylethylamine, or N-methyl
morpholine gives the compounds of this invention of Formula 24. In those cases
where 22 or 23 have an asymmetric carbon atom, they can be used as the racemate or
as the individual R or S entantiomers in which case the compounds of this invention
10  will be in the racemic or R and S optically active forms, respectively. In those cases,
where the R2' contains primary or secondary amino groups, the amino groups will

first have to. be protected prior to anhydride or acid chloride formation. Suitable
protecting groups include, but are not limited to, tert-butoxycarbonyl (BOC) and
benzyloxycarbonyl (CBZ) protecting groups. The former protecting group can be
15 removed from the final products of Formula 24 by treatment with an acid such as
trifluoroactic acid while the latter protecting group can be removed by catalytic
hydrogenation. In those cases where the R2' contains hydroxyl groups, the hydroxyl
groups may first have to be protected prior to anhydride or acid chloride formation.
Suitable protecting groups include, but are not limited to, t-butyldimethylsilyl,
20 tetrahydropyranyl, or benzyl protecting groups. The first two protecting groups can be
removed from the final products of Formula 24 by treatment with an acid such as
acetic acid or hydrochloric acid while the latter protecting group can be removed by
catalytic hydrogenation. In thoée cases, in intermediates 17, 18, or 19 where X
contains primary or secondary amino groups or hydroxyl groups, it may be necessary
25 1o protect these groups prior to the reaction with 16. The same amine or alcohol
protecting groups describe above can be used and they can be removed from the

products 24 as previously described.



10 WD 001 18740 -47 FLOANSHEET 12 02 H3C- S-SR3 HS-(C(Rs)z)r-COOH 78 O
R~00~-Cl THF, N nethyl norpholine 79 or 2-,20-dipyridyl disulfide , R3SH

Et 3N, THF O RsS-S-(C(Rs)z)r-C O COZR~ o 81 PCT/ US99l 22056 2 a ~ zu~3
R3S-S-(C(Rsh)r-COOH 80 R~ Z~(CH2)n X HZN ~ ~ CN G / N 82 R~ Z~(Ct"~2)n-X
THF, pyridine ~ NCN RaS-S-(C(Rs)z)r-C O/ i & N835 By applying simlar
met hods as dwedw®oilgmad above 82b can be converted to 83b. (CH%fm}gggzzo“ .
Z~(CH2)n- X G- ~~CN G- ~~CNHzNIT / NI _- .~ .NH |

R3S S-(CO(Rs)2)r""C R4 R4 O 82b 83b WO 007 18740 -48 PCT/ US99/ 2 IR-208 | MR
2D13 Conpounds of this invention represented by Fornul as 86-88 can be
prepared as shown in FI owsheet I3 wherdln RI1 , &, Rl , R4, RS, J', X
Z, and n are as defined 5 above. Q is alkyl of 1-6 hydrogen atons, al koxy
of 1-6 hydrogen atons, hydroxy, or Fopwseigend Akyl ation of 84 with the

6- am no- 3- cyanoqui nol i nes 85 can be acconplished by heating in an inert

sol vent such as N, N-di met hyl f or Apajosg), xspng a base such as potassium
carbonate to give the corrpoundsorof this invention represented by the

Formul a 86. Wen Q f.s a| koxy) T’ﬁéc*ébt@ﬁa)gNeft!}ﬁHEan be hydrﬁly oCHg),-Xn aci d
10 using a basg) guc as so 4 %’d [ anol aysi i | ar_panner)
by using intermg @I gdr:ldWQ ?é )Qﬁg ﬁépof th?’s[\p' RATRG e=f"
represented by Fo and 88 can be prepar’ed, resc?e
G, N
R4 R4

16 20

0
. (CHy)-X Rz'—<C| orR 2_(

R, Z OCOR,
Fe HoN N C=N 22 23
CHaCOZH, CoHsOH _ THF, pyridine, of (CoHg}sN
Gy N
R4
21
H R ’(CHZ)n'X
=yt o=
S
(o] P
G; N
R4
24

By using methods similar to that describe above in Flowsheet 4, the intermediates 25

5  can be converted to the compounds of this invention, 26.

R1 Cl R1 Z,(CHZ),-,-X
G, S C=N /1?\61 N C=N
=
O.N N >~ R ” N
Rq Ra



'~ WD 00/ 18740 -49 FLOMSHEET 13 R R~ ~~(CHZ)n-X Q 5 HZN\ \ CN K2Cp3 \ J + ~
---,ORG/ N~I?M 52 a8 84 RORgJHR- Z~~-CH2)n- X Q / NI \ \, CNRs
G/ NJ 2 Ra PCT/US99I 2205G 2 a ~u~ ~~ 86 R$ H RL z~(CH2)n X RS/ N \ CN
Q O0G, /NJ2R4OOHRS~NR5628887R5R~/J'VQOQ S /
J' RS rr ~n X g9 90 WO 00l 18740 PCT/ US99l Zz056 2 ~ MAR
appl yi ng SI M w1 hods as descri bed above 85b can be conver&qéjj' "
86b-88b. R1 Z~(CH2)n-X G- ~~CNHN/ N 2 R4 85b r!" %Rng
/| Nf R5 86b GRS RS/ @ O87b 510 _rrN.~~ X

-27-

In order to prepare the compounds of this invention, certain amines are required.
Some representative amines are shown below in List A wherein Rg, p, and r are as
defined above. These amines are available commercially, are known in the chemical
literature, or can be prepared by simple procedures that are well known in the art. In
5 some cases, these amines may have an asymmetric carbon atoms; they can be used as
the racemate or they can be resolved and used as the individual R or S entantiomers in
which case the compounds of this invention will be in the racemic or optically active
forms, respectively. Throughout this application in the Flowsheets shown below,
these amines, and other similar amines, will be represented by the generic structure
10  of the formula:

| (R)oNH |, wherein this formula can represent a primary or secondary amine.



R~ Z~(CH2)n-X OG- ~ ~ CNRs / NHN R5 Ra 88b Conpounds of this invention
represented by Fornula 93 can be prepared as shown in Fl owsheet 14 wherein
R1, &) R1, Rg., R5, X, Z2) and n are as defined above. The reaction of
reagent 91 with the 6-am no-3-cyanoqui nolines 92 is acconplished using an
excess of an organic base such as triethylam ne and an inert solvent such
as tetrahydr WO0487400 gi ve conpounds of this invention repr esqa@tlﬂqjsgp 2
Formul a 93 . WO 001 18740 PGTI L1S991 22456 2 8 MAI! 2D0' 3 - glg m%@%ﬁEET
14 R~ Z ~ (CH2)n-X Rs R S02C1L + N1 \ \ CNEt~ Rs & / NJ THF 91 Ra 92 R5
HRL Z~(CH2)n-X RS/ SN\ \ CNRs G/ N 2 R4 93 Conpounds of this

i nvention represented by Fornula 96 can-B&-prepared as s shown in Fl owsheet
15 wherein Rl , GI , Rl , R4, R5) R6. W Het, X) Z k, and n are as

defi ned above by the M tsunobu reacti distdf phenol 94 and an al cohol 95 in
an inert solvent. Alternatively, the Mtsunobu reaction can be applied to
conmpound 97 to give 98. This conpound can be converted to 96 as described
above in Fl owsheet 4. The het er ocycl e caR. BBRGI ntroduced at t e 6-position
by using the corra§pond mg conmpounds where i s hydroxy an G— is |located
at the 7-position nNH woNBo/ 1 87 -52 FLCN\élﬁIL?ET lﬁe PCT/ U899 §2)ZSG 21 I\/ACI
5

2CD3 R Z' (CHZ) n- XgR Z X teN= PPh3 @ | ~
~CNHO(N~)2n HeR;FWE )InaK I—&%(Cﬁ"ﬁs)z)t & O s

Ra 94 Rt cl
G ~~CNHOI ~ R4 97 N=N®Et OyC COzE PPh3 Het - W(C(Rs)~OH 95
or N~CH~) n- X (17 @R()%m - X HS-(CHI -X (1B), NaHBs THF or ~ ~
HO- ( CHZ~, - 19 Het Bw?c( k) k- Ogl R&s—N—(C(Rg)2), Rs
NH Re NH
Rg—0—(C(Re))p —NH Rs—O0—(C{Rg)), Rs—N—(C(Re)),
ORs Re—0—(C(Re)o)
e N
(C(Re)p e NH H
Rg—0—(C(Re)a)p —NH Re—N—(C(Rg)o),
ReO
RgN /~\ N=N\ /0
C s AN w (w P X
Re Rs:
o M o M S NH  Re=N  NH
).__/ ./
Re R¢
2 Vo NN NV
S NH = N
. o= _ M g8 M ReN NHRs

(3.

z7 &
/
:ZE'Z
//“‘Z

\

z\§)
J
S



96 5 10 There are certain functional group manipul ations that are useful to
prepare the conpounds of this invention that can be applied to various

i nternedi ate 3cyanoquinolines as well as to the final conpounds of this
invention. These mani pul ations refer to the substituents R, d, &, or R4
that are | ocated on the 3cyanoqui nolines shown in the above Fl owsheets.
Some of t hesgofopsigisp onal group nani pul ations are described bejEmusodhaessgs one
or nore of RI) Gl) &, or R4 is a nitro group) it can be convepgdvaR Xfae
correspondi ng am no group by reduction using a reducing agent such as iron
in acetic acid or by catal ytic hydrogenati on. Wiere one or nore of R, Gl,
G2, or R~ is an anino group, it can be-@nvened to the correspondi ng

di al kyam no group of 2 to 12 carbon atons by alkylation with at | east two
equi val ents of aiin ajréer! tohplepaie O dorhpodds Rf Gls fAvention E¥udiletaldWhoL( B%> 2) k~p
|l ~ NRa WO 00/18740 -53 PGINS99r 1056 2 1 MAR 2003 6 carbon atons by
heating in éﬁﬁ“ilrﬁ@r$O%TW@§?HIB¥VWC@M%@P|SDQW&IbRWWam|10$t RiwihergimRg ap,chmldyde of

1 to 6 carbon ato and., a redu ent su as sodi um cyanobor ohydri de.
Wiere one of Hfpfsd *negzapove gq’F Eléﬁoqﬁprel;\avafg 16, ComMEEsI3! ghyrgknown Iclf be

converted t @hérﬂi@alcméfaﬁﬁé’od}déaﬂ%ef%@?%& b?rs@rHBleti%ocre@ﬁ&E W oY %vlé Eittnﬁwn i
denet hyl ati ng agent such as boron tribromde i'n an inert solvent of By
heating it themft |Idﬁ¢m‘tlmse$aIthnsﬁdkcomlsmayrhamtahasmnmm@ntbonmlmmg tiyecaar nor e

cor respondi My UaFit Dt Reiug 2 R kB storERand St By wa?wgqugt'&fefnam do

group of 2 tamaﬁu@raérbmwmcﬁrmsénmetdamﬁoaa@st bmls%&éauaﬁ w?m 'bexﬁﬁ*[é llc or
chl ori de, al kenyl sul fonyl chloride) "or al kli;ag;/ sul fonyl 10 chlori

respect i vel Ppti¢allyaastive, dpgmss dPSPéﬁ'tiVQlﬁl Rarougheus ithis epphcayion isubh devsheets

ari no- gr oup T RN eRpoTE oo i s R Wl AT hP ksaienBa s o 1

to 6 cat®ongetevicstiaytuad dthefdrmulad t h one equi val ent of an al kyl halide of 1
to 6 carbon atons by heating in an inert solvent or by reductive al kylation
usi ng an al dehyde of 1 to 6 carbon at ofOlnd a 15 reduci ng agent such as
sodi um cyanoborohydride in a protic solvent such as water or al cohol) or

m xtures thereof. Where one or nore of R1, G 1, &) or R4 is hydroxy) it
can be converted to the corrgghgdi ng al kanoyl oxy, group of 1-6 carbon
atons by reaction with an appropriate carboxylic acid chloride, anhydride,
or m xed anhydride in a inert solvent using pyridine or a trialkylamne as
a catalyst. Were one or nore of 20 Rl, G) &, or R4 is hydroxy) it can be
converted to the corrRgspondi ng al kenoyl oxy group of 1-6 carbon atons by
reaction wit Rea®Hppr gri{@tRy)Har@bixy| | Be20rdC{RYHFT@E, anhydride, or mixed
anhydride in an inertRgol vent using pyridine or a trialkylamne as a

catalyst. Where one or nore of R1, G| , &) or R4 is hydroxy, it can be
converted toxth ondi ng al lgyaql oup of g &R at ons by
reaction w tﬁ 6 gg(ggar?oprl ate cigeb@gy@he% d chl O?;I—%g)r( énﬁg) i de, or
m xed anhydri de in a in;:}Légl vent using pyri Hor a trial kyl gm@R as a

catal yst. \Were one_ or re of Rl).d ar, r

car boal koxy G§tea&h & (Rekek car bon at%ﬁ_ﬁ(%‘gﬂf be coﬁg} rﬁf_@y(ﬁg) 2rhe
correspondi ng hydroxynet hyl group by reduction with an appr opri ate reduci ng
agent such as borane) |ithium borohydride) or lithiumalum num hydride in a

i nert solvent 430 the hydrox thyI gr gUg in turn) can be converted to the
correspondin rrﬁuﬂyl 2_E40 2 P NS99r ZZz056 2 8 MAIL 2003
group by reac\io | A Irdl ogenating reagent such as

phosphorous tribromde to glve a bromonmethyl group, or phosphorous
pentachl oride to give a chloronmethyl group. The hydroxynet hyl group can be

acylated with ppr opri at id chlorjFd8, anhydride, or m xed anhydri de
inan inert s Q81 ngasp@-aewr 5 icdh kyl am ne as a catalyst to
gi ve the corrpou s of this i ntion w he correspondi ng

al kanoyl oxymet hyl group of 2-7 carbon atons, al kenoyl oxynet hyl group of 2-7
carbon atons, or al kynoyl oxynmethyl group of 2-7 carbon atons. Were one or

nore of Rl, GlL, &, or R4 is a halonethyl group) it can be converted to, an

al koxynet hyl group of 2-7 carbon atons by displacing the halogen atomw th

a 10 sodium al koxide in an inert solvent. Were one or nore of Rl, Gl) @&,

or R4 is a



hal omet hyl group, it can be converted to an am nonet hyl group)

N- al kyl am nonet hyl group of 2-7 carbon atons or N, N-di al kyl am nonet hyl
group of 3-14 carbon atons by displacing the hal ogen atomw th amoni a) a
primary, or secondary am ne, respectively) in an inert solvent. 15 In
addition to the nethods descri bed herein above, there a nunber of patent
applicati onsv}d@hsﬂﬁscri be methods that are useful for the preparation of
t he conpounds of this invention. Al though these methods descr iP6d/{39%22056 -
preparation of certain quinazolines, they are also applicabl @ 8§ MARN2003
preparation of correspondi ngly substituted 3-cyanoqui nolines. The chem cal
procedures described in the application g0 WO 9633981 can be used to
prepare the 3-cyanoquinoline internediates used in this invention wherein R

1, GI , &, or R4 | koxvyal kyl am no groups. The chem cal procedures
described in the%éﬁg(?e?ctg’téﬁ'g%%s\égé‘éﬁg@ﬁ HHPOgRAS, 8k thi HivEREem certail enixed

3cyanoqui nolahingirides ef FReeinalas 31138 dad S rd t ¢ rein &, or
T e V4EAD38 S ANER 0 B el

R4 are am noal ky| al koxy groups. The chem cal” proce

appl i cat i onPW2IB @e\g@wg&ﬁawh@r@lmedm@ Xu Zpmrandishee 3s aynAtbone! J
i nter medi at ﬁaogsed i n épis ipvention wherein R1, G1, &) or R4 are
al koxyal kyl ' 81°8Y FL OTf DIOFURS.cH 109inse 88§ @stodlyate r(pietienesutfbrate) or

appl i cat§ on 18 3@ 1 cyanoqui.nol | ne )
i nt er medi at gﬁse?@n@f%f%bﬁﬁﬁﬁmf&gﬁﬁwﬁ %@f‘la‘“ ,’neoP% Elft& &
ani noal ky| aAfaeapliskadpdy Heainghémianalingrr sobenr etcides CletrbRelrbfardi @ N.N-

appl i cationg) 30 9633977 can be used to prepare the 3-cyanoqui noline
i nt er nedi at gl\ﬁ%lyégor{nﬁny% 5O YR POISTHD O55Cesiim (eaglgnnats 6h 2acetdWaR THR03

| nvent i on whsipRrurBldnd @rad®h obtheHeafhE Vil ABBNK bh hd oSy, fiLhouan

the above patent applications describe-conpo ager
functional RS Hmpe apddrighenttemperatuenntay tich reqhirpd WHeh QN isOfredtefl Wianagol i ne,

t he sang chemn .used to iniroduce the sanme groups unto positions
occupi gﬁ’ by?ﬁﬁgﬁ%)&aﬁf‘ b‘@ﬁj A 1@%&*}&6&%?@&0@ ghe‘]‘@@ﬂhﬁb&ﬂ&lﬂhmﬁ) this
i nvention Reyprospiend 6f dryecaesiinabLy idhBi Sel j: 01 t in
several standard phar ngg:ol ogi cal @?g@?xégrg%%g uregs’!t“ﬁglh’tﬂ%@gfv?e?%aa#gt %g?ﬂs
conmpounds ofa% B¢ CopwerEad 1@ Mmixed anbydridesn 'le il’:coanulaaﬁl iusirtgy aageajgdmni ggbﬁ QfsS hof
protein tyrQsi i e antiproliferative agents. Based on the
activity sh%%lﬁfl ﬁmlto ﬁ@ﬁgﬁzg% arg%%g)eﬁta?oﬁ%%@lsg‘a\ gsdetraby d{%fg?angpdl@’emp@@,e of ge
conpounds dbast lsich Maﬁémylm@plmltdéemé&r&hyﬁﬁiéd|caﬁiihéﬁrﬁé g&ﬁ% %?%ﬂaﬁe figent s-
shown bel ow." T'nhi

The te?}t procedures used and results obtained are I'tion
of Epi der mefORROYRIHOFRYS iivertionps describad gboveHGFEIRWShet5 duThe geacdopabRRant

enz~_e Reprgsgiihalil t . Le.eval uated for their ability to
inhibit the ph(r;glé1 p‘%lggﬁlaﬁ%ﬁﬁwg Ea{ég§xyr/$§¥]eﬂeuﬁ’%gs isﬁ?elémogy%f‘%eﬁf iOHRer RSt r at e
cat al yzed bycidephiertmgersuatpad potassiugr eréeivhd 64rBbnd1€ ¢:€ Bh Qherk sBRER- sulflGs

RR- SRC% has .t he se%uence

eptide trate
gL S- :atr g- TEH‘?F?’B&;ZWE?&S Aeet %gﬁfdf%?iﬂaﬁ bylfqrenapyide. dn ySQmWF\&)B-Sﬁnﬂ}endcam@ffo in
i s assay lij . - . r econpi nan
bacul ovi rﬁsLl?thcgr(l';‘I:FSgZH)e Q&gg&iggﬁntscgﬁhgﬁ %9588@%?%}"%05% Vf’:"&:ﬂ M‘i’ﬁ%di ng
ani no 28i dseagept follpy@d by quandhigbyithiah-atinasphbtesdBdry Fabie bilokide TulfGieb™m

pl ates were,infected at..an i of 10 pfulcell and cells were harvested 48 h
post i nf ec'ﬁ‘rl 5 x@{ft Bﬁ‘fjéé’tﬁr}g“@w@r%ﬁ:tﬁﬁ§ G3p disafenyenied he mixed BnhydrideX- 100

and appl i eFdrauld 3 . i ol umm_with 20

i m dazol e, Grduld 34 \leing p rédeht Thn A5 s Soulicilon kil i 4p %ﬁnﬁﬂj"ﬁ%\‘zﬁqﬂﬁ pH
8.0. 300 mvewrehgrsofumnaint it presehéecof eal base esuch adsy Nedle@ghhatpholi, MYEEPES,
pH 7. 0. SOM , 18{’/0 | ycerol, | ug/nL antipain and |eupeptin and 0.1 nM
Pef abl oc S& Bt eﬁg%a‘éseﬁ‘ 1 PERTethg compewndseaf ibis dhvestian 95 desstbed 0C. 30
VD 00/ 2874QbobSinRGIwERRL 42056 2 a ~u~ 2u~~



Test conpounds were made into 10 ng/ L stock solutions in 100%

di-net hyl sul foxi de (DVMBO . Prior to experinent, stock solutions were diluted
to 50U uM wi DMSO and then serially diluted to the desj -
concentr at | oW“ﬁW‘ﬁ&EPES buffer (30 mM HEPES pH 7.4). 5 For t %ﬁwmm
reaction, 10 pl, of each inhibitor (at various concentrations) ‘™ere éd
to each well of a 96-well plate. To this was added 3 IrL, of enzyne ( 1:10
dilution in | OrM HEPES, pH 7.4 for finalggonc. of 1:120). This was all owed
to sit for 10 min on ice and was followed by the addition of 5 pl peptide
(80 uMfinal cone)) 10 pl of 4X Buff g el ) 0.25 E.~L. "P-ATP and 12
pL HzO. The reaction 10 was allowed to run for 90 mn at room tenperature
and was foll owed by spotting the entire volume on to precut P81 filter
papers. The fitter discs were washed #)2MH h 0. 5% phosphoric acid and

radi oactivity was—EFRY)ee-ESAg a | +gt-e—sernt i (R’)@Ni—e-rqcm%%-eifz—}aﬂ Table A
20 25 Rea entFinal 100 Rxns1 M HEPES (pH 7.4)12.5 nmVbU pLlI Na, VO, 50 uM20
pL, 1M MhCl =10 mV¥O0 pLI 27M ATP20 uMBO uL, " P- ATP2. 5uCi 25 NI ,28 V\QaOOI 18740
PCTNS99| z2056 2 8 gun 2e03 -s~The inhibition data for repr eseng ti\é
compounds of the invention are shown bel ow in TABLE 1. ThR1o IS the
concentration df Tf@st\-ﬁ}mirpoun%, %% reduce hBe t ot al am)u.md'of
phosphoryl at ed 3Ubstrare by S )or; he $Re)ai BT 1 o8l t he ggt conpound was
determ ned for %ttciéast three different ncentrations ang_,byihforbhain¥al ue
was eval uated fromthe dose response cur¥e. The % i nhibition was eval uat ed
with the following forrmula: % inhibition = 100 - [CPMdrug)/CPMcontrol)] x
100 10 where CPMdrug) is in units gf counts per mnute and i s a nunber
expressing the -gzgm.t radietah) ATP (g-33P) incorporated onto the

RR- SRC pepti de(lgI str(acﬂga)ﬁf; t he er(g@ne after 90 m nutes at roomtenperature
in the presence of test conpound g neasured by liquid scintillation
counting. CPMcontrol) i¥® in unig$ ofFRaounts per nminute and was a nunber
expressing the anount of radiol abled ATP (g-33p) 15 incorporated into the
RR- SRC peptide substrate by the enzyne after 90 m nutes at room tenperature
in the absence of test conpound as neasured by liquid scintillation
counting. The CPM val ues were corrected for the background counts produced
by ATP in the absence of the enzymatigQoraction. The I CSp values in TABLE 1
are averages ofy—tbhernd) vWgtal-pdet erm natjons, 20R' ~40=-58 TABLE 1
(reconbi nant e%zyngz)(Rpgjﬁ'i biti or‘:ﬂof E&b‘éﬁf Q@étm% ovﬁﬁﬁgggéf%ecept or Ki nase
| C50Number 27 '

of Conpound~Test s720. 0061740. 011750. @bﬂ@gﬁ@o. 012770. 0061790. 000363820. 051931
. 01950. 0051960. 111080. 02621060. 01321070. 511090. 0072890. 0R14A5%. 0051980. 0151
1190. 000U511030. THR A -BALIT/ U899§§505gc 8 MAR_2003_ | nhi bi ti on ofCEritheli al
Cell Kinase (ECK—5tmmThis st ar éﬁ&?mﬁoﬁq testTrpffoceaure, a

bi oti nyl at ed p@ptQde substrate is first immbilized on neytr iAbpneaal ed
mcrotiter plates. The test drug) the Eptthelial Cell Ki naseﬁl&%, %)
sodi um vanadate (a protein tyrosine phosphatase inhibitor), and an
appropriate buffer to maintain pH (4.2) are then added WO 001 18740 -59
PGT1 US991 22056 ?,6_1@8%5 )t o the | bilized substrate-containing
mcrotiter wells:~ AT Yhen ad to initiate phosphorylation. After

i ncubation, the assay plates are shed with a suitable buffer |eaving

behi nd phosphoryl ated peptide W§ClHrs exposed to horse radi sh peroxidase
(HRP) - conj ugat ed anti - prggsphot yrosi ne 'nonocl onal anti body. The

anti body-treated 5 plates are washed again and the HRP activity in
individual wells is quantified as a reflection of degree of substrate

phosphoryl ation. This nonradi oact i or i tyfy I nhizkitors
of ECK tyrosine ki’ﬂsa%"gﬂté%lni PW@“’\R}}@S{%@ %’&‘ngﬁiéﬁ%e'ﬁ%‘f’%cﬁﬁggﬁtjr{a% %n%gtg dr ug
that inhibit S t4 509 e syl béis iv1or
representati \S/aéé ggn%egﬁ%(gsﬂg? é’lto El?étyélﬁvjesg? ?xgﬁneagrgi %c?ggt g?:ltﬁi ﬁ lTbkgE&lgd.eﬂ?gﬂﬁ

Ml tipl e éntrprescdny geoupi b nhe segotiondwithdhe atspectivet silyd schlersdecth methylgriee

tines. . ) . e
chloride in the presence of triethylamine and 4-N,N-dimethylamino pyridine ‘

(DMAP). The resulting protected alcohols, 36, are converted to the acetylenic



I nhi bition of Kinase insert Domain containing Receptor (KDR the catalytic
domain of the VEGF receptor) In this standard pharmacol ogi cal test
procedure, KDR protein is mxed, in the 15 presence or absence of a

i nhi bitor conmpound, with a substrate peptide to be phosphorylated (a
copolymer of glutamc acid and tyrosine, E:Y :: 4:1 ) and other cofactors
such as My" WQAQ0/2&dd um vanadate (a protein tyrosine phosphat aperaRiy i)
in an appropriate buffer to maintain pH (7.2). ATP and a radi ogc8iMAR pgacer
(either PP''- or P"- labeled ATP) is then add to initiate phosphorylation.
After 2U incubation, the radioactive phosphate associated with the

aci d-insoluble fraction of the assay m x82re is then quantified as
reflection of substrate phosphorylation. This radioactive format was used
to identify Gﬁgﬂdndegsnmfwmminynmshfeemkinnﬁﬁai @fdei‘dhtaﬁnéi‘% RER drifey ! %%8

t he concentr gn of. dru Lg g(?’%' i nhj bi ts substrate phosphorylati oh© 300/
The results HL8ivE dhe car é‘éﬁf"é’tﬂ:’\?’e‘“é@ﬁ%@ﬂ 8bwife thésesare comepitedid ke

li sted 2 I t d indicat t
was. tostod ey oy O 38 RhiEn OB febon, A n BB e e ooty 'Cag}x%é‘a'y To

eval uat e i nhﬂ)bi!t thedimgd stepeof mFSeertcegma sti9T prodicliflg PFRpSs %Weﬂ%ﬁ%e@tlhg‘)
ic res

conponent cqupl ed,standar.d pharmacol ogi cal test procedure) neas
phosphor 31 at'T15h3de I%aﬁp?%%‘ﬁi’wrté’b‘mqﬁ% ¢ giecthe cprpewndsrpprogenicdt ey Bemugace in
t he WO 0014§8740 -60 PCT/ US991 ZZ056 2 8 MAIt 2~3 subsvate in the presence
and absence of a putative inhibitor) was used. Reconbi nant human MEK 1
(MAPKK) was first used to activate reconbi nant hunan ERK2 ( MAPK) and the
activated MAPK (ERK) was i ncubat Wéﬁﬁ%yestrate (MBP peptide or MYC
peptide) in the presence of ATP, adi ol abel ed "P ATP. The S
phosphoryl at ed pepti de was captured on a P 81 phosphocel lulose filter
(paper filter or enbedded in mcrotiter plate) washed and counted by
scintillation nethods. The pept,i bsvates used in the assay are MBP,
pepti de substHate(GRRRPIPEERRH -cﬂdﬁﬁﬁt' éﬂh.aELc S&% Lrate te
(KKFELLPTPPLSPSRRS TFA. The T etHyBi/@iHsBNZY MES S SR s asT
fusion proteins of M¥man ERK 2 OMARNd human MEK 1. | nhi bi36or sanpl es were
prepared as 10X stocks in 10% DMSO and an appropriate aliquot wgs used to

deliver eithey ¥HF wamMgerfOr a single point screeni o dese /Lo , 10) 1,
and 0.1 uM flﬁai—e&ﬁee»vat-mm(d-g)'z-@-d-qg ;f? speasescur Ve, 'Fi nal O
concenvat i ons2v&@£ | ess than or equal 7

The r@ptmg@m \,}(qg
follows in 50 mM Tris kinase buffer) ﬂH 7.4 in a 15 reaction une of 50

ul. The appropriate volunme of kinase buffer and inhibitor s% 6 Was added
to the tube. Appropriate dilution of eléyrre was del i v&iedZf Ve 2 5 ug

r econbi nant MQXBKSQ@:,% .)o.pE(Cw hi bi t or i e N th MAPK
(Erk) for 30 nin at é: 2conbi né@t Mk ( MAPK 0. Ebjg) or
fully activated Mek (0. 0591un|ts) \ws added t ﬁ/he k and

i ncubated for 30 mn 20 at 83»0 C. Theo’ sOEsotrate artd ganma " P ATP was were
added to give a final- concentration of 0.5- 1 nM I\/BPPR@r 250- 500 uM Myc;
0.2-0.5 uC ganma P 33 ATP/tube; 50 ~M ATP fi nal concentratL r?zmpl es
wer e i ncubat ed-rp't éﬁaﬂgor 30 m nutes and the reactwn B topp% by addi ng
25 p.| of ice %4.80si(A. e.rosg%é

20 ~I of sanple was vansferred Gt %5 phosp oc

or appropriate MIP with enbedded P 81 filter. Fi 1Q 20r MIP were
washed 2 times with a large volume of4d % acetic acid, the 2 times with
water. The filters or MIP were briefly air dried befor&addltlon of
scintillant and sanples were counted in the appropriate scintillation
counter set up for reading "P isotope. Sanples included a positive convol

cecor 30 min,
osejfilter paper

(activated enzynme plus R 7~ (CH2)-X
gcetlc acid/THF water n
1:1 HO—(CRe))—=—C" NN
0 P
Gy N
R4

41



30 substrate); a no enzynme control; a no substrate control; sanples with
di fferent WO 001 18740 -61 PCT/ US99I1 22056 2 8 MAR 2003 concentrations of
putative inhibitor; and sanples with reference inhibitors (other active
conmpounds or non-specific inhibitors such as staurosporine or K252 B). The
raw data was captured as cpm Sanple replicates were averaged and 5 10
corrected fWO®WASKYr ound count. Mean cpm data was tabul ated BGTESER#0hd %
inhibition by a test conpound was cal cul ated as (corrected cp/@ § AR k3
corrected. cpm sanple/control) X 100 = %inhibition. If several
concentrations of inhibitor were tested,. Cso values (the concentration
whi ch gives 50% i nhibition) were determ r?ed graphically fromthe dose
response curve for % inhibition or by an appropriate conputer program The
results obtained for representative conpounds of this invention are |isted

in TABLE 2 where -ﬁ@é}@ir i %%‘(g » this
is an indicati onq0 tog?ﬁg;a/fctgﬁﬁoun °§/ata§° évmaﬁﬂggégg%n%ﬁrogﬁl t han (ljﬁr:gmta&r#%?qTABLE
2 15 20 25 3heteiiRy| GooR40RKIRGS &, i ZysgrandBoaraias definedaboveg J'Re celptlogen( KDR) ,
Epithelial Cell Kinase (Eck), and Mtogen Activated Protein Kinase

( Mek- Erk) Veam eldpring joremine EpkiodingBor o) taslyas Qrplesylpiw grpiy. Aigazment-of 42
72>41. 724> 1009674342. > 1 75> 4 >40. > 100967.742. 162>

10010575521 MAgoR)ALYE 1tn, frhaem /A 1o, MR ARoRE by henehiod vl

| nhi bi tion aimésphereiof @8 tarbsmuioRid@SulMishes itRcatoxGRt heildobRimidAnEs) Theyeor
cell lines were plated in 96-well plates ¥250 p,llwell, 1-6 x 104 35

cel I's/m) i GaIRMEN congatiedraai Minedcamtydriden of Soprmsl dfeusing Roteasnt Swehings.
Twenty four, i five l-Qg
concent at1 Se0HbEHBEbBmRlsh fneh Saive DR UL Carat e G PEE R E s o2

pot ent conpousesich Af Nemedlhorphslisg Pl entydritestanahepbel oskd, toqetpase wRr e
fixed with trichloroacetic acid, and WO 00/18740 -62 PCITNS99| ZZ056 2 8
MAR 2~31Qt acp@goyRds pf Shisripyensi@Rmasky the ragqtiop Mmen@aW%%3'€V@‘@HP@PB&Q§et ic
acid, bound : : hld i Trd Galp density
was determ r?gﬁﬁ%%b%gap atlgqéﬁgjé%dyﬁgﬁdz?é%gg%ﬁ(?fo‘gss‘bg?%tl %@g@?gﬁ?%ﬁ

opti cal denac¢omplished oging sodimal hytdoide lve otherimen-nufleoptit Hasenintanecinewe |sblventCs

(concentrations causjn 0% i nhibjtio cell growth) were determined from
Uhe growt h SHR 81 ESHBRYIOBHER oF ALR-BtetptosBam e TooPaE Ah§ COBAOTHS R U s by
Philip Skehagyedtion #presbnlidlby 472NE sohBThses, B alddHr ot Llist18 can b&3Me mEhese
data are shown below i n TABLE 3 I nformati on about sone of the cell |ines

used i nlfheselversof heocesdtionsThe reactionadfl @6 fwithmanhamineeef Lish ArygisesTihes ue

Collection: Cell Ljin and bri donas 994 .Ref erenc ide.. 8th Edition.
Tobl o5 55 sttppundsihiinid M rien iRl by 8 S S DRE o L ffuinE i adbfe
Nunber (1 Cs@oR@htTduchaas! © J)fﬁ?&ﬁmﬁmaﬁm%gﬁoﬁﬁ&nide, or using potassium or

| 38527.617.98a. 911. 74750. 20. 50. 10. 04743. 90. 60. 91. 0723. 50. 40. 90. 8770. 10. 10.0

30. 02790. 30.cesunseripnzgan aseione Ibe temperaws Feduraipnsy thebaating gl depepd 730. 2

320, 1812, 670, 35092, 011,080, AP 15 818 AARHer ihoihed 18 chAGuibly 32992

3.322.510. 283
20  when s is greater than 1.



In Vivo Inhibition of the G owmh of Human Epi dernoid Tunors (A431) 30
BALB/c nu/nu female mce (Charles River) WImngton) MA) were used in the
in vivo standard pharmacol ogi cal test procedures. Human epi der noid
carcinoma cells A-431 (Anerican Type Culture Collection, Rockville)

Maryl and # CRL-155) were grown in vitro as described above. A unit of 5 X
106 cells wewedongmot ed SC WO 00l 18740 -63 PCTNS99177056 2 ? ~"%3§@i nt o.
m ce. Wien tunors attained a mass of between 100 and 150 ng, fZ Gere
random zed into treatnment groups (day zero). Mce were treated 2 B MR B3
once a day either on days 1, 5, and 9 or on days 1 through 10 post stagi ng
W th doses of either 80, 4U or 20, or Z 34w/ kgl dose of the conpound to be
evaluated in 0.2%Klucel. 5 Control animals received no drug. Tunmor mass
was determ ned every 7 days [(length X w dt h2)/2] for 28 days post staging.
Rel ative tunmor growth (Mean tunor mass on_day 7, 14) 21, and 28 divided by
the nmean tunor mass on day zero) is det er fi EEGY each treatnment group.
The %I/ C (Tunor/Control) is determ ned by dividing the relative tunor
grow h of the treated group by the relative tunor growmh of the placebo Z O
group and mul tiplying by,100, égﬁp_HnHTﬁgﬂ@elnsqdered to_be active if the
%/ Cis found to be signifi e ?s%( Tess b 10096 1%R %TF{O of the
conmpound of Exanple 92 to inhi bi*t the grovvth of hunmam3epi dernord tunors
(A431) in vivo denonstrated | ow in TABLE 4 bel ow. TABLE 4 a_p ILn Vivo

I nhi bition of the G owt hg/ 6.4%§man Epi der nmoi d qu_rmrs ( AR 2R e by the
Conmpound of Exanple 92 abc dbel dbc—(dtna)z)gl-a-asd-g; r eatzite erdo ~eDay 7%

TI CDay 14~Yo TI CDay 2090}]}‘@%@/ 28% TI CSr f 0. 599 Met hock oTV\aen 80 5.51
10 43 12.36 14.18 10| 10Exasthii@oridiided0 P®4. 4%%7%1 5RE5* 7 1 *6.22445] 5Exam
le 92 (10 PO) 3.947210.4110014. 7611922. 511 5951 5 a3 corrpﬁund adm ni stered on
days 1 through 10 PO b) Relative Tunmor G owh = b"e~aTunor Mason Dav 7.

14. 21. 28 25 Mean Tunor [Mass..on Day 0 c) lo TI C = Reh@t ipvEHDor Crowt h of
Treated GTOLD Rel ative Tu.n:nﬁ &thh .of cféﬁgge 1 0 @\ Statistical
Anal ysis (Student's T-test) of Log I!Qelg T"rmF G | pdi cat es
statistically (p < 0.01 ) significant reduction P Tumor Growt h of
Treated Goup conpared to the Placebo 30 Cgatrol. €) # of Survivorsl#
of Treated on Day +28 post tunor staggrog. WO 001 18740 -{64 PCTNS99l 12056 ~
a ~~ ~ou3 As indicated by the results p s?ﬁ?%d"ef%e TABLE [4RryNRe conpound of
Exanple 92 is an effective inhibitor t wseyTHEr ot h in i vo when gi ven
orally at 40 ng/Kg. The ability of the conpound of Exanplje 89 to inhibit
the grom h of human 5

~(CHg)yX
. Ry 2 c:)n LRy 77X
R'O—(C(Rg)>2)s ﬁ' S (R)2N—(C(Rg)p)s—== P,N ACN
O —z 0' P
G; N G, N
Rq Re
47 48

Using methods similar to that summarized above, 45b can be converted to 47b or
5 48b.



epidernmoid tunors (A431) in vivo denonstrated below in TABLE 5 bel ow. TABLE
510 In Vivo Inhibition of the G owh of Human Epidernoid Tunors (A431) in
M ce by the Conpound of Exanple 89 abc. dbc. dbc. dbc. daDrug Treatnment m Ik
 doseDay 7% T! CDay 14% Tl CDay 21% Tl CDay 28% Tl CS~f 0. 5% Met hocel 0. 4% Tween
804. 1810. 4415. 0828. 2391 10Exam | e 89 (40 P0O. 4911"0.586"3.1121*7.2026*515_
Exanpl e 89 MOo&QY740 2. 09~50*~_ 3. 37 ~32*5. 7638*7. 2426* 41 5 a)pCmussonnesé -
adm ni stered on days 1 through 10 PO. b) Relative Tunor G owt h 28j MAR2Mm}
Tumor Mass on Day 7. 14. 21. 28 15 Mean Tunor Mass on Day 0 c) % T/C =

Rel ative Tunor Gowth of Treated Group Rel ative Tt>anor Growth of Placebo
Goup X 100 d) Statistical Analysis (St‘l}éént' s T-test) of Log Relative
Tumor Gowm h. * Indicates statistically (p < 0.01 ) significant reduction
in Relative Tunor Gowth of Treated G ouprgopdt®l™ o the Placebo 20
Control. e) SIT = # of Survivorsl# of gJreated omcNday +28 post tunor

staging. As indicated by the results pre edYin JABLE 5, the conpound of
Exanple 89 is an effective inhibitor %p ADYArowt h in vivo when given
orally at 40 ng/Kg 25 and 10 ng/Kg . aseg, on the results obtained for
representative conpounds of this invention, the conpounds of this invention
are antineoplastic agents which are useful infreating, inhibiting the
growt h of) or eradicating neoplasns. I/h parti Cl:l]‘ ar, the conmpounds of 30
this invention are useful in treating',' inhibiting the growth of) or

eradi cati ng neopl asns that express BG-R such as tphose of the breast)

ki dney, bl adder) nouth) |arynx, esophagus, stomach, colon, ovary) or |ung.
In addition, the conpounds of this invention are useful in treating,
inhibiting the growh of, or eradi g@inr)l(g neopl asns of WO 00l 1874% -6;
PCTNS99I 12056 21 M-~ 2003 t heRbr 48t 2"Rat express the recept opn pEoCEPH
produced by the erbB2 (HelG2) =« N Based on the resul&s_ok edh t he
conpounds of this invention ja $0 useful in the treat man pchysti C
Ki dney di se&e—(cRrsELhie—==erpouny t hi s i NReM+@I(Rg ptil afetdnfieat or
may be conbined with one & mmje pharnaceutically acceptabl e Rgarriers for
adm ni stration. For exanple, solvents, diluents and the |ike, and may be
adm nistered orally in4gmch fornms as tablets, capsules, dispeus ble
powder s, granul es) or suspensions containing) for exanple) from about 0.05
to 5% of suspendi ng agent, syrups containing) for 10 exanple, from about 1
U to 50% of ojmedagar icChdidl t Signi i P paRTy to
50% et hanol ) and thwck%%ﬂo({tﬁ%%nﬁgr g‘:ﬁ%fn{dﬁg tnﬁe fo{rdran)p(r) ste???tegf 68

i nj ect abl e sempeunsly ofrthisuispenivnoare poepasgdanshawmohelawoint Flowskeet 8 wheérein

al _ : : a ’ thiow i
usperc: 89 J K. Klon 2 o5 SRR oSG SORETR R Rk BB At kone
] E}?;ﬁﬁ' 235/0 ggbﬁg itztgaﬁgsafme Bstbist4Y, 5BE0LCH Edrfe hydPolFRELwHR Yaaby stfitaW®aAub o Ut

hydroxide to give the respective carboxylic acid 50, 54, or 58. These acid can be

converted to the respective carboxylic acid chlorides 51 or 56 by using oxalyl
chloride and catalytic N,N-dimethylformamide in an inert solvent or respective mixed
10  anhydrides 55 or 59 by using isobutyl chloroformate and an organic base such as N-
methylmorpholine. The leaving group in compounds represented by Formula 52 can
be displaced by the amines of List A or the alcohols of List B by using procedures
previously described to give the intermediates 57 and 53, respectively. These
carboxylic acid chlorides 51 and 56 and these anhydrides 55 and 59 can be used to
15  prepare some of the compounds of this invention by using the methods outlined

herein above in the Flowsheets.



The effective dosage of active ingredient enployed may vary dependi ng on
the particul ar conpound enpl oyed, the nbde of adm nistration and the
severity of the condition being treated. However, in general, satisfactory
results are obtained when the conpounds of the invention are adm nistered
at a daily dosage of fromabout 0.5 20 to about 10U0 ng/ kg of body weight,
optionally QWfﬁxﬁllis‘ihodi vi ded doses two to four tines a day, or in sustained
rel ease form e total daily dosage is projected to be from HE3IRS922e56 -
1000 ng) preferably fromabout 2 to 500 ng. Dosage fornms suitablZhfMs 2003
internal use conprise fromabout 0.5 to 1000 ng of the active conpound in
intimate adm xture with a solid or Iiqui 6Qhar maceuti cal |y acceptabl e
carrier. This 25 dosage regi men may be adjusted to provide the opti nal

t her apeuti c response. For exarrplﬁ_,ovisz_' 5? di vi ded doses nmay be

adm ni stered daily or, the dose nay \ég portionally reduced as indicated
by the exigencies of het B8r apeut iBa(@puati on. The ®gnpougdls of this

i nventi on may,be  NTSY ered orEI‘EX—H‘FVMI as by in venous,

i ntratnuscul a‘#, S)gq"’@ﬁocu aneous rolfthaeel KB i dJ ot Fi@)ﬁngl ude starch, 30

| act ose, dical ci um#hosphate) m crocrystalline cellul gge) sucrose and
kaolin) while liquid carriers include sterile water) polyethylene glycols,
non-ioni ¢ surf aédQtks and WO 00l 18R40 €B8BCPCT/ US99l 22056 2 d | ~u~t 2uo03
edible oils SWH) peanut and ﬁe{ams oils, as are appropriate to the
nature of the” @&k Fdr edi eliT(Eh&Bhe Rarticul ar form of adm nistration
desired. Adjuvants customarily enploygg in the preparation of

pharmaceuti cal conpositions may be advant ageously included, such as

flavoring agents) cokori ng agents) preserving agents) 5_and_ antioxidants,
for exanple) vitanin s&%rbic acRPH BHT and BHA. The"pr of &% 'ed

phar maceuti caj._c Tigns from S oi Ntg 0 3 \preparation and
admi ni strati an a¢e i d tonpositi Bﬁ%‘?“- f)"zif"p? cul ar %/(e?ggfset st3and hard filled
or liquid-filled capsal es. Oral admawiTakrati on of the cof¥pounds is
preferred. In sone cases it nmay be desirable to admg niTs',:.tﬁer t he conpounds
directly to t airways in the fprm an rsgms@. e conpounds of this
i nvention my% adni ni st ered Rp_ drzégral ﬁ or “cntN-ApRITIRMES| | y.

Sol uti ons or sw&REASH ons OR tdes ti conpoungs—as—a—ree—base or

phar macol ogi cal | y a%?:ept abl e é'su:ftl t%@?n \tﬁ pr epa?’deC¢'h, Ghafle OMEUs Bbl y i xed
wth a surfactant such as hydroxy-p 6py| cel lul ose. Dispersions can al so be
prepared in 15 glycerol, |4 gui dypol yethylene glycols and m xtures thereof
in oils. Under ordinaryrcondi td:\on 0 of storage and nge)c bhese preparation
contain a preservative t)5Qreveft the growth of m'gme_ rgani sms. The

phar maceut i cal Rf'ét€ et alfize for iofectal e eERyicl ke sterile aqueous
solutions or dispersions gnd sterile powders for the extenporaneous
preparation of 20 sterile injectable solutions or 8 spersions. In all

cases, the form nust b& stead e aanR. gt be fluid to tRe extgnt that easy
syringability exists. I}Xx=ust bP..S.Lﬁ.%EEJﬁder t he condi }=gns of manufacture
and storage and*Ti€t 6Bk prReserved against thd RedntadigBEt i gy acti on of

m croorgani sms such ag,bacteria and fungi. 'The cargier can be a solvent or
di spersi on nmedi um contai ni ng) for exanple) water, ethanol, polyol 25 (e.g.,
gl ycerol, propylene glycol and |iquid polyethylene glygbl), suitable

m xt ures thereof, Bafthyeget abl e oils. Ry tthgHtreal qu cancer, the

conpounds of tHhs—TTIvemt™on can be = —_——
ethanol, H,0 ( RoN—( C (R) R3 THF,
N-methyimorpholine
58
R3 o\\ fo\ ,O B

—( %%

(RIN—(CB)s Rg
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adm nistered in conbination with other antitunor substances or with

radi ati on therapy. These other substances or radiation treatnents can be
given at the same or al 30 different times as the conpounds of this

i nvention. These conbined therapies may effect synergy and result in

i nproved efficacy. For exanple, the conpounds of this WO 001 18740 -67
PCTNS99/ 2205004088740 Al ~ 2003 invention can be used in conbi negw08H9nbése -
mtotic inhibitors such as taxol or vinblastine, alkylating aggm siAmup® as
cisplatin or cycl ophosanide) antinetabolites such as S-fluorouracil or.
hydr oxyurea, DNA intercal ators such as adrianycin or bleonycin, '

t opoi sonerase i nhibitors such as etoposige-or canptothecin, 5

ant i angi ogeni ¢ agents such as angi ostatin, and antiestrogens such as

Lhi's i nvent i on | acen REIRGRIETER & G SRR, B FIS SR GV

4- oxo- aui nol pas&ibB- mapﬂnpmetmelalal@gnuxtmrbexyiic 3ﬂd2chj;or(c245ana dniderf given

3-nmet hoxy anjline and 4 2 of ethyl (et ho rret | ene
cyanoacet at g’e\,\%‘%"h 1t gawlli‘eﬁe‘gﬂéﬁ i@’s@ngg)%%r € 8H PLrYius (SieleE U‘drﬁahut es.
To the resulting oil was added 1200 ml of Dowt herm The sol ut| on was
refluxed with stirring under nitrogen for 22 hours. The m xture was 15
cooled to room teRrperatu and sDIR{g was col | ected and washed with hexanes.
The solid was recr))st@l ldrzdOFE@m acetic acid to give 17 g of

1, 4-di hydy o- 7- met hgxy- 4 ogp- qui Mdl i ne-3-carbonitrile: nass spectrum

(el ectrospray) me): MtH 200.9. Exanple 2 20

1. 4-Di h, ~rdro-7-met hoxy-6-nitro-4-oxo0-quinoline-3-carbonitrile To a
suspensi on mol ) of 1, 4-di hydro-7-nmet hoxy- 4- oxo- qui nol i ne-3
carbonltrllequAi%g %ﬁ?ca? trifl uroacetlc anhydride was added 6 g (74.9
nmmol ) of amoniumnitrate over a period of 3 hours. The m xture was stirred
an additional two h&%? Excess anhydride was renoved at reduced pressure
at 45C. The resi die "®8/aas STOR edhi t1'500 nl of water. The solid was

col l ectegy and washed with water. The solid was dissolved in 100U m of
boiling acetic acid and the solution was treated with decol ori zi ng
charcoal . Thwhereint tr B(Rgsis fdetiver fromahel amdes ef Lisadg 0—ioR' cary detived fodbm IR M .
Cool i ng gave a solid which was coll ected giving

1, 4- di hydr o- #CeholsRhdssteB nand bHiva lpaying srav asqécfgwéawmosm iByemaking usg efun
sol i d: mass Orcga}B;?xgE% fic ©£4§ 0 maﬂﬁés 3hdMaBhy drMEE' o fguo\)éﬁgo%el%é&oa?s

Exanpl e 3 4 hoxv -vitro -qui no I ne- ar
PCTNS991~205€6ingmdriZedlih tIR08RvA 1mmmmetsfarﬁ 3% gursﬂﬁg thendardi)s dekcribed in the

1, 4-di hyl%r o exampaer; yenGbeY(;ut/ rncx)an%' c?tx Lge ggrlnggllmds of this invention can be prepared.



3-carbonitrile and 9 g (43.2 mmol ) of phosphorous pentachl ori de was heat ed
at 5 165C fogyd Wios The m xture was diluted with hexanes and the solid
was col | ect ed. e solid was dissolved in 700 m ethyl acetat eecmdsosashsgd-
with cold dilute sodi um hydroxi de solution. The sol ution was dri gdgﬂg%
magnesi um sul fate and filtered through a pad of silica gel giving 5. @%f
4-chl oro- 7- net hoxy- 6-vi tro-qui noline-3carhonitrile as a tan solid. 10
Exanple 4 4-f (3-Bronoyhenvl|am nol - 7- metttoxy-6-vitro

-gui noline-3-carbonitrile A solution of i 2£ (19.7 mmol ) of

4-chl or o- 7- met hoxy-6-vitro-quinoline-3 c Wdnitrile and 3.7 g (21.7 mmol)
of 3-brono aniline in 130 mM of nethoxyethanol 15 was refluxed under
nitrogen for 4 hours. The reaction m xture was poured into dilute sodium
bi carbonat e sol #t(CéRe)2)Sol i @ was omldrghed apgd washed with water and dried

in air. The solid was mat ogr aphed onysil1cg gel elyti Y with
chloroformethyl acetaRe R,l. Sol vent S r &d frogpr Repsaftct i ons
giving 1.2 g of Ry G 3

4-[ ( 3br onophenyl )aFEﬁ nol.- 7- met hoxy- 6-vi tr o- qui nol i ne- 3- catRbonﬁt rile as a
yel l ow solid: 20 pectrum (el ectro®erayg; me): MH 3RQ.0R, 402. 0.
Exanpl e 5 6- Am no- 4-f g br omophenyl | am 7- et hoxv — Rs

- qui nol i ne- 3- car bont t fRed2)acAm xt uPrdC%).2. 05 51 mol) Rf )=

4-[ (3- bronmophenyl ) am no] - 7- met hoxy-6-nitro g nol i neAemoni grile, 1.37

g (25.7 mmol) of aémo fumchloride) and 0.86 g (15.4 mmol) of powdered iron
was stirred at ref 3uxr2¢(%6)z)é"\ﬂ wat er 'gnd 86 m net hanol Ror @ hours. The

m xture was dil utWthyl acet at @=and tRe hot mi xtur s fq,l tered.
The organic | ayer s /separ ated fromfshe FKktrate AnTirg) ed magnesi um
sul fate. The sol vent Bas Fenoved afidC®osresRdue was chronmarqgraphed on
silica gel eluting 30 with m xtures of chloroformand ethyl acetate.
Product fracti oAgCimg),g cordi ned toR3 W, 00118740 -69 ,gCTIiSQQrZZOSG 2 d MA't
2003 give 1.3 g of —_ Rs

6- ami no- 4- [ ( 3- br orophghy| )esj no]-Yﬁ{}g_x‘ggw i ne-Z-cachoRtrile as a
yel l ow solid: mass spectrgim (gl ectrdsprayy nmie): MH 3691, \371.1. Exanple
6 5 2-C-rano-3-14-nitrophenvl am nol acr¥ i Aci d Et h~t | E§:t efCBNAr 0ani | i ne
(60.0g) 0.435mL) and ethyl (ei hoxynet hyl ene) cyanoacetate (73.5g) 0.435ml)
were m xed ne kGally Ln a flask. Thg.m . ure was at at 100C for 0.5h
after it had Crrielﬁuéég d ir:eiizs lidified. Aa_)ﬁsg dorti onh%_e'?%eRcrude pr oduct
was recrystallized f%ﬁ Lyt hyl f or mangde Ive 44. 20 Of= el low crystals:
nmp 227 10 228.5C. EX e 1.4-Dih i ol e-6-N tr gf4-
-3-carbonitrile A slurry of Rg5. 0g (ég.bgﬁm)‘%l ) cﬁ; K ClRone-a

2-cyano- 3- (4-nitrophenyl am no)acrylic acid ethyl 15 ester in 1.0L of

Dowt herm A was heated at 260C under N2 for 12.5h. The cool ed reacti on was
poured into 1.5L of RgxaRge. The prodggt ohl ected, shed wg h hexane
and hot et hanol and dﬁ' dgi g vacuo. T _Y@( sébt ai n&ﬁce@?)? br own
solid. An analAdc(Rgl)./sa was obt aghed recrystallizatifn fr

di et hyl f or mam de/ et hang] : BSS spect furg/(ehectrospray, m&); 216. 20
Exanpl e 8 4-Chl oro-6-vitro-c~uinoline-3-CarbBnitrile A mixtu Falste 31. 39
(0.2147ml) of 6-vitro-4-oxo-1, 4-di hydro-quinoline-3-carbonitrile and | 6UnL
of phosphor ous X chloridﬁ was refluxed for 5.5h. The phosphorous 25

oxychl ori de was r‘%’fﬂf‘\?@@sP this, ysntigrdreprasented byl Fermalas B2453a%n VéQFrepar&y and

neutral i zeds whdwh HOF] ' t he,product was collected, washed with
water and dried in vgﬁggﬁﬁ%%gi’eag\;%gofg@;h%éﬁ%é@% Jom, aacths aud ad;
sol i d: Prasdefippdcitovs T RALHES BF P cdfb&ylicMd Eildrides 60 and the 6-amino-3-

c N . . . .
yanoquinolines 61 using an organic base in an inert solvent gives the compounds of

this invention represented by Formula 62. The reaction of 62 with an alcohol of List

B is accomplished using sodium hydride or other non-nucleophic base such as

potassium or cesium carbonate in an inert solvent such as tetrahydrofuran, acetone. or

10 N,N-dimethylformamide to give the compounds of this invention represented by 63.



WO 00/ 18740 - 70 Exanple 9 4-f (3-Bronophe~rl)am no
-6-vitro-quinoline-3-carbonitrile PCTNS99l 22056 2 i wut 2c3 A m xture of
17.0g9 (73.1 mmol) of 4-chloro-6-vitro-quinoline-3-carbonitrile and 15.1 g
(87. 7mm1) of 3-brompaniline in 425nmL of ethanol was refluxed for 5h. 5
Sat ur at ed sodi um bi carbonate was added and then all volatile material was
removed in vewowo/187he residue was slurried with hexane and t heRCHP8¥WRHS6WaS
col | ected and washed wi th hexane. The crude product was washed \?A‘t Wr
and dried in vacuo(600C). There was obtai ned 22.5g of yellow sofi'd.

anal ytical sanple was obtained by recr ys%gl lization fromethyl acetate; np
258-2590C. 10 Exanple 10 6- Am no-4-f "o

(3-bronmophenvl | am nol - qui nol i ne-3-carbonitrile A m xture of 4.00g (

10. 8mmol ) of Indsome3cdseninthp redephio) afiiliiss] B Gcani alsco bejthensdlvens -3 therbastioni The and

12.2 54.2 1) of Cl 2 di hydrate Jj. 60nL. of ,eth | 9 refl d
undeg §\|2 fo%@@%%&? eyt 8'8%%{5}393 llz'gbé) ?(? &’av%v@g &Oﬁﬁ’ﬁﬂnﬁaﬁ rb‘?"@&ﬁé‘gnat e
ver e added %ﬁrewﬁedﬁast W ¥agcchidplisitd t9" héklingEXs rffptihga ¥Wibdht Cmcﬁlr%or m

treatment with Darco, "drying (nmagnesium $Sulfat€) and solvent renoval gave
3.9g of brovmtrahydsofuran: ords N-dipethylionmamidec tThosiompyraturt ednd dirkli@BOf RO

Ex | 4-f .13.4-Di b h | 1 nol - 6-)Mj tro-quinoline-3- itrile A
mxtaro OF ShOIHBE (S GRAED B T cheRg a0 o0 4 JORERBRrHH. STES, HhTHERE o and
8. 00g (31. 9nﬁﬁﬁbraﬁfres3nfh?'%é3fé§ﬁﬁéd‘iv¢ﬂeﬂes isNgrk@@thaal 1. ehhamionay lﬁé?ﬁ% thied

under N2 for 5h. Saturafed sodi um bi carbonate was added and vol atile
mat eri al wasmebadyvidg cantioxyle agidwhiridesand snigied pehydvideshlisied imbist €oFarebt ed,

washed with h a el i The .insoluble material was
repeatedly egfg?gtgsrecag'%iLF‘%S%?%%%ﬁg'épﬁﬁdsé)?qugfné’e'&hod"the sol ution was then
filtered through silica gel. The solvent was renoved to give 3.80g of green
solid: mass spectrum (el ectrospray, gl q&: %H 449, WO 00/18740

PCTNS99I 72056 2 ~ wat 203 -71 Exanpl®HEET Ani no- 4- f

(3. 4-di bromo~henyl ) am nol - gui nol i ne-3-carbonitrile A m xture of 4.90g ( |

U 9mol) of 4-[ (3, 4-di bronmophenyl)am no]-6-nitro-quinoline3-carbonitrile
and 12.4g (54. 7mmol ) of Snd 2 dehydrate in 200nl of ethanol was 5 refl uxed
under N2 for 1.5h. After cooling to 250®; t helCHRefti on was diluted with ice
water, neutralized w thRsodcom bi cayl andeRtirred for 2h. This

sol ution was then extrac wi th.chlor r eathbitdisprrépyBayiamine

dri ed( magnesi um dutfGiRe)s anBs evapor 4,el L€ dryingiei n vacuo(400C), there
was obtai ned 1.25g of brown solid: nass pesc_itrum (el ectrospray) me): MH
417, 419, 421. 10 Exanpl & 13 6-Nitro-4-f
(3-trifluorometh~rl phenyl)am nol -aui nol i ne-3-carl?8n'>%{i le A mxture of

10. 6g (45. 7mol) of 4-chl oro-6-nitrofgui nol Rne- "onitrile and 8.82¢g
(54. 8mmo1) of 3-(trifl uorofiet®@ReRANi LNDEN] 7lcrof et hanol was refl uxed
15 under N2 for 5h. The reaction dnl ut i et hanol, neutralized with
satd sodi um bi carbonate and evapora 3ed9c; e egidue was slurried with
hexane, collected, washed with hexane an gter and dried in vacuo(600C) to

gi ve 10.9g of yellow solid. 2.00g sanpkx was recrystallized from et hanol
to give 1.20g of bright yell gquw2coB,iadetorep 260- 261 oC.
§ or
ROH NaH, THF (R')2NH
o Rs R z~(CHhnX Rs Ry z-(CH2mX
(c s)z)s\’)\n/n NN (R')zN—(C(Rs)z)S\')\TerCN
Ry O Z
Gy N Ry © Z
R G; N
4 Ra
64

10 63



20 Exanple 14 6-

Am no-4-f(3-trif7uoronet hv~henvl)am nol - aui noli ne-3-carbonitrile A slurry
of 6.00g(16.8mp1l) of

6-nitro-4-((3-trifluoronethyl phenyl)am no] qui noline-3-carbonitrile and
18.9g (83.3mv1l) of SnCl 2 dehydrate in 240 nL of 25 ethanol was refluxed
under N2 fowdodngr4f ter cooling to 250C, the reaction was dil SW/ztz& ice
wat er) neutralized with sodi um bi carbonate and stirred for 2h. r&éuct
was extracted with chloroform treated with Darco, dried(magne% uﬁf‘@g at e)
and evaporated. The residue was filtered through silica gel (I 0~ o nethanol
in chloroform) WO 00/ 18740 -72 PCT/ U493l 22056 2 8 MAR 2003 evapor at ed
and dried in vacuo(400C) to give 4.87g of brown solid: mass spectrum

(el ectrospray) me): MH 329. Exanple 15 5 4-Brono-but-2-enoic acid

f 4-1 3- br ono- phenyl am no) - 3- cvano- qui nol i n-6-y11-am de. A solution of 1.65
grans (0. 01BHpplying the-Betbads suomarized ahoive, 61B zan Be acuvertdd 16\EB3b GAGNG4HLSOC.
52, 3167 19 i ..of .di chl oromet hane was treated with 1.74 m (0.02
nol es) of o‘i’g?"} ﬂ(‘:%ﬁg?lla%e(s@nd 1 drop of NN N dinethylformam de. After an
hour the solvents were renoved on the rotary evaporator. The 4-brono
crotonyl_ 10 chloride was taken up in 25 m of tetrahydrofuran, and 3.39

gr ans of 6- A no- 4- (3 brono- phenyl am no) - qui nol i ne-3-carbonitrile in 25 m
of tetrahydrofuran was added dropw se. Thi S_Was) ol owed by the dropw se
addition of 1.92 m (0.011 nol es) of di ropyfet hyl am ne. After the
addition of 25 m- of water and 50 ri#1

pf e Chcetate) the | ayers were
separated. The organic |ayer was dri w@

_pnhydrous 15 sodium sul fate,

and taken to a solid in vacc~o. Thi“sdOF1 dNWas di gested for an hour with
refluxing ethyl acetate then filtered frRoomgfhe ethyl acetate while still
hot. Thus was obtai ned 3.31 grans (68% of 4-brono-but-2-enoic acid
[ 4- (3-bronmo phenyl am no) - 3- cyano- qui nol i n- 6-yl J-am de. 20 Exanple 16
2- Cyano- 3-(2-nethyl -4-nitrophen | ~rylic Acid Ethyl Ester A m xture of
2-methyl -4-nitroaniline (38.U g) 250 nmol ), et rl)(é,_,zggg hoxynet hyl ene)
cyanoacetate (50.8 g, 300 mmol ), and 200 ml?1 off tol‘Ulene was refluxed for 24
h, cooled. diluted with 1:1 et her-hexafies i+&Nered. The resulting white
solid was 25 washed wi th hexane-et Rer and djto give 63.9 g, np
| 80-210C. Exanpl e 17 1. 4-DiGReelocyuiqolnHTe-§- m&hyl - 6-nitro-3-carbonitrile A
stirred mxture of 64 g (230 mol R4
2- cyano- 3- ( 2- net hyl - 4- ni t r ophenyl ac?,yl‘izé 30.acid ethyl ester and 1.5 L of
Dowt herm A was heated at 260C for 12 h, cool éd, WO 00/ 18740 -73
PCT/ US991 12056 2 8 ~ 2~ diluted w yh hexane, éqd filtered. The grey solid
t hus obt ai ned was washed with hexane and dried to give 51.5 g) np 295-305C.
Exanpl e 18 5 4-Chl oro-8-net hyl -6-vitro-quinoline-3-carbonitrile A stirred
m xture of 1, 4-di hydroqui nol i it - 6-vitro-3-carbonitrile {47 g) 200
mol ) and 200 m of phosphorols ychl ori de was refl uxed forR14 by (GHR-X

a

N

phosphor ous oxychl ori de 5

vacuo, and the reéi du S scl';s’\{)rred
W t h methylﬁgclorid at reat ed vvithasluriof ' di um
car bonat e. e (qpe NeNHaygr Was separ(@;zﬁ_d_(@@ci)z)\/\/as d w r. The
sol ution was dried agd § Ry S2lsNA N NH

Ry O Ra

63b 64b



concentrated to a volune of 700 ml . The product was precipitated by the
addi ti on of hexane and cooling to OC. The white solid was filtered off and
dried to give 41.6 g) np 210-212C. Exanple 19 15 4-

f | 3- Br onoghewy borgg7ignol - 8- met hyl - 6-vitro gui nol i ne- 3- car boni trpcl-,%sggégdsgred
m xture of 4-chloro-8-nethyl-6-vitro-quinoline-3-carbonitrile ( ]é@

nmmol ), 3-bronpaniline (12.4 g, 72 mol), pyridine hydrochl oride ( L @93 60
mmol ), and 18U m of ethoxyethanol was refluxed for 1.5 h, cool ed, poured
into a stirred mxture of water and an -a#tount of sodi um carbonate to give a
PH of 8-9. The 20 resulting yellow solid was filtered, washed with water,
gg ) egmg | gest ﬁf)'l renﬂg béﬁchbﬂ%f%&hﬁrﬁ)zbfwiui 8rifogeAtdnidifFndiCroBl M€ KT Qnth P
(3-Br ormphen&sp)comwé@n\nnmm¢®xm higrog@ bondr is-ageonrmishetbb B refRixiintani | € 25

A stirred m xtu of 4- r onophenyl nol - 8- nmet hyl - 6- vi tro- qui nol i ne-3
carboni tri| & %@V%‘t émdzé&%fgf:)co °§‘7‘Ys 2”? g%‘ F?“Qﬂ‘ @/P@ﬂ Fd arasReBYEYdi ne,
40 m of acefhefe MBR¥MPHR] badrs a §Rsillve ChafRk! THE BSuniGSaniGi U and
concentrated at 50C gilrilader vacuu?inﬁs The re’%lxdue wasn sfainrcfge{i \)}S\ASISRE%?I ce{a

chl ori ded andith. apy QtMeiphappacenticallytacaeptahie ahioo uging G anpeoprﬁdnemrmhamgel ayer
was washed S wat er) dried and 30 concentrated. The residue was subjected
to chromat ography on silica gel with 1% W) 00/18740 -74 PCITNS99/ 22056 2 8

MAR 2003 acetic acid in nethylene chloride to give 11.2 g o ag,@n;»,e«
glass, NMR (CDCl,) d 2R294I\I—Racezt'$ﬂ“2)g¥oup) Exanpl e 21 538- offong hyl - 4-f

| 3- bronnphenyP)—(NRaW - B¢ \vickr 0- qui nol i ne- 3- car boni stirred
m xture of J_C(Rsh)s\‘%\'ﬁ N
4--[(3-bronophenyl) - N—ace@ ] 8- et hyl - 6- ni t r offul or'ln-3 carbonitrile

(10.6 g) 25 mmol ), N—br‘brmsu@m ninide (6.68 g, 37.emfl §3b 0.30 g of
di benzoyl peroxide, and 200 m of carbon tetrachl oride was refluxed for 2h)
treated with an additiognal Q.30 g of di benzoyl peroxide, and refluxed an 10
additional 2.5 h, coofed, dlluted wi th nethyl ene chforide,l and stirred with
aqueous sodi um b| sul f\{te. “ THe organic | ayer was sep rat'#d and washed
successively with wate so i um bi carbonate sol uti on;—and |water. The
solution was dried andHéVapdrated to give 15 g of a Tt e oam) NWR (CDCl,)

d 5.19 (dd) Br). 15 Exanple 22 4-f _(CH) X
(3-Br orm~he$j~rl i\qrg nol - 8-di met th amcpgnet hyt=K-vitro-quinolin s 3ZE5T B0 tri
le To a sti eq,Ns.q(t)Z:)jon Tof wdi yamne@—F(ZOM 19" ;

at 0C was added a sol \,)m N

8- br ononet hyl - 4-[ ( 3- br hv cetyl am no] - %‘Rﬂ?)*m'ﬁol ilne- 3 carboni t
rile (11.6 g, 23 Mol ) i gl of THF during 15 m s4d) Ovarmngto
25C the m xture was stirred for 2h. The THF was evaporated off, and the

resi due was refluxed in 230nl of nethanol with 12.7 g (92 rrm)l) of
pot assi um carbong(tn%ﬁf? 1 h. The m xture was cool ed, saturated with CO |,

and concentrat ed r‘@s?%’éﬁé’“ﬂﬁ%%ﬁﬁ HW@%@OF%"FW’W%WW’%M&W% and

wat er e h r i nce
The res?-%ue?{/\%ﬁgﬁbljog%ﬁérgwpﬁl;\@a %gb\rgaﬁ gérlgipl ykdﬁz s’lleldrl1 cag)%greﬁ'% g8 ﬂéf{n%? hyI ene
chl ori de- et hydveadak aicetyi@iib anehbls 65 oahaps Bufled qb MBe Ghaldds, yrﬁééypa\eéssqir' d, np

223- 226C. WO 001 18740 -75 PCTNS99~ 12? MAR 2003 Exanpl e
6- Ami no- 4- f tosylates 66 using a base such as sodium hydride in an inert solvent such as

xture or Peprb A i DR BT P RERATRR 8 kil g T O
qui nol i ne- 3reagethanidw ittrepdrauts Maintdnidg HEichction @idePAVEGIospReré Bf %arbﬁf—?
ng- at o , acetic acid (5.67 m, 99 mml% and 70 nil of nethanol was

ref | uxeld f of10xids then 2ives the vambexdic acidy 6BcFhese. Hetuinge reaied M be &- vvas

vashea w1t BoRseriRauByes, RO h i LA AR E o Bl e chBABl o Rl 1 5

N sodi um hy itventite repfésentedsty Fofrgular B Altémhﬁvémsmex“htemb@ﬂteiQSW\fcirh be
met hyl ene chl oride. The extract was washed with water, dried) and
concent r at eBrePaigd Staskng wathyans alsolgl bk by firss waatingrak wish aghase suchs ps sashurgel

s §L2Z'tru B T RRNOL b W BB B 8 eny o g FEGlpn 92 ©

that has an appropriate leaving group. In a similar manner, the amino alcohols

4



6- Am no-4-f (3-iodoohenvl | am nol - qui noline-3-carbonitrile A m xture of
6.70g (16.1 mmol ) 4-[(3-iodophenyl)am no]-6-vitro-quinoline-3carbonitrile)
300 Ml ethanol, and 18.2 g (8U.5 nmmol) SnCh di hydrate was heated to refl ux
under N,. Renpved heat at 2 hours, added ice water. Added sodi um 20

bi car bonate‘y@{yks.’gw was basi c, form ng a thick yellow m xture. Stirred for
2 '/Z hours. 1358 ed with chioroform stirred organi ¢ port i BETASPH22086 co
and filtered through nagnesium sul fate. Stripped sol vent and dfife MAR r2003
vacuo, giving 3.48g of yellow brown solid: mass spectrum (el ectrospray
me): MrH = 387.0. 25 Exanple 25 4-f

(3-1 odonhenyl | ani nol - 6-yi tro-qui nol i ne-3<carbonitril _e A mixture of 3.10 m
{25.7 rrm)l) ne thangl, and 5.00 g (21.4 mol)

4-chl or o- 6- 5 résggtggrt%h £°@%8%"1ﬁ§2'¥rlﬁcéhmr"h@ut ebytreaquemm Gadeand\2 f or
3 "h hours e a odi.um bi car bonat e.
Stripped 30a@?ﬂne§?§ag%rg?§a egg‘?{?&esg%%qtﬂhc%?h%ﬁgqver 4P thecepmrovnds,ef this h
hexane and tvehéat egresgated Hy itledformailsed solids with water) and dried in
vacuo. Dissolved solids in 400 m WO 00l 18740 -76 PGI/ US99I 21056 ~ 8 MAR
2UU3 ethyl acetate) stirred with Darco, filtered and renoved solvent. Dried
solids in vacuo to give 7.38 g of yellow solid: nass spectrwnge;(ectrospray
me): MrH = 417.0. Exanple 26 S R4 2

6- Am no- 4-f ( 3- hyl phen am no ui nol i ne- 3-ca onltrlle Agged 253 ng 10%
pal | adi um on cg?éﬁiﬂ"t o (@ F?egn) Bshz)frT‘_§R:U'n er gfrnead cat al yst
with 140 mMl ethanol. To this added 2.49 g (8. -nitjro-4

[ (3- et hyl phenyl ) am no] - qui nol i ne-3-carbonitril &an (20.4 mmol)
anhydrous hydrazine. The m xture was heated to refluyg for 2 hours 15

m nutes and filtered hot 10 through celite. Stripped 4ol vent and dried in
vacuo, giving 2.455 g of yellow solid: mass spectrum (el ectrospray nie):
M:H = 275. 2. Exanple 27 6-Nitro-4-f

| 3- met h~nhenyl ) ami nol - qui nol i ne-3-carbonitrile 15 A pa1xt yrelGRInX 00 g (21.5
mol ) 4-chl oro-6-vitro-quinoline-3-carbonitrilea 200 tha 0] ) and 2.75
m (25.7 nmmol) 3-toluidine was heated to refl ux Cool ed and
added a saturated sodi um bi carbonate until pH was | ri pped sol vents
and azeouoped with ethanol. Slurried with hexane and air dried.
Washed with wat(ﬁs)zahd—m(Rg)i)rl-vachRb)z)Bm-%—r(h 'é!t'h hoacet ate, stirred with
Darco 2@ and filtered. Stripped sol vent and dr ed in Vacuo to give 4.82 ¢
of yell ow orange solid: mass specwnm (el ectrospray me): MrH = 305. 2.

Exanpl e 28 6- Am no- 4- ((3-chl orophenyl | am nol ~uinoline-3-carhonitrile 25 A
m xture of 6.30 g (19.4 mmol) 4-[(3-chl orophenyl)am no]-6-vitro-quinoline-3
carbonitrile) 300 nlL ethanol, and 21.9 g (97 mmol) Snd z di hydrate were
heated to reflux under N,. Renoved heat at 2 '/s hours, added ice water and
made basic with sodi um bi carbonate. Stirred for 2 hours and extracted with
chloroform Dried organic layer with sodiumsulfate, filtered, stripped

sol vent and dried residue in 30 vacuo) giving 5.74 g of yell ow brown solid:
mass specwm (el ectrospray nfe): MrH = 295.1, 297.1. WO 00/18740 _77_




Exampl e 29 4-f (3-Chl orophenyl |am nol-6-vitro-quinoline-3-carbonitrile
PCT/ US991 22056 .2 8 MAR 2003 A mixture of 10.0 g (42.9 mmol) )

4-chl oro-6-vitro-quinoline-3-carbonitrile, 260 m ethanol, and 5.4U m
3-chloroaniline was heated to reflux under N,. Renpved heat at 5 4 hours,
cool ed to 25C and _added saturated sodi um bi carbonate until t

basic. Stri m&o%f‘{/ents and azeotroped with ethanol. Sl urr| i 86wnth
hexane, collected solid) and air dried. Washed solids with water

in vacuo. Dissolved in boiling ethyl acetate, stirred with Darco, an_d
filtered. Stripped solvent and dried resjzdue in vacuo, giving 6.5g of

yel l ow solid: mass spectrum (el ectrospray 10 n1e) MrH = 325.0, 327.0.
Exanpl e 30 6- Am no-4-f (3-net hoxypr}_ﬁ_mg qU| nol i ne- 3-carbonitrile 325
ng of 10% pal | adi um on carbon was a 0 a round bottom fl ask under Nz
‘and 15 covered with 16S nml ethanol. Added 3.29 g (10.3 mol)

4-[ ( 3- net hoxyphenyl ) am nolgG Vi t ro-qui nol i ne- 31(§Fa’rPQNaHr| I e and 800p. 1
anhydrous hydrazi ne antPTieft@ed2ixtoreto ref | mx—Ar—t tour-s= filtered
hot through celite, stripped solvent and dried #n Be@lm(c@awrngJZ 876 g of
yel l ow solid: mass spectrum (Qﬂ ectrospray me): MrH =.291.2. 20 Exanple 31
4 | (3-nmet hoxyphenvl | am nol - 6-vi tro-qui nol i ne- 3- carbonffrile A mixture of

5.00 g (21.5 mmol ) 4-chl oro-6-vitro-quinoline-3-carbonjt oOm
ethanol, and 3.0 m (26REOOFRERS d,a-nos-r(d(mg;z)y\»as—.‘:@a-q-em THr, ia g under N-.

25 Removed heat at 4 '/z hours e basic with satar@psd sodi um

bi carbonate. Stripped sol vents and azeatroped with ethanol. Slurried with
hexane and col |l ected crystals. Washed with water) dri@d in vacuo. D ssolved
5.94 g of crude product REO—320(Ry),)00H (TIREL) te, stirred with
Darco) filtered, stripped solvent, and dried in vacuqungiVving about 5 g of
yel | ow or ange soI id: mass spectrum( | ect®®spray me): 30 MrH = 291. 1. WO
00/ 18740 PCT/ US99l 72056 ~~ 8 MAR 2013 78_ Exanple 32 b- Am no-4-f
(3-chloro-4-fl4yog | ) am nol - aui nojl i ne-3-carbonitrile A mxture of 5.360
g ( 15.b mmol) 4-[(3-chtioro-4-fluorophenyl)amn no]-6-nitro

qui nol i ne- 3- car beniretiyl MorpHefingl et hanol ) and 17.67 g (78.2 mmol ) SnCh
dehydrate 5 was heated to reflux undef N,. Renoved heat at 1 '/z hours and
added ice water. Made basic _wi @Ml um bi carbonate. Stirred for 2 hours
extracted with chlorof ofh Added ‘brinke to the separatory funnel to help
separate | ayer2. SN NOLoR i CNayeyr with Darco and dried with sodi um
sulfate. Filtered, str d dried in vacuo, giving 4.460 g of
yel | ow brown sol i d ctrospray mle): 10 MtH = 312.9,

315.0. Exanpl e 33 £
(3-chl oro-4-fl uorophenyRyam nol - 6-vit
of 5.00 g {21.S { -6-vitr
et hanol, and 3.75 %g‘y%’yi' |)ne3 chI
reflux under N-~. Rermve ' hours and addeRsa &
saturated sodi um bi car bonate unt| I m Xxture was ba%i c. JStri pe@NsoI vents and
azeotroped with et R@Oe-i—.(C&d)f)r+®d-(|0=¢Bg)g),|E—w—Et-'h—ﬁéxa aCted solids,
washed with water and dried in vacuo. D ssol vedpsol il 320 M boiling
ethyl acetate) stirred wth Darco, and filtered. G0 (1 ppéd sol vent and
dried in vacuo, giving 6.036 g of yellow solid: mass gpectrum (el ectrospray
me): MrH = 343.1 ) 345.1. Exanpl e 34 b,Am no-4-f 4
(4- bronophen, ~1) am nol - Qui nol i ne-3-carbonitrile

0o-qui noline-3-carbonitrile A mxture
-qui nol i ne-3-carbonitrile, 200 m 15
ro-4-fluoroaniline wa SFle)ahgd to

RO c OH 1. THF, NaH -
6 (C(Rg)2)r PR ——

71 72

ReO=—(C(Re)2)y —O—(C(Rg)2)—=—"H
67



25 A mxture of 3.10 g (8.40 mmol) 4-
[.(4-bromophenyl )am no] -6-nitro-quinoline-3 carbonitrile, 155 m ethanol,
and 9.47 g (42.0 mml) SnCl ~ dehydrate was heated to reflux under N,. After
4 hours, renmpoved heat and added ice water. Made basic with sodium
bi carbonate and stirred for 2 hours. Wth mxture still basic, extracted
wi th chl or of SP#P/1&8MPrred organic |ayer with Darco and dried wethnsoshissy -
sulfate. Filtered, 30 stripped solvent and dried in vacuo) givi ? ZM%@?UOS
of brown-yellow solid: nass specwm (el ectrospray nie): MrH = 33 8 4T7°0.
WD 00/ 18740 -79 PCTNS99n2®6 2 i MAR 20, p3 Exanple 35 4-
f (4- Br onophenvl | ami nol - 6-vi t ro- qui nol i ne4d-carbonitrile A mxture of S.00 g
(21.5 mmol ) 4-chl oro-6-vitro-quinoline-3-carbonitrile, 200 m ethanol) and
4.42 g (25.8 mmol ) p-bronoaniline was heated to reflux under Ns for 3 5
hours. Rermvlgv)gl ?{5?91;‘"%10' .@dded s&st urat ed . sodi um bi carbonate until basic.
Stripped sol verts REdSEYEhLPEHadS 3« $eseribesh aboves| @Bbr canl beeednareditbhthe
hexane, col lcaipdingdf s indfioRiréprdédnfsd by Mg1ed With water and dried in
vacuo. Boiled in 1.4 liters ethyl acetaté, and w thout conpletely
di ssolving all solids, stirred wth Darco) and filtered. Stripped sol vent
and dried in vacuo) giving 3.524 g of yell W§O| id: mass spectrum 10
(el ectrospray me): MrH = 369, 37R,9. zlsa(&ﬁ%?ﬂé 36
6- Am no-4-f(3.4-difl uorophengl1 amlnol 4dui pg| i ne-3-carbonitrile A m xture of
4.53 g ( 13.9 mmol ) 4-j(3,4-dir Y yphexyyl ) am no] - 6- vi t r o- qui nol i ne- 315
carbonitrile) 200 m ethanol ang (688.4 mol ) SnCl = dehydrate was
heated to reflux under N2. RghDveg hemt” at 1 '/Z hours, added ice water and
made basic with sodi um bi carbonatg., Stirred for 2 hours and extracted with
chloroform Stirred organic layer f®ith Darco, dried with sodiumsul fate and
filtered. Stripped solvent and dried;in vacuo, giving 3.660 g of
yel | ow-green solid: mass spectrum (electrospray 20 me): MH = 297. 1.
Exanpl e 37 4-f 13.4-Difl uorophenyl)am nol -6-vitro-quinoline-3-carbonitrile
A mixture of 5.U0 g (21.5 mmol ) 4-chloro-6-vitr qui?a(GHﬁ,—X-carboni trile)
2S0 m 25 ethanol and 2.55 nl (25.8 ¥mol) 3, 4-diff'l udfoaniline was heated to
reflux under N-. Renmoved heat at 3 '/~ hour@~aadgmda pb&Nc with saturated
sodi um bi carbonate. Stripped solvents and azeg ith ethanol. Slurried
residue wth hexane, collected solids and arilr Nashed with water and
dried in vats®—TIC{Re)L ) e+ (C(EG YT al®) Htidred W th Darco, filtered,
stripped solvent and dried in vacuo) gi vi&lg 30 K402 g of yellow solid: mass
spectrum (el ectrospray nmle): MrH = 327.1. WO 00/ 18740 PCT/ US99~I Z056 2 a
~u, ~e 2043 -so Exanple 38 6-Anino-4-f (3-chl or o78bt hi ophenoxyphenyl ) ani nol
_gui nol i ne- 3- car lpgpi don ) r : 1) :
4-1 (3-chl oro-4-thi opdr?éﬁndo‘)??gshgﬁﬁaﬁ‘]"ﬁ%‘}‘ﬁ’a?ﬁ‘l@?“%&al%'?r’yn%°FH%?3?6c&PBo7 i 25 1 e)
250 nl et haR6Pyredrag showaebedpw 18 Howstee) 15nvHereirliFy Ry, RyVamdeabsged 0
reflux under. N2. Renoved heat at 2 hours, added |arge volunme of ice water)
and nade ba&Pend thesaminghH(BAessnsalectedstromrthelgfomp: 2 hours and with
m xture still basic, extracted with chloroform  Stirred organic |layer with
Darco) dried with sodiumsulfate, filtered, stripped solvent and dried in
vacuo, giving 5.996 g of ygrt|w brown/sol\id: mass spﬁ%trum (el ectrospray
nme): MH = 403.1, 405.1HNIO E@anpl HI\QQ N—Rg NH

10 rand Rs

1

Refluxing 73 and 74 in an a solvent such as ethanol gives the intermediate 75 which
Can react with an amine in refluxing ethanol to give the compounds of this invention
represented by Formula 76. Treating 75 with an excess of a sodium alkoxide in an

15  inert solvent or a solvent from which the alkoxide is derived gives the compounds of

this invention of Formula 77.



4-f (3-Chl or o-4-thi ophenoxyphenyl | am nol - b-ni tro~ui nol i ne-3-carbonitrile A
m xture of 5.00 g (21.5 nmol) 4-chl oro-6-nitro-quinoline-3-carbonitrile)
250 m ethanol, and 6.07 g (25.6 mmol ) 3-chl oro-4-thi ophenoxyaniline was
heated to reflux 15 under Nz. Renoved heat at about 8 hours, nade basic

W th satura I um bi carbonate, stripped solvents and aze g h

et hanol . S W‘gpﬁgsq‘?oesi due with hexane and coll ected solids. %@ﬂ%ﬁgﬁ%#}

wat er and dried in vacuo. Dissolved nearly conpletely in 400 nd 8eMAR 12003
acetate, stirred with Darco and filtered. Stripped solvent and boiled in
hexane to renove | ast of the excess anilgsne. Dried in vacuo) 20 giving 6.90
g of red solid: mass spectrum (el ectrospray mle): MrH = 433.1 ) 435. 1.
Exanpl e 40 6- Am no-4-f (3-c~ranopheng Hng i nol i ne-3-carbonitrile
Added 100 ng of 10% pal | adi um on carglén toﬁgé.{gxnd bottom fl ask under N,
and 25 covered with 50 ml ethanol. Added 1.00g (3.17 nmol)

4-[ (3-cyanophenyl )am no] -6 vitro-quinoline- 3-car%@nér_%l e and 250 pl (7.39
mmol ) anhydrous hydrazi ne and heated to refRux.Z heat at 2 hours and
filtered hot through celote. OEti ppedypl velnt and gkjjed in vacuo, giving

887 nmg of yellow soli d:%spectrum ely Os PrEy mM@HsOMrH = 286. 2. 30

wo oon8~ao -81 Exanple 41 ri us99nf oss
| 3- Cyanophenvl ) ami nol - 6¢/1 t r Opgyi nol i & 3-Carbowitrile A mixture of 5 0U g
(21.5 mol ) 4-chl oro-6-vitro-quinoline- 3-cqq4boni.éii le, 200 m ethanol, and
3.U4 g (2S.8 nmmol ) 3-am noberonitrile was heated to reflux. Renoved S heat
at 3 '/z hours and nade basic with saturated sodi um bi carbonate. Stri pped
solvents and air dried. Slurrieddesidue with fhdebiak->and collected solids.
Washed with water and dried in vaguo. HBoi ljed ijn | arge vol une et hyl acetate)
collected solids and dried in va B'i PN B g"gf yel | ow brown solid:
mass spectrum (el ectrospray mgr~\F16.0 Exa pl e 42 6- Am no- 4-f

(3- et hvnyl phenvl | am no) - c~ui nol i ne 3@5 DQGF r,\1'/e A mxture of 2.00g (6.36
mmol ) 4-[ (3- et hynyl phenyl ) ani no] -BtSvi tr o- qui nol i ne-3carbonitrile) 100 m
ethanol) and 7.19 g (31.8 mml) SnCh di hy@tat gswas heated to 15 refl ux
under N~. Renoved heat at "/z hours and added ice ter. Made basic with
sodi um bi car bonat e gfgq i fred By 2 hours. Extracted |with chloroform
stirred organic |ayer “tuth| D&fE0, dried with sodfefha ekl orTHE er eq,
stripped solvent, and driel in vacuo) giving 1.737 ¢ yel | ow brown solid:
mass spectrum (el ectrospray Me@ MrH = 285. 2. 20 Exanple 43 4-f

| 3- Et hynvl phen~rg) ani nol 8- vig+&Hphi-ol i ne- 3- cagboni tri ke Azm &t of 5. 00

g (21.5 mmol ) 4-ghl ottb- 6-}vi t rjo- quj nol i ne- 3- car byni tFi le) 20Q m hanol )
and 3.82 g (32. 6/ geN~372thyRydN| i ne was he TS N2 25
Renmoved heat @ [z @ andl added a sol WTONYof sS4 sodi um

bi carbonate until Ibgs] StMpfped sol vents and_ared, et hanol

Slurried resi dBd2Mi t i hextane and col | ected sol R Washgd with water and
dried in vacuo. Dissolved4in ethyl acetate) stirred with*Darco) filtered,
stripped solvent and drygd in vacuo) giving 4.S44 g of Fellow solid: mass
spectrum (el ectrospray nmle): MrH = 315.1. 30 WO 001 18740 -82

PCTNS99I1 22056 2 8 MAR 2003 Exanpl e 44

In a manner similar to that described above, 74b can be converted to 76b or 77b.



4-f | 3-Brono-4-fluorophenvl | am nol - 6-vitro-guinoline-3-carbonitrile A

m xture of 3.8g ( 16.33mv1l) of 4-chloro-6-vitro-quinoline-3-carbonitrile
and 3.7g (20nmol) of 3-brono-4-fluoroaniline in 200nL of ethanol was
refluxed for 3hr. 5 After the solvent was renoved) the residue as dissol ved
in ethyl acetate and washed wi th sodi um bi carbonate. The product was

col l ected a¥YQOWUW ¥ yel |l ow solid, 6.59 (71 %; ESMS mi z 387. 3pCTDS99R20480 -
269- 270C (dec). Exanple 45 10 6-am no-4-f | 3-Brono-4-fl uoropheavd )ﬁgl nol -
g~ui noline -3-carbonitrile A mxture of 8g (20.67mvpl) of 2003

4-[ (3-chl oro-4-fl uorophenyl ) am no] - 6-ni troqui noline-3-carbonitrile) 4g
(72.35mmol) of iron dust and 8.9g ( | 6‘54636mm1) of ammoni um chloride in
240nm. of nethanol and water (2:1 ratio) was refluxed for 4hr. The m xture
was filtered hot and washed with net tp{anolza(fd'lz)ak(er. The product 15
precipitated fromthe filtrate on qdol i ng. The solid was collected and
dried in vacuo to give 5.8g (799t f Mwn solid; ESMS niz 356. 8,
358.8) nmg 210212C. Exanpl e 46
4- (3-Chl oro- 4-fl uor ~- nhenvl am -6-vitro- QUi noline-3-carbonitril
e 20 A mxture of 4.4 g ( 16.7 of 4-chl or o- 7- met hoxy
-6-vitro-quinoline-3carbonitrile andRa. 67 g ( 18.3 mol ) of
3-chloro-4-fluoro aniline in 110 m qf nethoxyethanol was refluxed under
nitrogen for 4 hours. The reaction ni/Pure was diluted with et hyl acetate
and wash with sodi um bi carbonate gol uti on and sodi um chl oride sol ution. The
organi c | ayer was dried over sodjum sul fate and then the 25 sol vent was
renoved under vacuum The resi déie was chroygat ographed on silica gel eluting
with mxture of ethyl acetate and nmethanol to give 3 g yellow solid: nass
spectrum (el ectrospray, me): éﬂz) WO 001 18740 -83 PC fNS99112056 2 8
MAIl 2003 Exanple 47 R, z~(“Hw R, z~(CHInX

ne-éNcar bonitril
X
pl i ng- 3-carbonitril

1 noJ - 7- met hoxy-fni tr o-
e, 5.2 g (97.5 INH O Rhi um chl ori de) ang\3HBT 8NS nmol ) i ron was
stirred at 6 in 6 mM of water and 600 met hghol for 4.5 hours.
The mi xture®wasYdiluted %ith 500 m of hot-ethyl acetdt® and the hot

m xture was hi-)!zﬂer ed. 78be filtration was wasRgd with ggburated sodi um

chl oride solutTon and then the organic |ayer was dried over sodiumsulfate.
The sol vent was renoved and the resi due was chronmat ographed on silica gel
eluting with mxture of 10 ethyl acetate and nethanol to give 3.38 g of

yel | ow sol i d: mé<npRyadesef (ks deventiop represented) by Fothidd B3canErapipsired hs

A L e T T S

-6-vi tr§- quefindd sRyvaC ictibh bE ufngl Y/ of .3-brono-4-fluoro
aniline in 150 m of %&?ﬁ%ﬂfgg‘ hgnol \?\/ag%&rerf)%’g?gfg %%ﬁgmq‘r@%@ﬁg?"&é%. 5
hours. The ghéalheicompourdsirepresantedi byuFeanula 180. afilyaiaegt 8bLaanid MBS th
sodi um bi cz?{d??o]rl@é e SOlILéti ()‘giﬂ?d sodi um chl or.i de_sol ution. The organic |ayer
was dried W odMUHRIAT £ NG Mhsn MesFapihacito 78a drietbylemant andieX,2'vacuum
The residug; e ORH; el ic | el ufj wi th m xture of ethyl
acet at e angl%@%!gs@gﬁ tSi %Qﬂléﬂp’?ﬂ Fé f‘%&?%%ﬂﬁ% .gwééyrr&q@wfg by gqpdensation

i N0- 4- ( 3- bvdthehe 6famine 3-faroguihalRa BR-plva ik REMmpotits dFRhis RveRaGAT boni trile
25Anj$tureof2.9g(6.95mml)of )

4-1 (3-brono- 4-fl uor ophenyl ) am no] 7- met hoxy- 6
nitro-quinoline-3-carbonitrile, 6.5 g ( 121.6 mmol) of ammoni um chl ori de
and 4.05 g (73 mol) of ironin SUmM of water and 50 mM of nethanol for 6
hours. The m xture was diluted wth hot ethyl acetate and the hot m xture
was filtered. The filtration was washed wi th saturated sodi umchl oride
solution then the organic |ayer was dried over 30 sodium sul fate. The

sol vent was renoved and the resi due was chromat ographed on WO 001 18740
-84 PCTNS99r 12056 2~~~ silica gel eluting with m xture of ethyl acetate and
met hanol to give 2.11 g of light yellow solid: mass spectrum (el ectrospray)
me): MrH 386.7 and 388.8. Exanple 50 5

7- Et hoxy- 4- hydr oxy9ui nol i ne-3-carbonitrile A m xture of 10 g (73 mmol) of
3-ethoxy aniline and 12.3 g (73 nmmol ) of ethyl (ethoxynethylene)
cyanoacetate was heated in 90 m of - Dowt her at 140C for 7 hours. To this

m xture was added 250 ml of Dowt her. The solution was stirred and refl uxed
under nitrogen for 12 hours with periodically distilling out the elimnated



10 ethanol. The m xture was cooled to roomtenperature and the solid was
col l ected and washed with hexane. The crude solid was treated with boiling
ethanol and then filtered to give 9.86 g of brown solid: mass spectrum

(el ectrosp @17 : MtH 214.7. Exanple 51 15 7-Et hoxy-4-hydroxv-6-vitro
9ui nol i ne- g‘?dcar onitrile To a suspension of 5 g (23 mmol) of CT/US99/22056
7- Et hoxy- 4- hydr oxy- qui nol i ne-3-carbonitrile in 75 m of trifl ug akAR i3
anhydride was added 5.5 g (69 mml) of ammoniumnitrate over a period of 6
hours at room tenperature. Excess anhydjyde was removed at reduced pressure
at 45C. The residue was stirred with 300 mM of water. The solid 20 was
collected and treated with boiling ethanol to give 3.68 g of tin solid:
mass spectrum (el ectrospray, me) MtH 259.8. Exanple 52

4- Chl oro- 7- et hoxy- 6-vi tro-qui noline-3-carbonitrile 25 A m xture of 3.45 g (
13 mmol ) of 7-Ethoxy-4-hydroxy-6-vitrop@isigdy®- 3carbonitrile, 5.55 g (26
nmmol ) of phosphorous pentachloride) and 10 mM of phosphorous oxychl ori de
was refluxed for 3 hours. The mi xture was diluted with hexane and the solid
was coll ected. The solid was dissolved in 50U ml of ethyl acetate and
washed with cold diluted sodi um hydroxi de solution. The solution was 30
dried over magnesium sul fate and filtemogd through a pad of silica gel. The
sol vent WO 001 18740 -ss PCTNS99| 22056-38Ra ~ 2~3 was renoved giving 2.1 g
of beige solid: mass spectrum (el ectrospray, nmle) MH 277.7. Exanple 53 5
4- ( 3- Brono- phenvl am no) - 7- et hoxy- 6-ni trae 4ui noline-3-carbonitrile A m xture
of 2.1 g (7.6 mmol) of 4-chl or o= 7—ettoxy=6=nttro—gt#nol i ne-3-carbonitrile
and 0.91 bro et hanol was refl uxed
under nitr ogeﬁ"sf o%%)'hgg %’2 %&j}e]rﬁhsf'ﬂﬁé% gl'\/\/asnagggx_e‘@m&%o_ébd#t ed
sodi um bi car bonat e sol ution. Etha S renoved under vacuum e mxture
was diluted 10 with e?shyl acetate and the organic |ayer was s#parated and
dried over sodiumsulfate. The solution was concentrated and solid was

col lected and then waghed with hexane. Upon drying, 2.6 g of,y@ehw solid
obt ai ned: mass smggt—r@m(el ectrospray, mg) M-H 412, an 41 .9 s Exanpl e
54 6- Am no-4-(3-brono,8phen X ui noI | 7 rile A

m xt ure of 2.s.nqr_.(6 nol ) O?an% ‘)cﬁge&?foh(g ‘%y‘% hoxy- 6-nitro

qui nol i nec- 3- cg_rnl;gqm"w Hoffy 2 4 g (45 ﬁlTD|) of ammnl m chlorfde, and 1.5 g
(27 mmol ) iron was Stll’l’Eé reflux in 40 m of water aRd 4U m of

nmet hanol for 4 hours. 20 The mxture was diluted with s00ggl of hot ethyl
acetate and the hot m xture was filtered. The filtration was washed wth
saturated sodium chloride solution and then the organic |ayew,p&s dried
over sodi um sul f at eTHAhgrdeel uti on was concentratedqand!l .§ of Bel ge solid
was col | ected: mass—spectrua (el eCRIDEPTYRS) -e.)c Ak &Nd 384.8. 2s
Exanpl e 55 8- Met hoxy-4-h_ydroxy 6-nitro-quinoli ‘ onltrlleAmxture
of 12.6 g (75 mmol) of 2-nethoxy-4-nitro anlllneed .INQ (7s muol ) of

et hyl (ethoxynethyl ene) cyanoacetate was heated in 10Q, m of Dowt her  at
120C 30 for overnight and 180C for 20 hours. To this m xture was added 3U0
m of Dowther. The solution was stirred and refl uxggd under nitrogen for 12
hours with periodically WO 001 18740 PCT/ US99~21056 .2 8 MAR 21g3 - 86

5 By applying similar methods as described above 82b can be converted to 83b.

R 7-(CHz)p-X R, 7~(CHz)X
Gy CN G, SN
2
HoN N T - NH NZ
R4 RBS—S_(C(RS)z)r_g Rq
82b

83b



distilling out the elimnated ethanol. The m xture was cooled to room
tenperature and the solid was col |l ected and washed wi th hexane. The crude
solid was treated with boiling ethanol and then filtered to give 12 g of
brown solid: mass spectrum (el ectrospray) nie): MtH 245.8. 5 Exanple 56
4-Ch|oro-8-g§%ﬂ@§ iﬁ-vitro-quinoIine-3-carbonitriIe A mxture of 4 g ( 16
mmol ) of 8- é- - hydr oxy- 6-vi t ro- qui nol i ne-3carbonitril e, PETAE9922056 -
mrol ) of phosphorous pentachloride, and 15 m of 10 phosphorous 28y #aR Qpgzde
was refluxed for 2.5 hours. The m xture was diluted with hexane and the
solid was collected. The solid was dissqlped in 500 mM of ethyl acetate and
washed with cold diluted sodi um hydroxi de solution. The solution was dried
over magnesium sulfate and filtered through a pad of silica gel. The

sol vent was renoved giving 2.05 g of tan solid: mass spectrum

(el ectrospray) me) MrH 15 263. 7. Exanple 57

6-vi tro-4-(3-bronp-phenYl ani nol - 8- met hox~qui nol i ne-3-carbonitrile A mxture
of 1.9 g (7.6 mofympeundsyf]thisineentionitopresditad by Bormilao8é-88<328e prepared

boni tril ’ . 1) gf A:Db iljne.in 95 m ethanol
ot Tuxed undsragtif E1dhsrEk £ flBeln Ry 02 BEe . K. andacrp snideiandcnt o
di | ut ed odi4Hpvbi @4k ANyRbE] b%ﬂéat@g’ﬁ%‘?ﬂhfe@f?- NIt hAT “g)der vasuam The

mxture was diluted with ethyl” ac rgam TOEER HIOMS, BYAIOZYQTat ed
and dried ovisidregesi ufkylation i db. 84 hwitholths | Gamims 3 eneRidolings §90a0lhed Was

col l ected an he hed 25 with hexane. Upon drying, 2.3 g of yellow
solid obtaiHgﬁémﬂﬁgéﬁzﬁgg?PﬁﬁfTé?é%??8§ﬁ@ﬁ§?thbNJﬁﬁFDgQBH®numddﬂoﬁnga
Exanpl e 58 base such as potassium carbonate to gi is i i

6- Ani no- 4- 1 3- br orm~hepnyl am nn) - 8net &?/Ehc?uclorrln ounds of this ipventipp represegted

m xt ulr e of 32‘?}’1@3@:0(15“’_@}%- )V;’thSQ' [S(ﬂlédngonhqallm)%ﬂygfr))mm])c Bydrﬁ]lg;tzb@gyaﬁaagt r1 o26
qui nol i ng- 3- r ol .5 nmol ) of apmonium chloride, an

g (22. 5 10 v@@@?@@%&”ﬁ@ﬁ%ﬁéi”ﬂgé&%"z‘% 10, fethanol. Irga similen mapnesnbyvasing
stirred at rinfelixdihies 89 and 90 thve il ' g The
m xture was diluted with 500 m g?bﬂgggéﬁﬁgghgg%Pg§5§§§%h$hggﬁ%ﬁgﬁﬁﬁ?are
was filteredndB8<canibe preparesh respectivelyhed wit h saturated sodi um chl ori de
solution and then the organic |ayer was dried over sodiumsulfate. The
solution was concentrated and 5 0.43 of dark yellow solid was coll ected:
mass spectrum (el ectrospray) me): MH 368.9 and 370.9. Exanple 59

4- Chl oro-but -2-vanoic acid 10 Propargyl chloride (2 nL, 26.84mpl) was

di ssolved in 40 nL of tetrahydro furan under nitrogen and cooled to -78C.
After addition of n-butyllithium (5.4 nL) 13.42mmol, 2.5 Min n-hexane) and
stirred for 15 mn, a streamof dry carbon di oxi de was passed through it at
-78C for two hours. The reaction solution was filtered and neutralized with
3.5 mL of 10% sulfuric acid. After evaporation of the 15 solution, the

resi due was extracted with ether. The ether solution was washed wth
saturated brine solution, and dried over sodiumsulfate. After evaporation
of the dry ether solution) 0.957g (60% of an oil product was obtained:
ESMS mz 116.6 (MH ). 20 Exanple 60 4-Di nethvl am no -but-2-ynoic acid




n-Butyl lithiumin hexane (96nL, 2.5 Min n-hexane) was slowy added to 1
di nmet hyl am no- 2- propyne (20g, 240mmol) in 10U nL of tetrahydrofuran under
nitrogen. The m xture was stirred for 1 h at -780C) then dry carbon di oxi de
was pass 25 through overnight. The resulting solution was poured into water
and washed w th hyl acetate. The aqueous | ayer was evapor at -
reduced preggﬁpgﬁbﬂygive the crude acid. The dry acid was diggg.vegﬁﬁﬁ6

net hanol , and the insoluble salt was removed via filtration. T@d MARt208% e
was collected and dried in vacuo to give 15.6g of 4-di nethylam no

-but -2-ynoi c acid: mass spectrum (nfe):.MogH 126. 30 WO 001 18740

PGT/ US99/ 22056 2 ~ | ~t AR 2003 _ 88 Exanple 61 Bis-(2-nethoxv-ethvl)-proQ
2-vnvl -am ne Propargyl brom de (17.8g, 150nmpl) was added dropwi se to a

m xture of bis(2-methoxy-ethyl)am ne (20g, 150nmmol) and cesium car bonat e
(49g, 150mmmo1) in 5 350nL of ad®OWSHEEMe3m xture was stirred overni ght
under nitrogen at roomtenperature. The inorganic salts were then filtered
of f, and the solvent was renoved. The residuF s.di ssolved in saturated
sodi um bi carbonate sol ution and extra®ed a7 'ﬁyl acetate. The organic
extracts were then Ryaporated t a&ve POg bf
bi s- (2net hoxy-%t hyl ) - prop- 2-ynyl - ' B %%KE(DOQI (me): MH 172. 10
Exanpl e 62 4-fBi §ff t Rdxv-et h-yl) ol _put —2=—vnot=c acid n-Butyl
lithiumin hexang (4%, 2.5Min Gshexg as s|lBMFy added to
bis(2-nethoxy-ethy|)-prop-2-yny|-aninqa( 18g, | OSmmol) in 80nL of

t et rahydrofuran 15 uggler nitrogen. The drgsture was stirred for 1 h at

-780C, then dry carbon di oxi de was passed through overnight. The resulting
solution was poured into water and washed with ethyl acetate. The aqueous

| ayer was evaporated undey reduced erQSSLze(Q"&) ve the crude acid. The dry
acid was dissolved in nmefhandl’, ahd the i kﬁgle salt was renoved via
filtration. The filtray @ ‘ f'ed in vacuo to give 18g of 4
20 [ bi s-(2- et hoxy-et hyl) - w iL acid: mass spectrum (nfe): MH
214. Exanple 63 1-Methvl-4- MY~ PINer azi ne Propargyl brom de (23. 8g,
200mvol) was added dropwi se to a m xture of 125 net hyl - pi perazi ne (209)
200mmo1) and cesium car bonate (659, nmol ) in 350nL of acetone. The

m xture was stirred overni ght under gnitrogen at roomtenperature. The
inorganic salts were then filtered orf, and the solvent was renoved. The
resi due was dissolved in saturated sodi um bi carbonate sol uti on and
extracted with ethyl acetate. The organic extracts were then evaporated to
give 7.5g of 1-methyl-4-prop-2_3( Ly pi per a@y\Qe. Omass spectrygHole): MH
139. WD 00/ 18?40R4$CT, 99Rzzoq§¥§¥‘|\)/<m 2~f1 3 - §9Exgnpl 1642){ e

<2- ONoi ¢ aci ®RsQ- LNLI t Al '

4- (4- Met hvl _pRrper axi n-Ny VI
17. 2L, 2.5Min P<heXane 3
1- net hyl - 4- prop-Rynyl - pikperazi ng (6.0g, 43.SnRpl) in f =
tetrahydrofur@ﬁ 5 @ndS niyrogdh. The mixture was sB2rred foN 1 hr at

-780C, then dry carbon dioride was passed through overni 8gt. The resulting
solution was poured into water and washed with ethyl acetate. The aqueous

| ayer was evapor at ed und reduced pressure to give theggrude acid. The dry
acid was dissolved in nethanol, and the insoluble salt was renoved via
filtration. The filtratd was collected and dried in vacjo to give 7g of 10

4- (4- et hyl - pi perazi n-1-lyl )-but-2-ynoi ¢ acid: mass spectijrum (nfe): MH 181.
Exanpl e 65 | 2- Met hoxv- etlhy~- net hyl prop-2-vnvl -am ne Pr
(26.8g, 225mmw1l) was added dropwi se to a m xture of N15
(2- met hoxyet hyl ) net hyl ﬂnine (20g, 225mmol) and cesiuggcarponate (73g,
225mo1l) in 350nL of acqtone, The mi xture was stirred ov& ni ght under
nitrogen at roomt The inorganic salts wege n {iltered off,
and the solvent was rgnoved. The residue was dissol ve aturated sodi um
bi car bonate sol uti extracted with ethyl acetate.RJhe organic extracts
were then evaporated to give 14g of 20

(2- met hoxy- et hyl } - met hylggpr op- 2-ynyl - am ne: nmass spectriam (nfe): M-H 127
Exanpl e 66 4-fl 2- Met hoxy-et hvl ~ net hyl - am nol - but - 2-vnoi ¢ acid n-Butyl
lithiumin hexane (37.8nL, 2.5 Min n-hexane) was slowy added to 25

(2- met hoxy- et hyl ) - net hyl - prop-2-ynyl -am ne (12.0g, 94.Smmol) in 90nL of
tetrahydrof uran under nitrogen. The m xture was stirred for 1 hr at -780C,
then dry carbon di oxi de was passed through overnight. The resulting

sol ution was poured into water and washed with ethyl acetate. The aqueous

| ayer was evaporat ed under reduced pressure to give the crude acid. The dry
acid was dissolved in nethanol, and 30 the insoluble salt was renoved via
filtration. The filtrate was collected and dried in WO 00l 18740

PN N"T"R 1N\ I\ A I/~ ™~ A R AR T™N /™ 7\

par gyl brom de




- 90 vacuo to give 15g of 4-[(2-methoxy-ethyl)-nethyl-am no]-but-2-ynoic
acid: mass spectrum (me): MH 170. Exanple 67 5

Al lyl - met hyl - prop-2-ynvl -am ne Propargyl brom de (33.4g) 281mmpl) was added
dropwi se to a mi xture of isopropyl-nethyl- amne (20g, 281nmol) and cesium
car bonat e (gYOé) 281mmol ) in 350nL of acetone. The m xture was stirred

over ni ght uNfePU/I74¢ ogen at room tenperature. The inorgani c sSptt/asyiesd hen
filtered off, and the solvent was renpved. 10 The residue was @ gSplp/ in
sat urat ed sodi um bi carbonate solution and extracted with ethyl acetatée’" The
organi c extracts were then evaporated to give 4.6g of allyl

nmet hyl - pr op- 2-ynyl - am ne: nass spectrum%orﬂ e): MrH 110. Exanple 68 15

4- (Al vl -met h3rl -am nol -but-2-ynoi ~c acid n-Butyl l|ithiumin hexane

(16. 4nl, 2. Bwmapplyingsmilacmetheds a$ describediatmte 88b can be converted to 86b-88b.

al Iyl -met hyl - prop-2-ynyl -am ne (4.5g, 46mol) in SO nL of tetrahydrofuran
under nitrogen. The m xture was stirred for 1 hr at -780C, then dry carbon
di oxi de was passed through overnight. The ¢ nLj(ng sol ution was poured
into water and washed 20 with et hyl e. e aqueous | ayer was

evapor at ed under reduced pressuR.toigi vesl heenrude acid. The dry acid was
di ssolved in nethanol, and the insd e sgdlt was renoved via filtration.
The filtrate was col |l ected and, drLed vaguo to give 4.1 g of 4

(allyl -nmet hyl -am no)-but-2-ynoﬁ@ aci © mhss spectrum (me): MH 152. 25
Exanpl e 69 4- Met hoxynet hoxy- but-2-yn8&j,c acid To a suspension of 8.2 g of
60% sodi um hydride in mneral oil in 2785 of tetrahydrofuran at OC with
stirring under nitrogen was added dropwi se 10 g of propargyl al cohol over
15 min. The mxture was stirred an additional 30 min. To the 30 stirred

m xture at 0OC was added 15.8 g of chloronethylnethyl ether. Stirring was
continued at room tenperature over night. II(@%M ure was filtered and the
sol vent WO 00118740 -91 PCfNS99I Z a L 2(~3 was renoved fromthe
filtrate. The residue was distil®Geg @Nm) giving 8.5 g of a
liquid. The distillate vwgs dhssol ve mL of ether. The solution was
stirred under nitrogen afd c@dl ed i8 8C &5 34.1 nL of 2.5 nolar n-butyl
lithiumin hexanes vvaé.z@s%dji@wNHlS in.NStirri ng was continued for
another 1.5 hr. Dry 5 carbon di oxi de Rppas all owed to pass over the surface
of the stirring reaction nRxture as it warmed from-78C to room
tenperature. The mi xture was stirred6bnder a carbon di oxi de at nosphere over
night. The m xture was poured into a m xture of 14 nmL of hydrochloric acid
and 24 nL of water. The organi 8F was separated and dried Qyver

magnesi um sul fate. The spi ve t?%g?é%rmved and the resPdueZ/Va‘g?"?g\’)ﬁt ai ned
at 10 100C at 4 mMm@EGar ivigsg 10.4 g 4- Met ho>g/1rret oxy-lbut 14; ynoi ¢

aci d. Q' _0O N

Rs
Z
Rs A\ _-NH Rs 2 NH N
R4 R4
Q' Yo Rs
87b 88b

Compounds of this invention represented by Formula 93 can be prepared as
shown in Flowsheet 14 wherein R1, G3, R1, R4, Rs, X, Z, and n are as defined
above. The reaction of reagent 91 with the 6-amino-3-cyanoquinolines 92 is
accomplished using an excess of an organic base such as triethylamine and an inert

10 solvent such as tetrahydrofuran to give compounds of this invention represented by
Formula 93 .



Exanple 70 4-Bronop crotonic acid After the nmethod of Braun [G za Braun, J.
Am Chem Soc. 52, 3167 (1930)], 15 11.76 nmL ( 17.9 granms 0.1 noles) of

nmet hyl 4-brono crotonate in 32 nL of ethanol and 93 nL of water was cool ed
to -11 C. The reaction was stirred vigorously, and 15.77 g (0.05 nol es) of
finely powdered barium hydroxi de was added portionw se over ?,Cq.% '99 ¢ -
about an holYO 9¢43349 ng and vigorous stirring were continued (z i&u 6
hours. The reaction m xture was then extracted with 100 niL of @ . e 20
aqueous |ayer was treated with 2.67 nL (4.91 g; 0.05 noles) of concentrated
sul furic acid. The resulting m xture wagjextracted with 3-100 nL portions
of ether. The conbined ethereal extracts were washed with 50 nL of bri ne,
then dried over sodiumsulfate. ThepggindueerWas taken to an oil in vacuo .
This oil was taken up in about 400 ni of boiling heptane, |eaving a gum
The heptane sol ution was separated and 25 boil ed down to about 50nL.
Cooling gave 3.46 g of product. Exanple 71 4-(2-Methox -ey

t hoxvl -but -2-vnoic acid To a suspension of 6 U4 gz(Qﬂgﬂ)n-bﬁml) of 60% sodi um
hydride in 200 m of 30 teRgahydrofuran at O t vas add 10 g ( 131.4 mmol)
of 2-methoxyet hanol dropw ke o¥gLclS \ » w4 g (131.4 mol)
of 80~7~ propargyl bronR S afldeds WO |} -9 99/ 22056 2 i
MAR 2~EJ3 dropw se. After“'stgrring 17 é ¢ enpergipure, the mxture
was filtered and the sol vent s remove.?Thelresidue was distilled (48-51
C, 4nm) to give 11.4 g of a gplorless |iquid This was di ssolved in 250 ni
of ether and cooled to -78 Cwith stirring undé2 nitrogen. To this sol ution
was added 39.95 m (99.9 muol) of 2.SMn 5 butyl lithiumsolution in
hexanes dropwi se over 1 S mn. Aft 1.5 hry dry-EHheK di oxi de was bubbl ed

in as the mxture slowy warmed to [PoorRtenperdfure. The mixture was

mai ntai ned in a carbon di oxi d@W e gMCNTo the nmi xture was
added 100 ml of 3N hydrochloric acid ¢ d sogdi um chl ori de. The organic
| ayer was separated and dried ov&s nmaghestN ate. The sol vent was
renoved and 10 the residue was maintai ned uhder vacuumgiving 11.4 g of the
title conpound. : mass specwm (el ectrospray4 nfe, negative npde): MH
156. 8. Exanple 72 4-f2-Methox -v ethos)-but-2-vnoic acid

f 4-f 3- br ono, ~hen~, am nol - 3- cvano 15 ~ui nd3 n-6-v1l-ani de To a sol ution of

ol ) Jof 1 sobuty (Coatiogpdt 6 i BURHGENAsRY by FXORlCod fa v Beelislas ot "oc
Wi th stirri geownh 8PF@wsRecd4s Whetein ®, &Ry DRUNRE RO WD EHet AK| Bl kldndri e 1.0 g

(2.95 Mol ) of 6-am no-4-[(3-bronophenyl)am no]-quinoline-3-carbonitrile
was 20 addeds définedrabsvé by thegViBsumobaread@omnfiplicnoh?4 aitd anoadenhobfpar att imes, t he

i xt i nt t yr.at Luti f sadi um bi car bppate. . Th
Tt ur e Sas SEREFGANERefre Bt MR Gotlorintr bR iR BrPRIU S LA ety cs
over nagnesiggnrhid doipRdund B8 BOCYRHrteas geearnaescritd dvbee i Fidhifeatas THer i fi ed

by chronmat ography on 'silica gel eluting with chloroform ethyl acetate
m xt ures t o hgtevaryolesgany bsf imtrgducat #oxhe 2Gpesitiik\by- Biging2 then giorrespongding

[ 4- ( 3- brono- phenyl ami.no) ~3:_.cyanQ-.quisol i - 6- -am de. as a yel | ow powder:
mass spectr Lfﬁ{n@?{ré@t“ft}%%gay,hyﬁ{aoé&)a%ldl\#ﬂL 21% 6@33‘4 E}gg{%ﬁgn 3

4- f Met hoxynet hoxv) - but - 2-vnoi ¢ acid 30 To a suspension of 8.2 g (205 mmol)
of 60% sodi um hydride in 271 m of tetrahydrofuran was added dropwi se at O
Cwth stirring 10.0 g ( 178.4 mmol ) of WO 00l 18740 -93 PGI/ US99I 22056 2
8 MAR 2003 propargyl alcohol . After 30 mn) 15.8 g ( 196.2 nmol) of

chl oronet hyl net hyl ether was added. After stirring over the weekend at room
tenperature, the mxture was filtered and the solvent was renove. The
residue was distilled (35-38 C, 4nm to give 8.54 g of a colorless liquid.
This was dissolved in 200 mM of ether and cooled to




5-78 Cwith stirring under nitrogen. To this solution was added 34.1 ml
(85.3 mol) of 2.5M n-butyl lithium solution in hexanes dropw se over 15
mn. After 1.5 hr, dry carbon di oxi de was bubbled in as the m xture slowy
warnmed to roomtenperature. The m xture was maintained in a carbon dioxide
at mosphere oWEPRAVHRA4® To the mixture was added 14 ni of hydresidsimsaci d
in 24 m water. The organic layer was 10 separated and dried o2d¢r MARGRRSI um
sul fate. The solvent was renoved and the residue was maintai ned under
vacuum giving 10.4 g of the title conmpound as a |liquid. Exanple 74

4- Met hoxvnet hoxv- but - 2-vnoic acid f4-'é§-‘br ono- phenyl am na) - 3- cyano-

quinolin 15 6- | ~amde To a solution of 0.51 3.54 mmol ) of

4- (met hoxymet hoxy) - but - 2-ynoi ¢ aci d and F8°%¥ Té%.4 mmol ) of isobutyl
chloroformate in 12 m of tetrahydrofuran was added at OC with stirring
0.36 g (3.54 mol ) pf b-&EMyI norpholine. After 15 min, 1.0 g (2.95

of 6-am no-4-[(3;broQnophepyl ) am n&]a-,'éfeﬂ\nol i ne-3-carbonitrile

After stirring 3 t Moom t enpétf ur €228 he™ M gt ure was potl
sat urat ed sol uty di um bi,carbonate. The m X HEEG- 098X
ethyl acetate and the organic Fay8rMi&EedrP8s over magnesium sul f &t e.
sol vent was renove and the residue wa®spurified by chromatogr aB‘hy on silica
gel eluting with chiseroform ethyl acetate m xtures to give 0.g6g of

4- met hoxynet hoxy- but - 2-ynoi ¢ 25 acid [ 4-(3-brono-phenyl am no) - 3- cyano-
quinolin-6-yl]-am de as a yell ow powder: nma of

6- am no- 4- (( 3- bromgpheyyl ) am no] - qui nol i ne-3-carbonitrile :massrspectrum

(el ectrospray, gfel): IM-H\A65.141 7O, OOl 1 8740 PCT/ 6cR a ~
2~3 -94 Exanple T e\ozél’ﬁ CO,Et W%

. . ». H - P
(3- Bronmophen~I| | z cvan0-26-,_‘9114/\,1?@6 VU - 4- (bi sHEt2W-(CRe)k~0 N
met hoxvet hvl | am nolg; 2- but nam de | sobu g)f‘ &hi or of or mat e (0. 7850Rs 5. 75nmD1)
was dropw se added into an ice cold 5°sol uti on of

4- (bi s- net hoxyet hyl g no) - 2- but ynoic acid (1.9g, 8.85mpl) and %

met hyl nmor phol i ne (U.9386g, 9.28mmmp1) in 50nL of tetrahydrofuan under NZ
After stirring for 30mn, a solution of 1.5g (4.42mmol) of

6- am no- 4- [ ( 3- br ortbisEaN §7am no] - qui nol i ne- 3- car boni tfdylyexin | Ol of

pyridi ne was addedisqeppiiiganars t he m xture v&s tifred at O0C for 2hr. The
reacti on was quencﬂ;_lﬁg_‘ mhg Niaé:gHFwat er, poured 1 furat ed sodi um

bi carbonat e and brineahd extact eeletwvt-(b(ngﬂ,hg [ e The ethyl acetate
| ayer was concentrated and purified by flash col yom~chr omat ogr aphy. The
product fractions were collected, and dried in vatuo to give 0.82 (35% of
light brown solid; ESM5 nfz 536.1, 538.1 (MH 3')g nmp 98-101C. 15 Exanple 76
N-f4-f | 3-Bronophenvl | am nol - 3- cyano- 6- qui nol i nyl | - 4- (N- met hoxvet hvl - N-N
met hyl am no) - 2- but ynam de | sobutyl chloroformate (0.785g) 5.75mmpD1l) was
dropwi se added into an ice cold solution of '

4- (N- et hoxyet hyl - N- met hyl am no) - 2- butynoi ¢ acid (1.5g, 8.84mpl) 20 and

N- met hyl mor phol Feheafe FeByE funcsio Up mipipdationsthat are nsdfyldo pfepae thender NZ.
After Sticdmp@ndOrof SO InvertisSP! Hitl (4. 42mml) of 6-amino-4-[(3

br onophenyl| )%ur?i,no] - qui nol i ne- 3-%‘% g%hniq{er %?ngdnl%l §#ﬂm§f }%?P’le@f“ﬁgg‘was added
dropw se éﬁ’ﬂmiwhﬁ%(taﬁr wellags 49 jthe of@nadt ccaaobinds BhrthisTheen@actThes: Was

uenched iR 1€ I nt at eqd. sodi um bi car bonat e and
gri ne) anl‘({j’fmtél }tll'rag@tse \f/e\niqt w@%gssg%héyg Igbz(?t(t 3 %ﬂ@ 'ginl"ﬁf? locatefl opdhg Jyer was

concent r atyadoquibliney iidvar ihynef ARV IO SHELs C56AIRE %@g%@;@ oduct

fractions were collected, and dried in vacuo to give Pof reddi sh

brown sol PARPHEARSS aedesersbed beloga 0 (MFH ):; np 95C (dec).

10 Where one or more of R1, Gi, G2, or Ry is a nitro group, it can be converted

to the corresponding amino group by reduction using a reducing agent such as iron in
acetic acid or by catalytic hydrogenation. Where one or more of R1,G1,G2, orR4 is
an amino group, it can be converted to the corresponding dialkyamino group of 2 to

12 carbon atoms by alkylation with at least two equivalents of an alkyl halide of 1 to



WD 00/ 18740 PC?NS99112056 2 1 MAR 20U3 -95Exanple 77 N-f4-f

(3- Bronophenvl ) am nol - 3- cvano- 6- qui noli nvl | -4-(N-al | vl - N-met hvl am nol - 2

but ynam de | sobutyl chloroformate (0.785g, 5.75mp1l) was dropw se added
into an ice cold 5 solution of 4-(N-allyl-Nnethylam no)-2-but non;z aC|

1. 4g) 8. 84%9@’1&?48 N met hyl mor phol i ne (0.94g, 9.3mpl) in 8 172205

t et rahydr of uan under N~. After stirring for 30mn, a sol utlonZGfM&RQQJS
(4.42mmol ) of 6-am no-4-((3-bronophenyl) am no]-quinoline-3-carbonitrile in
| S of pyridine was added dropw se andsghe mxture was stirred at OC for
2hr. The reaction was quenched wth ice water, poured 10 into saturated

sodi um bi c Q d ri ng ext t e The et hyl
acetate | a&r 1?&1’\[;@@%&02(% le’:ﬁ F g'?'?egd% g'b"f)er{ ?(1% %g °5>)’ r%éuﬁyz%mn%ﬂé‘l‘?ﬁt%’gr aphy.
The productadehasd | 611 wer & cattonc tatshas admd dr |r&ﬂ1cirf& \ABHO shéh sV 8oMiuRC (299
of brown solid; ESMS nlz 474.4, 476.4 MFHU%))(, nmp 133-135C. 15 Exanpl e 78

1- Met hyl - 1 cxars)b@rqlwﬂrlaﬁvwlhetcp«mel @i MeePIRLHokyP2.coral4 ¢ a methoxy group, it

f4-(3-brono- | a ano- ol i II-amde To a solution of 1
g ((2 95 m‘ré‘l"‘ﬁ‘) E?_%O t&? [ﬁ% Tﬂr{ng rl'}"gfﬁ 0]8FOYR B iTRectignc XWod tril e
and 1.959 (deﬁéth@ldﬁi‘@'a)geﬁkfsxﬁh%%%Fd}Pmb%lmﬁleqmaﬂ% olvbit! Jrrﬁdh%aﬁn%%vlm of 20

tetrahydrofuran and solid N-nethyl-1,2,5 b-tetra gronlcotlny | ori de
hydr ochl or ipyadinasm shtbeigie pwith oo miithout soivenc. WAélteemnesmn moienaf R1,hG1,a62,08 and 2

hr at roomtenperature, the m xture was (gour ed into saturated sodium
bi car bonat &4 Ak 3TN0 ERYP it FanchenGanyereh e ‘helwﬂsié@ftﬁmg)ﬁ]%glf@nqnééo,over

1 om met nadgiergefe RS, of R fETERsTE0 il 62 B F s damt Bohinel ™
spect rum ( etgtioh GE fy )alld?l@lfbnyll\&ﬂibrﬂcft? atkenfiGdlfchyl EK@E’&HE eor7£kynylsulfonyl
4- ((2S1-2- Met hoxymet h~nvrrolidj n-1-yl) but - 2vn0|c Acid f

br onp~ HanICB}ﬁfH‘Si respectply i #bineH- SGYK?N usinga basic verabyst su@b a@@ll@hjsl@mm on of

1 1 LY o R TP A o
00/18740 - %@ﬁéﬁ%k@%&r% I MIky AR1A3 /g}tt;wﬁaéfhvior@ém@ﬁ hx@ﬁ\s%%na» fioh 9

(5.92 mml ) of isobuty Poroformate er stirring in the“cold for 30
mn) a sol lmﬂbﬂnqjq:qulvaj@tg)f (. algylrhabidg obfl to 6 carbon atoms by heating in an inert

6- am no-4-| h I i r e.dn

pyri di ne waséﬁgédglgg ?@ﬁw g‘g Lu%ﬁeugﬂ% Jc:nnaw%l?%g CO%V\j tlo \?/a‘fﬁﬁ%o& aﬁgmigﬁd Sver 3
h. The 15eacrédxming/@n6smta&esddmni Syan6koroRydiide i atpioﬁdakdﬁmxtm adeae ¢nd t he
product was_extracted with etgﬁ’}/ acetate. After drying and sol vent

evapor at i ori‘lcoﬁ’ﬁb OF BYKIHIRS thergo %P&@Péﬁ’rﬁ’éﬁoﬁ)ﬁlsﬁﬂi €2. gel4 {s yeR¥eithanol
t hyl t.8).  Ih 0..560

o (28] omith By mv ot R oo pifafiviony, sequp of. 1+ carbon stoms by

[4-(3- brontr@imwlvam APAPPEYEIO BarbORYicTackt YhIDAAY, (iﬁkgdhd% bF mm:dfa@ﬁmndmss

specwm (el ectrospray) e): 10 M+H 518.0, 520.0 80

4- (( 2S1- 2- nagfiestysalyany using peridiae or 2 tjalkpaminegise %ﬁlbﬁt nWB@l‘F;OM pr miormef

19 o D5 o RIS R BBt A Mool ) L bede PR thiebaty 1 o

m. of THF ghouy gplmoﬂ\hton@fﬁye!’ea@ddnﬂ%hﬁgn g\#)x@ phige clxrﬂbx §CacidRaloRgE D! 580

into the solution as it slowy canme to ter stlrrlng over ni ght,
nmL of wat eranigdrided demixadranhydrda mcﬁnmmselxcmammcpy\mdm @tarmmml@snma and

Hrsor and. AR WaBen e mere $1BI561 G2 RAVUENST b romeidano:
and fil terqgc C-SH@C}Jo'nhfnr %/J?Byrro | npi‘Bgijl) grlﬁrtgfn' &fnls" yar‘éé&’io Owfih V& 7- 06 g

of 4-((2S)-2-meth xyrre utynoi c aC| as a brown toam
mass srﬂécmppmpemteraashnmyc amide:)xlorl\zlel—hﬁl@ﬂriﬂe oExsirgd antydride in a inert solvent

using pyridine or a trialkylamine as a catalyst. Where one or more of R1, G1, G2, or

R4 is carboxy or a carboalkoxy group of 2-7 carbon atoms, it can be converted to the
corresponding hydroxymethyl group by reduction with an appropriate reducing agent
such as borane, lithium borohydride, or lithium aluminum hydride in a inert solvent;

30 the hydroxymethyl group, in turn, can be converted to the corresponding halomethy)



25 (2S)-2-Met hoxynet hyl -1-pro@-ynyl _pvrrolidine A mxture of 4.82 g (41.9
mol ) of S-2-(nmethoxynethyl)pyrrolidine) 13.7 g (41.9 mmol ) of cesium
carbonate and 5.00 g (41.9 mol ) of propargyl brom de in 80 nL of acetone
was stirredWQ0MEHM0oyerni ght. The reaction was filtered and SRINESH 20856
renoved fromthe filtrate. The residue was diluted with a smal 2 gamamigof
water and . 30 satd NaHCO, and extracted with ether. The extract was
treated with Darco, dried and WO 001 18440 -97 pcrius99ni oss 2 8 MAR 2CnB
evaporated to give 5.93 g of (2S)-2-nethoxynethyl-1-prop-2-ynyl pyrrolidine

as a yello .| . MAs trum{electrospray, me): 153.8. Exanple
82 5 4-(1, %-’%5@%?%8iéé%‘s"pl inei} SEfvgmi Wih g, oaslng rgtgenieich as phosphorous
f 4- ( 3- Br omaibmmitiand Ve 3 Sroaidatbh bip,6 ' ' ol d sol ution
of 1.75 g (7.78 nmol ;Lﬁ of 4-(1,4-diyg%a@gg’a%giﬁ?sﬁgﬁ%ﬁg%c?@b‘ﬁ?‘i E%tg—“?-f}noic
aci d i n 106hHropethyHerawpd dhe lydigaymethyé graupodan be 4Sy188d witl in @ppropriate

|

N- et hyl nor, | 8 §.22 mmol) of isobutyl
chl or o%‘/or maa'g'2 Ieaoéﬂi%?%f’ 1(:21 éir]%sqﬁér ??r‘%‘ﬁ"ﬂ?g‘i'ﬁé‘("g'aﬂ'a ap gpe éOINF'ﬁ)“sﬁlgs%YflﬁmQ)ﬁl’ ef 1.05
3. 115 mudijlkplam@nen riis N - chtdl ¢$3- far N o dBUAR] of UWhitClidviGiids opitrile
?n(8 mL of pzri?di ne was adéileg dro%vn\?ge. 3A(:abt er gﬁr"?rﬂ%‘g‘ ?ﬂnﬁﬁﬂgng‘g{l@ ‘?’Sr 5 h,
the reacti 6A mnﬁ’@ﬂr@m‘?%@‘wmf@ﬂpand2-§acaibommmﬁs,vwlkerm®ﬁﬁ@meﬁge
ed and

1 Xt it | d,th t t dri
ovapor at o B 6L Y St aborth b BT R Fmdlln britp @l 2 Rarben akams Mebdsenol i n
et hyl acet ane)or gaore o F9G G G, of-R4lisda ﬁhl@iﬁ%&%’i GO @Jngtré%ﬂf;ﬁ?@% toan

yl ) but-2-ynoic acid [4-(3-bronophenyl am no) cyanoqui n

brown f oamalkexymediyb@roupof &-2cartospatays by djsplabing thé hallogehdftom wikagp! e 83
20 4-11,4- D - 8¢ Az irof.4 Sl dec-8:.yl | but-2-vnoic Acid n-Butyllithiumin
hexane 55%8%%&?\@% ?‘éaﬁéﬁéfgf‘g?s%‘s&y*}%e AN 81 Marpaf &1, £0, B o et & amol )

of 3-(1, 4- dhexd ;@ﬁpp'r vl .= 2o in 1 of., THF at -78C
under Ne. Afteru{é??rri ﬁg cg,{[x%_e%%@e?%arﬁ %%QH@“%Q@ %Bb%ﬁg'&ﬂﬁtymnméﬂ% ution
as it sl owgyouparfe2-fcapmn atomstoerN,N-aﬂandytminmeng@touptdres-w%ﬁmoaratm
diluted w h&.5q 25 g[b cH‘ water , extracted wth ethyl acetate and the
extracts woy cTIAQNE Ja¢ Nalqgen Youy With AMMORIH, i PEMary, pHseondary amive,

sul furic agdsgectivelyenpPimeh&divedf)e residue was slurried wth nethanol and
filtered. The filtrate was evaporated and dried in vacuo to give 4. S g of

4-( 1,hl15 di oxa- 8Imaddiipn ¢¢ AhcsMetheds esoripbdithediy abc‘;ua, m@lgg?ng)ebgg\yam%
anor pnous . spect.tumel ectr spray, ; . 0.,

00/ 18740 - gﬁhtfg‘é?%ﬂzﬁ”éﬁ%s-cf{[’? '?‘91‘5‘55%%54‘8?5% ﬁg“foﬁo&. the JBYEPRalipn heft the one
PGTNS99~126&fip&unds AR dis i‘hv@hﬂ‘drﬂrﬁﬂﬂfugigthgséegmgﬁl%d?ﬁ@%& tﬂé.pre arati

1, 4-di oxa- 8-azaspi ro[ 4, 5] decane) 22.38 no cesi‘u car%‘oﬂ%t e and
8.32 g (69°YlamEPInagelinesodely (ye alsppplieablr @ pieparation af ebaespondinght i 1 red

over ni ght . | s.filtered gnd the filtrate was

evapor gt edg%bgagl}(@n%'gg&ohﬁgﬁlab?ygﬁ%fﬁm&ﬁ\%‘?c&a“rgﬁ&e?&%d M (Recepphigatioded to
the re20 duW@:963398 am xiised b Peepatd the 3-HRhoqliBlife ARTRRAIARY WEAF ISmE" ©
treated with Darco) dried and evaporated to give 10.8 g 01‘a

3- (1, 4- di oWPYCRUOL, WopTein RA, £71482,80ry Ry e atkoxpialkpleming gfdupsy Thaohemichl : nass
spectrum ( leo%gél{rgssgésgxbeﬂnelﬁe aI\I;IEi_i'C&]ﬁBO]ﬁ' &’0-9633980 can be used to prepare the 3-
cyanoquinoline intermediates used in this invention wherein R1. Gi1, G2, or R4 are
aminoalkylalkoxy groups. The chemical procedures described in the application WO-
25 9633979 can be used to prepare the 3-cyanoquinoline intermediates used in this
invention wherein R}, G1, G2, or R4 are alkoxyalkylamino groups. The chemical
procedures described in the application WO-9633978 can be used to prepare the 3-
cyanoquinoline intermediates used in this invention wherein R], G, G2, or R4 are
aminoalkylamino groups. The chemical procedures described in the application WO-

30 9633977 can be used to prepare the 3-cyanoquinoline intermediates used in this



10 Exanpl e 85

4- ( 3- Brono- phenyl am nol - 6- ( 2- et hoxv- 3. 4- di oxo- cvcl obut - 1- envl am no) - qui nol i
ne 3-carbonitrile A mxture of 1.00 g (2.95 nmol)

6- am no- 4- ( 3- chl or o- phenyl am no) - qui nol i ne-3 15 carbonitrile, 20 nL
ethanol) and 0.873 nmL (5.90 mml) 3, 4-di et hoxy- 3-cycl obutene 1. 2-di one was
heated to reVP8V18MBer N2. At 4 hours removed heat) cooled td 924056
stirred overnight. Decanted off solution and stripped sol vent. Bher
to crystallize, collected solids and dried. Boiled in ethyl acetate to
renmove cyclobutene starting naterial. Drgsed in vacuo, giving 249 ng of

yel | ow solid: nass spectrum 20 (electrospray me): MH = 463. 2. Exanple 86

4-f 4- Chl or 04,45k N0 Wi, } N@),- [ ROl i-nes3- Wrile A
T e A B A R TR
of 4 25 chl @bevelpdibntAppHEdtions descPib8 ZonthotidsPWhdre ithe iftychtACfneldmie grtipd 125
m of ethoxyethanol was stirred under nitrogen, at reflux tenperature for 1
h. The mi xt Biree Dees inweducad ap@ thelGaestiondeiuinazelinasshessameTahemiity eandieur e
was added sqQgl . e : . lected, . washed wth
water, and 8‘?‘}-“2‘?@@5@?@?‘625_&&% %Ehoqgs unwﬁoﬂ{ug}g%%uﬁ'@fb)? (fﬂe 1?1, (?1,62, and'lau

4- (4- chl or oxdh iRt RREEVFEENAS bf his/mdbAtRInNOXY- qui nol i ne-3-carbonitrile 30
as a solid) np 139-141 C nass spectrum (el ectrospray) me): MH 357.9.

WD 00/ 18740 PCTNSeprezoo@isve? comppwils? Qb 3thi dnwentiop| weB7 evaluated in several

4- (4-Chl oro-2-1.1 uor,0- phenyl.am nol - 6. 7-di h dr oxy~ui noj i.ne- 3-carhonitrile A
m xture of 5t'2a§g§' gplgfrgﬁqoeé/g%am tg&ﬁoprggqqu&% @?b%écﬁgﬁ%a“’ia{]&e- %Qrﬁf?%“ﬁétqo'i‘VS

qui nol i ne- 3ipa@nken gbsrseds%igam;aat BctBlityPaérihkibiiers by drasinl tprosiie kivRsess hhd hRd
under nitrogen at 210 -220C for 20 m nutes. The m xture was cooled and
added to 50 apliprgtifezativeragentsuBased endhe aetiiy showanin thenganslandipharmagalogical

col | ected) 1 I . Qi . .

4- (4- chﬁgr o\-{%-? P fo&gérmorg% k%%q% rﬁuﬁgg9@%@?’%@@%0%&%&?&%lg%é’g?SCWSWIP‘?qCI e as
a solid) np agdls. Aheest pestedwpecdedwnd redults ob@ined MexhdwdIeow.10 Exanpl e 88
4-f 4- Chl or o- 2-f | uor o- phenyl am nol - 6- net hoxv- 7- ( 2- pyri di n- 4-yl - et hoxv) - aui no
line 3-carbonitrile To a solution of 0.655 g of triphenyl phosphine in 20 m
of tetrahydrofuran was added 15 dropw se 0. 348 ng of diethyl

azodi car boxyl ate. The solution was stirred for one mnute and added to a

m xture of 0.330 glmhibition of Epidermal Growth Factor Receptor Kinase (EGF-R

4- (4-chl gro- 2-fl uoro-phenyl am no%.— 6, 7di mfdroxg Eui nol i ne-3-carbonitrile and
0.500 glaf 2-(4-pyridyl)ethanol Y8 N30 © hydr of uran. The ni xture
was stirred at rqeprdseRtRredicst ®nlHunts RRW SValdich AR tiir BbilifEId #RMi RS

[ 655 IggHunfSt ri phenyl phosphilﬁe lilnESEZO m 10¥1@

added. 20 To a solution of O. g of
t et r ahydr of phasphandatinndefl the dprasine ©@sEYE ofpa giepde tshbdtrazez calakyaecdh dyythet e.

Th | uti ti f i nut d added to th ' . Th
Tt ure. was SBERG BhCE Ardhe R uBstolor Rt i behules ST R s
chr omat ogr amﬁ@%e%g&inké afp-&elle@ibighndspihla 1R Worapd- Mane ggg Pg%g%ﬁﬁ@ﬂﬁhha”e-

Sol vent was renoved fromproduct fractions 25 giving O.

4- (4- ChI28r odn-thisyassay (5 dhe | Higitagged 6cyieplnsig - qongain p8fr EGFR. 4-Av| recoroRippntqui nol

ot ochom sOPy RS RARERIR AR odBiRRG EGADe e bR oy ghtotind’ ™0
DQF- COBY, NGRS adids645) 1 H3eceliotiby Qe ABOHIS), . 1$10 2blls IMBO.mm PIROALABT40 -

100 pcr~s99nias6 2 i MAIt 2003 Exanple 89 . .
4- f ( 2- Met hosxinfester\atanaphof 18 mfwsell and-celle yvare harvesied 48| I3 pest) infestians Auor o

phenYl am nol ; 3-e\vano- /- XY= QUi -~ ATk d j Wel %o 0 a
stirring solcal?quar? O(?e%t'r %?é‘h"?si“f%n%%ﬁ{ﬂ@r qgg ;ﬂﬁ%tﬁr{;kgﬁz(ghr%?ﬁﬁ%ﬁ ngfﬂlhglg?o
phenyl arpsno)columit aey -whshing! the e cSlusdr Wwithi20r inhe imidzéle SACBGER. Wasrelted of
dii sopropylethylamne in 40 m_ of tetrah%/ﬂdr ofuran at 0C was added a

sol ution of With 3/B eMotmidsaole: o0 @M iNa,HBOH pibB.Q. S0PRYHNaEL: aRraclipnser 45

) 1. 87 2Rk}l 26 05! OESOYMTREEA, A5 00 sRAAARTh 0ol Rerch, N1 2t

room t enper at’ure, e Was pour a so sodi

bi car bonat e ndnEXxtipaih @dd Wipepx hyd 010mdM Ptfable ST garirc wagfrokémin was
dried over magnesium sulfate. The solvent was renoved and the residue was
purified by HhicmeHardgng sOedi’/Piea gel . Product eluted with ethyl

acet at e-gget hanol -triethylam ne 40:8:1 giving 0.87 g of the free base. This
was dissolved in 20 m of ethyl acetate and 10 mM of a solution of hydrogen
chloride in ether was added. The solid was collected giving 1.02 g of the
title conpound a a 15 yell ow powder: mass spectrum (el ectrospray, me): MH
498. 0, (M2H)' 248.5.



Exanmpl e 90 (Sl -4-(2-Metho~nethvl-pvrrolidin-1-yl)-but-2-enoic acid
f4-(3-chloro-4- fluoro phen | ~am no) - 3-cvano- 7- net hoxv-qui nol i n-6-yl | -am de
di hvdrochl oride 20 By using the nethod of Exanple 89, 1.2 g (3.5 nmol) of
6- am no- 4- ( 3- chl or o- 4f | uor o- phenyl am no) - 7- met hoxy- qui nol i ne-3-carbonitrile
and 2.4 g (21 mmol) of (S)-(+)-2-(nethoxynethy) pyrrolidine were converted
to 1.5 g t hevVei¥1&4@onpound, obtained as a yel | ow powder: nasPCIAIS9/22086
(el ectrospray, nmfe): MrH 524.0, (Mt2H)'2 262,4. This reaction cad 3aMab 2t
done with (R)-(-)-2-(nethoxynmethy) 25 pyrrolidine or racemc

2- (et hoxynet hy) pyrrolidine giving the_.}f%_ent ani onmer or the racenmate)
respectively. WO 001 18740 - 1ol Exanple 91 PC TIUS99l 22056 2 a MAIL
2003 4- ( 3- Hvdr ox t hyl - pi peridi n-1-yl).-but-2-enoic acid f4-(3-chloro-4-

fl uoro phen~l am W §9W§H‘g°-es7%‘f hB&de daiond0 mepmy stogki sputionsr arc 108 de By
usi ng the nmaisaRyIodIfdRIGTEDRISEH) Ph iy SRMLo- 45 (3-chloro-4 5
f1 uor o- phenyl am no}ﬂ-g?- met hoxssj-aqEﬁgéfcgﬁ’@g&car’btltjar?lk%];’}l'l%(ggg]ﬁv&rezé%&ﬁd {0 5@; 2

mol ) of 3- Bybmithy % yPMSQhand dhere senially dibnedrd e desi@d oneritbot ivike

K/ﬁgpggzdz) o%a)e&ga&%égq é‘%%@}ﬁ\ﬁﬁ%h?ss spectrum (el ectrospray, me):

4- (1. 4- 03 oxa- 8- aFer thel énzhrthe T38fmS 19! )= B'Each RRMEr Faﬁhﬂgfoéﬁ&g’rgﬁpgglogg) usi ng

chl oro-4-fluoro phenyl am no} - 3-cyano- 7- met hoxyqui no
the method ¥ereRddpdracamh)wal oba §6¢wesibplatenilo)thisiwa-addedd 1 OBestinty Q1D

fl - phenyh api - - quingl i ng-3-carbonj trjl d2.6°g (18.4
oty Cof 1 SR R UPHEREY 18 Rl G Gok1 &b Tt vad iboved nsit i ¢ o
conpound. Tiwe 105mir e ibaagd M%nwg@%ygh%ggh@%@g%lﬁyé REG L Bnal

(el ectrospray, me);: MH 552.0, (M2H)
4- ( 2- Hydr ox?f}f;ﬂst)hw HpPhAXiBuffer (Table- A)0-25- |ga SPeATR iard 1244 3Hgh! Dhiedredcetid Uor 0

20 phenfy | aghd9) s e - gui n~l i n-6-y11-anide By using the method
of Bxant) e B Rlo b e SRARAY rgbh Wiyt i Bflgwio by spoting the
f | uor o- phengrdtiaervalneromes prexy-PRA fiki Pipers: TRE ¥R} Histd as?éggaﬁregihgx( v{l‘&x 4

. g e

mol ) of Zﬁﬁgr Oééﬂgt hyl - pi peridine were converted to eti
conmpound. o PRESPROKE agkls aprhiradineqtivity was oreaswed tusingoavdizuid seingllafact r um
(el ectrospr@gheepi €): MrH 25 524.3) (Mr2H)' "~ 267.7. Exanple 94
4- Br ono- but - 2-enoic acid f
4- (3-chl oro-4-fl uor o- phenvl am no) - 3- cyano- 7- met hoxy ~ui nolin-6-yl1l-am de.
30 By i ng the nmethod of Exanple 15, T4i)l er) croton5~1 chlori de and

e

6- am no-4- (3 a
chl oro-4-f = phenyT am no) - 7- Met MORY- Ui ot T e 3= car-bont-t+e—was
convert ed 1% 00/ 18740 - 102 Eipal 100 Kxns
1 M HEPES (pH 7.4) 12.5 mM 50 uL
20 '
10mM Na, VO, 50 uM 20 uL
IM MnCl, 10 mM 40 pL
25 |ImM ATP 20 uM 80 uL
“P-ATP 2.5uCi 25 uL




PCTNS99! 12056 2 1 MAIt 2d43 the title conmpound which was obtained as a
solid that could be purified with boiling nmethanol. Exanple 95 5
3-13-f4-(3-Chl oro-4-fluoro_phenvl am no) - 3- cvano- 7- met hox~

~ui nolin-6-vl carbano | ~l1vll-S-nmethyl-thiazol-3-ium brom de A solution of
0.5 g (1 mol) of 4-brono-but-2-enoic acid [4-(3-chloro-4-fl

phenyl ani no¥&WA82#o- 7- net hoxy- qui nol i n-6-yl ] -ani de and 0.6 3’ (éjsfwﬁ??ﬁ? of
5 methyl thiazole was refluxed for 4 hr. The m xture was dil ufédMMthaet hyl
acetate and 10 cooled. Solid was collected and recrystallized from

met hanol - acet one-et hyl acetate to give-872 g of the title conpound as a
yel | ow powder: mass spectrum (el ectrospray, nfe): M 508.0, 509.9) (MH"'
254.4) 2S5.1. . :

31314 (3- Oh of prophaortBats for fepreseitatiye compounds of the ipveniion are shown

aui nol i n- 6-beleribIABLE 1.alheld504s thelcohgentiatiompbiescompouhd astddd i raiakert i on
of 0.7 g ( 1.4 mmwl) of 4-brono-but-2-enoic acid %4- 3-chl oro-4-fluoro
pheny! ani nohe dotal, amaunt- pfephnspiyorylatadosubsrae \ny 50 ‘Ehe Fhdntobigsn f (tBe Eshmol )

of 4 net hyl I d,.f r ith
et hyl ace%/ %tnmf%m coo?rhﬁa&gﬁﬁ 23 ]\%ét%]ﬂ(z:rgpldé%g’%gt nggﬁi&‘? wgsagg i\eziggjq \rMom
met hanols aC@W@a@EWﬁaté’@ foat Gelddsd lreégox%e?cuaveofméﬂ% idhwlﬁorpwapeméat@& a
yel | ow powder: mass spectrum (el ectrospray) me):

(MH) ' ' 254, with gegollowmedepnelan7 25
Met hvl 4- benzyl oxy- 2- (di net hyl am nonet | | yl eneam no) - 5- net hoxvbenzoate A
stirred mxture of 70.0g (244 mmol) of nethyl 2-am no-4-benzyl oxy-5

met hoxybenzoat e ( Phyt gshmibigsn ¥ IDBZQCPWMmég@ﬁM(@m& xnooof
di et hyl f or mam de di met hyl acetal was heated at 100C for 1.5 h) cool ed, and

evaporated directly under high vacuumto give 81. 3/|g of off-white sol : d) np
134- 140 3..01 30 Me=N). . WD Q0/18740 - 103 [Ex 98
g Ibenzv]I oxvl\@argm@ % WW@-(&?OHBWRN‘%-@I‘?% niSt& Nymb ‘?rcer’ﬁpﬁfé%ﬁa 6e2 S
Ut 2913 T, j : - '
nexane) i n St o AditaSy At f-2op ficctpfeicdontdy B iSRG pHIderBrtd 1 o

m of THF dsy the@nafindrafer 98f mﬁmtéé ab tdont tdﬁg)eﬁdxuremﬂ‘aefméseﬁéh &fi Bst cofolindt ur e
was treated with 10 g of .methy

4
benzyl oxy- zas(faF%Bf%‘y‘PYaHﬂWSrﬁétWPB%S?H%ﬁ EPNKeomsobbisringmits of r‘FOQ'G}S PET of THF
during S mn, After 15 mn a Cthe stirred m ture\zl\@: \g‘a@ ﬁéOCfor
a further 39S 208 %358 PERer Fé%[?%“&‘&m“?% agIofnt of 1adiolabled, dto
25C andisst i jnt@fofa®dd Bt MeRRISEC Peplidd SubsBae DRL R efaﬂeldwiﬁaﬁﬁt)es and
diluted wi th agqueous 10 sodi um bicarbonate. The resulting off-white solid

was filter espompgpipecatuse it thesabsence of st ceropeundes apdswedh by llqudtssmtldilayomg) 4.5
g of 7-benz Io h - met hox i naline-3-.carbonitr (o} alned
0 an of - e BN S THR PR aiel Ele Kndidd Rorl B SAFALRRT A Bl Pl i

307. 15 ExaAwPein&ae Absraoe Yo Qe edzyeithierreadironet Tigx JC4 valges memjsw bcamtrl I e

averages of the individual determinations.
20



To a stirred suspension of 1 g of

7- benzyl oxy- 4- hydr oxy- 6- met hoxy- qui nol i ne-3 carbonitrile in 10 m of

nmet hyl ene cr\kgri (“l% was added 5 ml of oxalyl chloride (2Min nethyl ene
chloride), a 4 t‘gps of N, N-di net hyl f ormam de. The m xture REI/NK0922056
refluxed for 20 mn and to it was slowy added agueous sodi um bi‘ﬁ?}ré&c;nate
until the bubbling ceased. Follow ng separation of the |ayers, ?@éni C
| ayer was evaporated to a small vol ume,_ 4ghen passed through a plug of
magnesol . Elution with 50 m nethylene chloride, foll owed by evaporation
provided 0.6 g of ?-benzyl oxy I - 6- net hoxy- qui nol i ne-3-carbonitrile as
a pale yellow solid, np 282- Zml’lgg?ﬁ?gg‘gg%%‘%ﬁzgﬁ‘i‘ﬂ el ectrospray, me) MH
325. Exanpl e 10U 4- chindribition of ®piteynalbGreRe ' i-re-3-carbonitrile A
stirred suspension of 0.54 g oPp% benzyl oxtgﬁfgﬂﬁg%&dé%%%xy-qui nol i ne-3
30 carbonitrile in 10 mM of nethylene %boride wasgjcocblceﬁd to OC. To this
was added 10 ml of boron trichloride { i n methyl hm I°6ride). The

m xture darkened asCompound 00/ 18740 (UMM PCTNSO99%¢R056 2 a MAI'! 203
warnmed to roomtenperature and a solid precipitated out. After stirring for
1 hour, no further reaction was observed. The solid (unreacted starting
material) was ffhtered off, the remai ajO@E sol ution V\B.ﬁ cooled to OC and
guenched by the_dropw se addition of nmethanol. Followi'ng evaporation of the
solvent, the reé due was dissol ved i n(Bnet hyl ene 1

chl ori del nmet han?%/acet one. Purificatipon of this residue was carried out
using silica gel™ chromat ography, el utq&@)‘\/\jth a solvedt gradient of 1 to 5
percent net hanofé nmet hyl ene chloride, ftyqprovide 0.07S,g of

4-chl or o- 7- hydr gxy- 6- met hoxyqui nol i ne-3-carbonitrile &s a yellow solid, dec
>245C; mass speurum (el ectrospray, nP.896 MtH 235.2. 1§ Exanple 101

4- chl or o- 6- net v-7-(3-pvridin-4-vl ()%8%”(\/' -qui noline-3-carbonitrile A

m xture of 0.070 g of : 3

4-chl or o- 7- hydr&Xy- 6- met hoxy- qui nol i ng-g3-carbonitrile} 0.062 g of

3-(4-pyri dyI)-]qﬁropanol and 0.235 g of triphenyl phosphine in 3 m of 15
met hyl ene chl orftle under nitrogen was k@oled to OC. Tb this was added 0. 14
m of diethyl agpdicarboxylate dropméﬁ%After 30 minutes, the reaction

m xture was warned to room tenperaturée d further stirred for 2 hours. The
m xture was corfifentrated down to 1 nl gand purified bysilica gel

chr omat ogr aphy,lé)ﬁl uting wwth a sol ven(itj@zqr adient of 1 to 2 percent

nmet hanol / net hylelfe chl oride, to provi ©.090 g of 202

4-chl or o- 6- met hyggy- 7- (3- pyri di n-4-yl -O%féooxy) - qui nol ife- 3-carbonitrile as
an off white gum Exanple 102 4-(3-hvdrox~r-4-neth

r~I - ghenvl ani ndi076- met hoxv- 7- (3 Pvri diges 4- vl - propoxvl § 25

qui nol i ne-3-car§gnitri le A mixture of 0.09(1 g of

4- chl or o- 6- msthl y-7-(3-pyridin-4-yl -OpQQYpoxy) - qui nol i%e-3carbonitrile,
0.050 g of 3-hygroxy-4-nethylaniline, @039 g of pyridine hydrochloride and
3 m of ethoxyethanol was stirred under nitrogen at reflux tenperature for
20 minutes. Thdlfi xture was cool ed a®d05 | tered. The product was washed
~with 30 saturatg?d sodi um bi carbonate, water, then dried to give 0.080 g of
4- (3- hydr oxy- 4 0.015 1

met hyl - phenyl amilgo) - 6- net hoxy- 7- ( 3- Ryddgdisn- 4- y! - pr opolxy) - qui nol i ne- 3-car bon
itrile WO 001 18740 PCT/ US99/ 127056 2 ~ t 2~3 - los hydrochloride as a
solid) dec >15303: mass spectrum (el €08spray, ne):2 MrH 440.9. Exanpl e
103

Inhibition of Epithelial Cell Kinase (ECK)
5 In this standard pharmacological test procedure, a biotinylated peptide
substrate is first immobilized on neutravidin-coated microtiter plates. The test drug,

the Epithelial Cell Kinase (ECK), Mg"”, sodium vanadate (a protein tyrosine
phosphatase inhibitor), and an appropriate buffer to maintain pH (7.2) are then added



5 4-Di al |l vl am no-but-2-enoic acid

j-4-13-chl or o-4-fl uor o=phen” ~| am no) - 3cvano- 7- met hoxy- Qui nolin-6-vll-am de
A sol ution ?q,ﬁ g (O Smmol) of 4-brono-but-2-enoic acid pc'r/Usggfz2056
(4-(3-chloro-4-fluoro phenyl anino)- 3 cyano- 7- met hoxy- qui nol i nzﬁa ﬁgr
in1m of N,Ndinmethyl formam de and 4 ml of tetrahydrofuran S st ed
wth 0.49 mM (4 mmol) of 10 diallylamne for 3 hr. The reaction was
quenched with 10 m of saturated sodi um3icarbonate and 10 m of et hyl
acetate. The insoluble precipitate was coll ected and washed with water to
give 23.7 mgodfe itmmbﬁllzteldeubsnramcmﬂmﬁfugemchaﬁa)WelnaAS'PﬁpEhéhrablﬁéd to initiate

(el ectrospra @254‘ M+H _506. 0, The et% acetate | ayer was washed with

water. AfteP P-?P@O {PBn AfiRE incubaRRL dhe assay B%@%W&ﬂﬁétw%g Spiighle pulderoy
preparativey ni ng

D Gbos 11 11 dhhdz Behidd e RoiiEleg BEAeAIhich 1O Pioltd ahﬁ’?‘!%\%ddé.‘b%%%gg‘d%e

trifl uor oacéHRP)-gonjugdted aRi-phogphotyrysind moﬁaclénarrgmﬂbodyheTmE aftityddyageatdie
bis-trifluor acetateﬁat .. MassS, S trum. (el ectrospray, me): MH 506.0.
20" Exanpb o PEHSSET st bgin 53 e R, PtV MonoruhL whlin @lisefigd a a |
In the ﬁQLﬁE?ﬂ%““‘ D ShB e Phosh G fon, TREL RadlbhcHRb Db s 2 e
(4- (3-chl or wsed td mgfyph@nW@rm of olECK- tyrasine kimast hovyitygwiher ihe- BC 5ylis] them de
and bis-(2-netho eth 25 .am. was C ver ed. to, 52 he title
conpound as “PHE" ﬁ%‘{éont M PF%%&@PB% Sgtéﬁ é@pgwwlpﬁﬁ?y?gptg’ct stssulls,

me): M-H 54Btdhed fo‘r‘@e%@kérﬁm Mﬁ&@@&'o@%@ %vemM?il hre2f&8d in (fZBEEaﬁm' e
105 4-if 1.31D oxol an-2-vl neth 1-nethyl -am no! -but-2-enol ¢ aci

3- cvanod@- n@dulgRrle-equies §orn ymgigey campasntbindisatioreit wasrtested pfultiplanipes. 1~3,

4- br ono- but - 2-enoi ¢ acid [4-(3-chloro-4-fluoro5

phenyl am no) - 3- cyano- 7- net hoxy- qui nol i n-6-yl]-am de and [ 1, 3] di oxol an-2-yl
met hyl - met hyhhiBition @f Kaisase QiR M@ Aaih @odthfhi effor LIRDR:ithé Ear9QAPAMMGInasS t he
bis trifluoroacetate salt): mass spectrum (el ectrospray, '
Exanpl e 106 LgheVEGBjreceptorhy dr ox~ -r ethyl!-anino! - but - 2- enoi ¢ acid
f4-(3-chl oro-4-f l %198@&?%@?%%&0%@% P;}r %}J{'WR 8%{131'3% H]xgd' ¥111 beam de

I n the mammer of enoi ¢
[ 4- (3- ciAb or prebefideuor mbpineaybdiari 'nm)ibiﬁ}rcympexﬁxdrmmhomysubmml ipeptédey hd -tem de

and bis-(2-h ne s.converted to 22.2 of thetltle
corrpound((frpé pglgé’ teé%g)gg PREE O Wg,g‘hitgm(cepg&tapgs%qoaxye 1529) Hng10ther ang
60.7 ny of I 0 t r I

Tl Sl ety i e i

4- T, ~i onor pholibiterd invan mmomambuffelam xdaxfnmu( BHc(ﬁiJZL)rA)TE-ahdi aagadio&ive tracer
pheny! am no) ke YBnoG 7 1BE Mots SBOLL TG bl B Eud BnblFoMTAS! Rler

[ 4- (3- chpor Qné’crbﬁhdrtprtﬁ@mdcﬁ% (rjpﬂbspimfevada@cxzrewlhpw A434-1RbIBeStriddonaeh de
and t hi onor phol i ne was convene . of the title conpound (free

base), nass Bpassay unxt@eq @cmmgpmagf)edn&er)eﬂemqa Gl&lb&ram@hwhngwa Thise

title conpoun&llo%q%g 8 bzijlsvg%b %ldutéxﬁgéﬁ?ftg ggmo}st gf K%‘II:Q {n%cs)ssines Qmase activity

(el ectrospr 5§
where the IC,, is the concentration of drug that inhibits substrate phosphorylation by

50%. The results obtained for representative compounds of this invention are listed in
25 TABLE 2. Multiple entries for a given compound indication it was tested multiple

times.

Mitogen Activated Protein Kinase (MAPK) Assay

To evaluate inhibitors of the MAP (mitogen activated protein) kinase a two
30 component coupled standard pharmacological test procedure, which measures

phosphorylation of a serine/threonine residue in an appropriate sequence in the



4-f4-(2-Hvdroxy-ethyl)-piperazin-1-Yl|l-but-2-enoic acid f

4- (3-chl oro-4-fl uoro-~henyl am no) - 3- cvano- 7- net hoxv- qui noli n-6-yl1l-am de
30 In the mammer of Exanple 103, 4-brono-but-2-enoic acid

[ 4- (3- chl or o YO f¥I8#bphenyl anmi no) - 3- cyano- 7- met hoxy- qui nol i n- 6py+,bs§yﬁ'26§; -
and 4-{2- hydroxy-ethyl) WD 001! 8740 - 107 PCTNS99I 22056 2

pi perazi ne was converted to 32.3 ng of the title conpound (fr&e base and
mass spectrum (el ectrospray, me): MH 5391, 42.2 ng of the title conpound
as the bis trifl uoroacetate salt); mass spectrum (el ectrospray, nme): MH
539.1. 5 QQW%%w% 53 . 7-Trioxa- 10 aza- ¢c~cl ododec-10 girl)-but-2-enoic
aci d La- ( 3- CHISRE 1R 1F REGSEIGs-ANd\ AbSERGE AT "39‘89%‘mjmhlhmt,h®msed Recombinant

qui nol i n- 6- whinagNVEE 11N M)@ m@{s 4- br t-2- en0| C aC| d
[ 4- (3-chl oro-4-f| uoro ptgenyllg% no) - sé)%é%gp{? 3‘8%&{,“&8\ HB’I“F umap ERX

and 1, 4, 7- t {M&PK)1amdhe apiyasgd MARKICERKD wasineshawangth kb Zte%{!@P %&ﬂE%S 41

mass spectrum (el,ectrospray)

AL MRSl R Bk s o .

t rums h
i T S A e

phenvl ani nofM h@)mcrﬂﬂtqﬁ@k%lf:)qmsbed md Geudtédm&ml}%uﬂhh{e‘&?dﬁso‘c 1 g of the
4- br ono- but - 2- encf q’%bg{%%Af 3-chloro-4-fl uo
phenyl ani no) - 3- cyano vrales ised n"‘GLW]aS&%i dee (MBP4 pepvide dnbsaratev. ),

1.2g of N Qﬂmmﬁmﬁbﬂ%}’ﬂltﬁé‘ﬁd’ﬁdgy@’ﬁfb@ﬁﬂeOflgﬁggéﬂ;gq*éﬁ{dm ?T%gmlv )) and

1.5g of 20 sodi um bi carbonate ) Théas
stirred at %%!ﬁ?lﬁléﬁ%p%wmﬁels%wezmm@ asEGBY! fumﬁgﬁbl@lrﬁ@(ﬁ’ m%@ﬁﬂrskk yhe

reacti oggm prod ct was filtere After f

chr omat ggr phy L?ﬂarﬁﬁ'/ft acet gﬁhgg EPétsﬁﬁ’R YGTEtRRSRAESA % 1079 sipcks )n 1074BMSP of

the title cawpaun AateSAiquior vds ke d %oy, le 111
4- (4- Hvdr oxy-p elripn(‘jb?nai3 - but - 2- en(/)ﬁbcagicvlg) it £ Ygft 16t a smg'fxpo nt

f 4- (3-chl Or%rgn%g "o%h@‘?\:\lloaﬁmW)QBuwﬁndcﬁncmmﬂanmyf@lal m&k@pgngélcluf@m de A

m xture of @&y ut-2-enoic acid
[ 4- (3-chl oro- 4%36{05&6%1&159‘;” f‘13(5:‘5'?'1“”1Orﬁqua?to1%

f 1 uor o- phenyl ani b} rBammnWagnmead”Im!MWnnﬂ HMGI‘ “u agg ?@ﬁ‘er %?l é 93, 2 a
(1. 02,1§1m)%of 4- drox%(gggerldlneanZS rret ma
stirred at FES v ‘Wﬁ;ecﬂf T_leeapmgnmggaozms@fzqaasmfﬁahadtlﬁmﬁbﬁt ure

for 3 hr. add and the precipitate was
filtered and %ﬂ%ﬂ%@? E&We;}g%: @@p‘g%“\e?égﬁ%“% (ﬁdsePZWBﬁ' ag fdeliyes giverfe
filtrate wesugxecosbirant WARKe(EIk|) peretubé. erwmhamasrqmaﬂbﬁbak&v@ﬁm%hﬁbx

purified by re ar tive TLC to yield the second cro WO Crops were
conbi ned t nglv @ IO (53( Recombinant Mek (MAP!?K) ( 05 2 5 ug) or fully

activated Mek (0.05 0.1 units) was added to activate the Erk and incubated for 30 min

20 at 30° C. Then substrate and gamma “P ATP was were added to give a final
concentration of 0.5- 1 mM MBPP or 250-500 uM Myc; 0.2-0.5 uCi gamma P 33
ATP/tube; 50 uM ATP final concentration. Samples were incubated at 30°C for 30

minutes and the reaction was stopped by adding 25 ul of ice cold 10 %TCA .After
samples were chilled on ice for 30 min, 20 ul of sample was transferred onto P 81
25 phosphocellulose filter paper or appropriate MTP with embedded P 81 filter. Filter
papers or MTP were washed 2 times with a large volume of 1% acetic acid, then 2
times with water. The filters or MTP were briefly air dried before addition of
scintillant and samples were counted in the appropriate scintillation counter set up for
reading “P isotope. Samples included a positive control (activated enzyme plus

30 substrate); a no enzyme control; a no substrate control; samples with different



S tan solid: np >215C. Exanple 112 4-f 1.4'|Bipiperidinvl-1-~-but-2-enoic
acid f4-(3-chl oro-4-fluoro=, phenyl am no)-3

cyano- 7- net hox~qui nolin-6-yll-amde 10 A m xture of 2SU ng (O S 1 mmol) of
4- br ono- but-2-enoic acid [4-(3-chloro -
4- f | uor o- phd¥QPUH#Y) - 3- cyano- 7- net hoxy- qui nol i n- 6-yl J- ani def%@%‘ﬁg (
1.02 mmol ) of 4-piperidinopiperidine in 5 0 m dinethyl formarri2 S 3
stirred at roomtenperature for 4 hr and at 60C for 1 hr. After the m xture
was cool ed, the suspension was diluted.gyth saturated sodi um bi carbonate
solution and extracted with 15 ethyl acetate. The extracts were evaporated

Sof fa: rp SAtbeRitSds s o B8 FRES A Sifmdsth RefredctinBiudyS tithen e
f 4- (3- chl ocompeddds@mnphapedificinhibitods sucans sthusdSporine or K252 B).

met hoxv-qui nolin-6-yll-amde A mxture of 2S0 ng (0.S1 mmol) of
4- br ono- but - 2- enbh% r%iq;tq X/ap FapHIrest @s cpm. Sample replicates were averaged and

4-fl uoro-ph 1 00 L= et - qui in-6-yl]-amde. and (
1.02 mol) %?yétcﬁe?a@glqag{(%éaﬁ céungg Ml% ﬁjg/'{af ‘g?snﬁa#lui?ée ggqqpr ?‘Eﬁ%t room
t enper atiur einhibitidObysaltest céfripennd inas walktlated aagcorfeetedtpnt bentiSaRfsRtedn Was

diluted with saturated 2S i um bi carbonate sol ution and extracted with
et hyl acet ath® Swe}é&?‘lfé?:?é%zkf ?0 mhem dbeeverl spncsniratinsg opinhilkitos avers

preparative j 0 | ik ' - .

Do havao - eaek gﬁ%ﬁ%@%ﬁ@%@@%&@ 49 §% ifjoilidg} ke dhbrmined

4- (2. 6- Di negraphicglyp romditire dosdl yespoase2ewemoifor & iinhibuiof 3erc by @hoappréprists o
phenvl am nog - 3- ¢yano- 7- neth}gX\é%ﬂri nQl m6-yll-am de A m xture of 250 ng
(0.51 mmol ) “SFPUET, PEIREA But 18- ¢ optarped 4oy Jeprgsegrasive compounds of this

4-fl uormy p ' i A j iHa- 8x - g 7 ~L (
1 02 ey | AR GOUSEIMENRBLETE W LRI Y 1R tpirae GG br Ml el [
stirred at ¢wapaundntbisrisawirwlifation3hdiithe Gimpoupd stais emalnated moee thars onk timeed wi t h
sat urat ed sodi um bi carbonate solution and extracted with ethyl acetate. The
extracts were evaporated to an oil, ViASBEEB2wi th hexane and dried under
reduced pregaHiltib® of Kehabe dridér P ¢Atai L & Exanpl e
115 4-fBi s-(2-hvd Q%%ﬁiﬂ%@@%ﬁt@né&@g@g g‘?gﬁ)’( gﬁ@ﬁ?‘@?—eﬁl—f | uoro
phenyl ani no) - 3- cvaHRse hd togsn Acttyated Protgin Kinase;(MekrErklir e of 250 ng
(0.51 mol) of 4-bronp-but-2-enoic acid [4-(3-chloro

4-f | uor o- phenyl am no) - 3vEgRNO- 7- NREROXY- qui Nk AaaEriy| | - am ges2 @ngh 136 ny
(1.02 nmol )Exafnple , |' -jwNnod~-2-prepanol in¢M25 m di net hyadpr man de was
stirred at roomtenperature for 3 hr and at 60C for 2 hr. After the m xture
was cool ed)72sat urat ed sodi um bi car BbT#dt e soll@i on was adde® and t he

sol uti off wa¥ subsequent|y extracted2%83 wi t*h 8@ hyl acetate.9The extracts

were evapor&ted to an oil, washed #-#4 hexar@and dri ed under reduced
pressure. Y{%ld 240.1 ny (87% tan4&e}id: np%22-125C. Exalfpl e 116
4- (3- Hydr ox{- pyrrolidin-1-vl) - but - 22 ¥20i ¢ *adf 10
f4-(3- cég or§- 4- f | uor o- phenyl ani ng) g% 193- cya%@- 7- met hox~qui ol i n- 6- yl | -am de
A m xture of, 250 ngy (0.;:)%8ﬂ'gol) gf 133" ono- t-2-enoic acid [4-(3-chloro
85 > 21.584 10 87
4
1.8
30 1.8

Inhibition of Cancer Cell Growth as Measured by Cell Number
Human tumor cell lines were plated in 96-well plates (250 pl/well, 1-6 x 104
cells/ml) in RPMI 1640 medium, containing 5% FBS (Fetal Bovine Serum). Twenty
35  four hours after plating, test compounds were added at five log concentrations (0.01-
100 mg/ml) or at lower concentrations for the more potent compounds. After 48

hours exposure to test compounds, cells were fixed with trichloroacetic acid, and



4-f | uor o- phenyl am no) - 3- cyano- 7- net hoxy-qui nol i n-6-yl]-am de, and 85 p.L
(.02 mol) of R(+)-3-pyrrolidinol in 5 0 m dinethylformam de was stirred
at roomtenperature for 4 hr and at 6UC for 1 hr. After the m xture was
cool ed, sat Ww@betsrgd Sodi um bi carbonate sol uti on was added and the sol ution
was subsequently extracted WD 00/18740 - 110 PCTNS99/ 22056PST/HS{A2036003
with ethyl acetate. The extracts were evaporated to an oil> and2BuMAR 2003 by
preparative TLC. Yield 84.2 ng (33% yellow solid: np 215-220C. Exanple 117
5 4-f (2-Hydroxy-ethvll-nethyl-am nol - bé2-2-enoic acid
f4-(3-chloro-4-fluoro phenyl am no) - 3-c~rano- 7- met hoxv- qui nol i n- 6-v11- am' de
4 br ono- butsiinedoith Sulfchhédunifl 8114056 bt A AHERNI ALk 3 %yl

met hoxy- qui nol i n 6-y &ﬁlld( am de (250ny,
2- (et hy! ant#ostehilizadoin Hymi psdmmd)ommﬂedeusls;sojayadzewnhd b ggf 188

under nitr 10 di net hyl f or mam de. After 4 ours, the
m xt ur e mgg%tvﬁegnggdlggﬁ%&tﬁggﬁ 5 Qpfic Qﬁ“ﬁWﬁRfQP%ﬁa‘cﬂéOﬁmlnmnM) and
et hyl acet alfe:ellél’ rethe madinIC m@mnWﬁo&e&%Eﬁg%@% H’H"?@%@Fqﬁl (ﬂg‘("ﬁél um

sulfate ter rg?d and evaporated to give a M¥dhed on
silica Bel Jroam thg EﬂQWAIDMIbLUQmpIWS Tdnee&sapmcamtrsmséﬁse'd% 'axﬂaﬁéﬂ ”e)

102140 %’“Fg(%ﬁ% ¢ TP pnE Bty B e hLl@Yés'a&tW%m% d

f 4- (3- chl orsbowmmblmmwmw amlnn)mﬁn@wa@m?sdﬁgé - QY ﬂ?e" %06 Y ik @m de

20 In the iarre magner as a§rrpl e 117 br ono- -enoi c !

[ 4- ( 3- chl oFot PIYCSERSS i axailable frem thechmenican ffgpmxs;aeqmonedudw Celll LLinagri de.

(.Sl mol . ) anesi hoy rrolidine (1.02mml.,1 Ol ny.)

in di hyl f or n@%ﬁg@@#g‘g@%%ﬁé}ﬁ?o ? d\kg)sé‘dbﬂ R puri f| ed via chr omat ogr aphy

as Exanmple 117, |eaving 214ny. (820/() of the yellow product: np 110-113C. 25

Exanpl e 119 4- (4 4- Di h~r dr oxv- oi nerldtnwl yl)-but-2-enoic acid f

4-(3-chl orolihgiuoro phenvl am nol cvd - met hoxy- qui nol i n-6-v11-am de

After the prlobihitioeodCahxanPeEGEaWth 4s MARRrdaWyv Ealf RQinShAC}

[4-(3-chl oro-4-fluoro 30 Rty éeﬁw“ﬁ’& e, ng/me)

phenyl am no) - 3- cyano- 7- met hoxy- qui nol i n- 6-yl | - am de. (. 51mpl.) was stirred

i n di met hyExamplani de MDAMB4B5pi geve26l as l_y#%iﬁchl oride (470 ny.)
a

WO 00l {37495 - 111 PCTZJ,S@QI 2205617 I)@i 20%3 nd sodi um
bi car bonat e (386ny 9mmol. ), ? #s. The crude product was

purified i  the same®&anner asOExamOlle 11)Z)4and produced 192 ny.

74 39 0.6 0.9 1.0
72 35 04 0.9 0.8
77 0.1 0.1 003 0.02
20 79 03 0.1 0.04 0.01
76 0.284 0.239 0.050 0.031
78 3.194 >5 0.369 1495
91 1.83 173 0232 0.181 287 0.375
89 2.07 153 0245 0107 204 0.192
25 90 1.74 124 0234 0.148 2.1 0.329
92 332 2.51 0.283 0.188 279 035

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431)

30 BALB/c nw/nu female mice (Charles River, Wilmington, MA) were used in
the in vivo standard pharmacological test procedures. Human epidermoid carcinoma
cells A-431 (American Type Culture Collection, Rockville, Maryland # CRL-155)
were grown in vitro as described above. A unit of 5 X 106 cells were injected SC



(72% of the product as a yellow solid: nip 225-30C. 5 Exanple 120

6- (4- Chl or obut vl am no) - 4- ( 3- chl or o-4-f | uor ophenyam no) - 7- met hoxv -3

gu_i nol i necarbonitrile To a solution of 1.12 g of 4-chlorobutanal and 5.3
m of 3Msulfuric acid in 11 m of tetrahydrofuran, at 0C, was added an
sol ution of 20 of 6-am no-4-(3-chloro-4 10 fl uoro-phenyl a ol 7 -
nmet hoxy - 3- "#focarbonitrile in 40 M of dinet hyl f or am derp&@sgg%%oé%vas
added porti onvvl se 0.4 g of sodium borohydride. After | hr ano@h&MAR B9y of
al dehyde , 10 ml of dinmethylforam de) and 5 m of 3Msulfuric acid was
added foll owed by the portionw se additig®n of 0.8 g of sodi um borohydri de.
After 2 hrs, the mxture was poured into water and the Ph was adjusted to
9. The 15 mixture was extracted with et[l?ﬁ]l acet aég several tines. The
organi ¢ sol 19 Bicena ¥V gn;temomatiained giaass fhbeiyeend 80 apd) 190 mngs dhemife were

removed gi Vtaﬂ@oﬁlﬁ@d fintb |t1%a@@dﬁ]0@ttﬂ1ﬂ>s {Gayadero)l IMioBineie weged FEOr FOtdh@élh day

2 onal Bt b 3Rl £s, BSESPh et By uoleh R Fadint MEF ose o i
qui nol i ne- 38©,a4(bcn1|2()r iolr e ObEmafkgldosd 2P the compound to be evaluated in 0.2% Klucel.

‘2‘5(§a93135g[f§61nfr Iﬁm??&@%@ﬂg’a@ 7T§§ﬁ8m5§é WisHbterRtdel eVerh ¥ baydthiBRdh ne- 3
6- (4- chl or oBuwig Bméqr-lﬁ@@smsbs{wugfRemi@@n@mraww@)avxmmm mass on

- 3-qui nol i “&%6“7 boni 311 hed 28 dPAdEH BY u@ﬁ@ﬁpldnﬂﬁ m&@%n(&afze%)% deeethingyi odi de
in 30 nM of me e.mxture

t h | f or mam de
was pour ed fq{teéC}HFF%}{“énE%@i“H T)gac%\f& r%or t@ I‘FGe%E‘“EQ%IYéEY‘QH‘g B s
material wagel@dfedimeogroadh bfithetireatedpedw by thehelahwal wiiniod Brosal ofl tegslacber

i | f |
reanes, <yl OBTRYE SO LR 4l s
PGTNS99I Zloﬁﬁmﬂ lqugnﬁmlmb’sh@mﬂ%%p et hyl ami ne nmixtures. A nore pol ar
conponent (0.54 g) was

4-{3-chl oro4-fl ugro-phenyl an no) - 7- met hoxy- é4 nor phol i n- 4-yl - but yl am no) -
qui nol i ne- 3car bodn¢ APy °§“}ee%%“%!“§r°fc@??ﬂtﬂi“e 2 19 iyt ghe growith of dYM3IBund of
thi s i nvent ggiddrmoid tumors (A431) in vivo demonstrated below in TABLE 4 below.

4- (3chl g 0- 4-f | uor o- phenyl am no) - 7- met hoxy- 6- pyrrol i di n-1-yl - qui nol i ne-3-ca
rbonitrile, 5 obtained as a yellow solid: mass spectrum el ectrospray) nie):
M+H 397. 4. Exanple 123 4- (3 ChI or o- 4-TABL®agi | i nol - 7- met hoxv- 6- (1H

~ | -1-vl t m _d 9
SUspensi on g BYSIRBIGET gLBarish P EBpb ERer ) Tamers (a4 n Ve
7- met hoxy- 3- qui nol i necar boni tbuyltheC((ﬁnpblgjd o Baatplefid| ) ,

2, 5-di met hoxytetrahydrofuran (0.1 m) 0.77 mmol) and 4-chl oropyri di ni um
chlori ng(O 05g, 0.333 mmol) was heated at 108 C overni ght The reactl on

solutio Wic F--ed—wi-t-h 01*" u;c“'* scdu *ccfjd 5 .t.k..,g +he and
et hyl acet §+ cth“ aeehp 5 Vet gttt thf-otgh
silica gel| 8’“&?’5( aup DYy g?‘vét lP@"lﬁg %fﬂw AT % TICT Day 28 | T/ 7 SIT

4- (3Chl or o- T O = TFMErTPXY-06-f( L
H pyrrol - 1- yI )-oa%quj,cn nsgal boni {rioke jas a ¢reasrcol orledssolji d, Mpio/10
192.5-193. % C high resplutipn nmags spectromgtry (fl ectrosprcy) mje): M+H

393. 0913. 20E&xpiap|(4e POPH 1319f | 27* 1.58 15+ 2.60 2]+ 6.22 5/5
(2-chl oroetfhvl ) am nol - 4t (3-cpl oro{ 4- f | upr oanifl i no)} 7- me thoxv-3ciwro|inecarb
onitrile TdExamele QIO b3 o4 b 33 1041 100 1476 | 119 | 2251 515

6- am no- 4- [ (3-chl oro- 4- quoroanlllno) 7- met hoxy- 3qui nol i necarbonitrile
(2.92 mol) in 20 ni of dlrrethlforrra dpe at 0 C, was added 25 a solution
of SO% aque °‘BH?F'ES’ra5‘f‘6‘ H’E’F‘é}% - BA,mypl ) and 3 Msulfuric
acid (2. 2 °§“"f’ gu wih A uvseige i an, fol |l owed by
portion Z f morgm fg) oﬁ dri de powder (29.68 nmol ).
After the re cf O% n| Hgo at room tenperature, the

195 8 E‘% ?cat) Qﬂ.%g @lQ&JctT'urQ&@omﬁt*"iﬁﬁé%le?mﬂlcaﬁﬁﬁ@t €
Ha'l*u%r Grb¥ o@ﬁ‘xgﬁw GrolpR¥RpardddSm¥piakesl Wit h

precipitate
and 10 N so (HSTL

brine ang dr bver so am su ate. , The solvent was renoved to yield
0. 7648 g lbefvxuﬁmotsﬂrofﬁeheaomﬁw%@hbm&a&hw WO 00/18740 - 113,
PCT/ U899r120 6 2 ~ fromacetonitrile, U 5831 g of bright needle

crystal s were obtai ned, rrp 207.2207.8 C; high resolution mass spectronetry
(ElI', me): 404.060.



The filtrate was ueated with 10 N sodi um hydroxi de and et hyl acetate) and
wor ked up as above to afford additional 0.38 g of crude product. 5 Exanple
125

6- (1- Aziridi nqugo-/lﬁ‘to& chl or o- 4-f 1 uoroani | i nol - 7- met hoxv- 3- qui NRFT/HSWRR6NI t
rile To a solution of 0.202 g (0.5 mmol ) of 28 MAR 2003

6-[ (2-chl oroet hyl )am no] -4-(3-chl oro-4

f1 uoroanilino)-7-methoxy-3-quinolinecarhgaitrile in 4 m of

di met hyl f ormam de, 10 were added 0.075 g of sodiumiodide (0.5 mml) and

0.069 g of pot asspumdbehidp | ). AR e reaction solution was
heat ed at 75%{):_ oveecrﬁr;i ghtt) me\%/arg&c@cgrg#g%fdilﬂtfoﬁ?o\%g’%W%dgﬁﬁﬁ&mle

bi car bonat e $bisuniedfecti hmhibigaof wrhayEowWIREH P ah g Over sodi um
sul fate. The solvent was renoved to yield 0.19 g gﬁggeﬁ{&gﬁﬁuﬁ?gm@gl id.

The crude pr oduct Theasbilitys b thevioipdun asTE Aagrdé 88 19-idnigit Ok hth o idla )
15 197- 199 hi i trometry (El he Broviyof Humage o
ganpl e ISZG%%E(?gn%%t ﬁrﬁiﬁé%ﬁ@%l Z%ggﬁﬁﬁéggée{ﬂXBMEérélwm xture of

3-chloroaniline (63.8 g, 0.50 nol) and dinethyl formam de di net hyl 20 acetal
(106 M, 0.75 nol) was heated at 100 f, f&ﬁfgﬁh and evaporated at 60 at 0.5 mm
Hg to give 91.8 g anber oil; m3183.0’€ S Exanpl e 127

1-~Di met h~r | HhViverkahibition of the Gro@tie bf Hiumah nptdem@rtmﬂﬁw%?(;?@sﬁgﬂh%ed
ol ution of 1-(dinmethylam no ' -3-chl or ghenzene (67! , 0.37
?mI;J :n 148 mi (o:‘ gl yHC)O\C ms@%%eggmﬁ?%of%é‘am?ﬁggm m, 1.11 rrgl)

during . S mwith cooling at 10. To the resulting solution was added Ac20
(222 mM102.58 mnl) during 30 mwith cooling to maintain 15-20. The sol ution
was heated o 65 duringl2® ml Ehelresul {1 By EXOXNEf AL | eapt TPy —;

moder at ed Wi t h PRgdteatpent ¢ Dant | B5BO | @8y 10 %45C InDayd] [ BEIT TRy 25 1%@,@ e
heat ed at @ 4 /sc'l:h.g_r_éarr‘firn mxfure cooled ko 10, |stirfed Mith
DCM and qdencRed YIEH | cbt®apd 10 [NIM4OH (85p W08 MO 00[ 18240[ - TTfforto
PCTNS99/ 11¢5 aé,’,,gnsgu‘m%f Sy )“Tﬂ#\cpr\! L Syer As_separ at £d. washed

t hor oughl y [VELRL IBLRIpo) FTgt] e hfgu;h Nognadhll 220 rgdeehtsysatjed
to give 62. 7§ ToO QUM SOt —Fash—ehroratoyiadmtorl 1 k2t  basyb 4
silica gel with 20:4:1 DCM Et CAc- MeCH gave an anber solid, np 78-90; ns

228.1 (MrH) 2 cnpbi@ilhii
El Z) - 2- Cvaney el [&eqm&rcg%ﬁmga?day“ ro“ﬁ vy vhjg,Acid. Ethvl Ester To a
stirredld xture of 1-(dinethy %%%%ﬁ*i%-chl or 0-4-ni trobenzene
(7.9 g) 35 aBITYCa vé. 9 was added et hyl cyanoacetate
(5.2 g) 46 10 nmol )Relative TR Gréwth 8f PRcBILirsupas; 1p@f | uxed for 1.5 h) cool ed,
and sti rredd) PasttabAndlysis (Sibdent's THag) 6re Sy RELREG TAIRroR) ¥ Ha RS o Jul r@‘j of f,
washed wi t hO@QRsignififapi iednstah it Relative TomseGewiloffeatcddRupLonfied v e lilgﬁﬁbé 5, s
294.1 (¥ H) Commbnpl e 129 15

1. 4- Di hvdr oBu?/fi&1* o urvivesk¥ of Treagdron Dap+28-roxtaundr eagidzoni tril e A stinted

m xture of KE( /Z}A- 2- cyano- 3- (3-chl or o- 4-ni trophenyl am no) acrylic acid)
ethyl ester (2.38sgndiGated hyne)results pré&entsd ia T AME hie b 260C
for 2 h) cogé ed%ﬁedti[fl ut ed W'%th hexan%) and fi I_teretdsfam?heg’ tannh;gﬁigglpﬁt%

obt ai ned waS” & YeEH e VEi PHOHET Pf HEngergnawth in vivevdien giveh drallpdt 40 nyi/Kg 1. 47
g, np 329- 3l (0Rg)Kg 20 ms 248.1 (MH".

Ll

Based on the results obtained for representative compounds of this invention,
the compounds of this invention are antineoplastic agents which are useful in treating,
inhibiting the growth of, or eradicating neoplasms. In particular, the compounds of

30 this invention are useful in reating, inhibiting the growth of, or eradicating
neoplasms that express EGFR such as those of the breast, kidney, bladder, mouth,
larynx, esophagus, stomach, colon, ovary, or lung. In addition, the compounds of this

invention are useful in treating, inhibiting the growth of, or eradicating neoplasms of



Exanpl e 130 4.7-Dichloro-6-nitro-3 guinolinecarbonitrile A stirred mxture
of 1. 4-di hydroqui noline-7-chl oro-6-nitro-4-oxo-3-carbonitrile(14.7 25 g,
58.9 mml) and 59 m of phosphorous oxychloride was refluxed for 3 h. The
phosphor ous woyeis@oi de was renoved in vacuo, and the resi duermeswai?.ﬁ%e’d
wi th nethylene chloride at OC and treated with a slurry of ice 2003
pot assi um carbonate. The m xture was filtered through Celite, nd tﬁ]
organic layer of the filtrate was separ?ﬁtsed) washed with water) dried, and
concentrated to give 10.7 g of tan soli'd 30 Recrystallization from
hexane- DCM gave np 143-153; ns 266.7 (MH)'. WO 001 18740 - 115 '
PCTNS99| 210%i8 Qreaqmmtmg@smﬁpe@tqmotem produced by the erbB2 (Her2) oncogene

Stirred m e OF Ut he Eatnpsalol oP i ANeRSonL SRR RE] T R,
40 nmmol ), 31eBinn0ofpdllytytio kidney d&edsé. 0 g) 48 nmol ), pyridine hydrochl oride

(4.6 g, 40 mmol), 5 and 200 m of 2-propanol was heated to refl ux
tenperature and maintained for 1 h. The 2-propanol was evaporated off, and

the resigue was Stirdofifpoundy\at Bis WvEnﬁhM@?%HﬁﬂlD{b&%h%l%@y bBlpmBined The
resulting solid was filtered, washed with water and 5:1 hexane-DCM and

dri ed. Recr ydgthalong zen mmfefplmmme@ﬁcgav@cqept@l@ corneyelfpowdsomsmuqmp 1259 263;
ms 377.1 (Mt 10 .Ex

T (3. Gh or o Happleo SRR Aiehs’ ot fhe B 90 mP, Jermyiniserpd ity im such

~Ui nol i necarfgery 4s' tabRts/\capsulesCéis rsﬁblér;ﬁ)vﬂfers granules, or suspensions containing,
4-~3-chl oro-4-fluoroanilino)-7-chloro-6-vitro-3-quinolinel5 carbonitrile

(1.88 g) 5. GomexAmple.Nfrask pARAUSi QY 40 i5Fe 0€ suspending 2eeB1. )Syrensdcontrining.ofor

t ol ueneyas X f t S and
S0t o 0 skEhpt ! S 0T BHEBE NP Qe LERIS Rl ot ExdE Ham™(,
filtered, Washlacmmbti@%vammm)l amhdnlke,obrtgargimellﬂuﬁﬁeqonﬁof ae:&l‘edﬂfecﬁbleu'tl on

was passed onto a pad of silica | ution th S0:2:1 acetone- MeCH TEA
and evapor atSP]o‘HO’@&&éuépqné’dms‘iﬂ“F mgdrqpa 28t Q%Ié tona%450spending pgeny ip2n o

(Mr2H)* (EgﬁJ%l@ m]eﬁﬁx  Such pharmaceutical preparations may contain, for gxample, from

6Amno4 oro4 l'uro I NO) - ~~i perazinyl) -
~ui nol i necaraboumi@.93 bip t@3bdut S\Oﬂeoﬁﬂleruenve)fnglfe(hemlim cﬁ:ﬁbmauon with the carrier,

43ch|ro4f|o | ino)-7-(4-nmethyl -1 .
pi J|oer azi gyl )rn(ge\p?qqﬁlg%glt\&%ﬁn,%ppyé”/egp”ggﬁ%py Ve'8lhs reduced with iron powder

and acetic acid i SR lid;
ns 411.2 (MtH)' )@SGI\QQE%&@dIg—DMé@ otf%uv\%! %)dg?e18740 - %,fg%g]ﬁiﬁgodeg}g%g 6?12 a ~

200s Exanpl ghelpatipular compound employed the mode of administration and the severity of the

4(SChIoro4 - 1-pi zin --_|noIi
nyl | - 2but vnai %]’L}OL}' e’é’gs[ﬁap eaﬁ ?vtflr |18rfge(1?rage%g?fam PV ‘35“3{531?8 'f%' g

mrol ) in 1. Shétompourdhlosthelinbenting arél e@iflinkXtéred Qxa?aalgy ddsafe 6MErbn. abehtets 15 m
the mxture was warnmed to 25 , recooled to Q0', and treated with

6- am no24- { 30 @hewr Q08 RE/KE OAbioRy Wegigit. pptionalingivengn sivided dgeey 1wo guifowst i neca
b | ' b |
xture vas 'S0z Sy b 185 Tntq kgt Dpd G A0 Rproflefeaif ) 11 10

urea. The fifrdmiabsurvied 1080tnhgd,ippsfeblyi frbm\abber2 moohng:omoedgeefdnmsmsieum 10

carbonate (0.4 g, 3 mmol ). The organic | ayer. was washed wi th water) dried,
and concent raF demahuse campaie Ham aboy AP 4 1904 gpgof dhe AR YSCRATBRAWdaiNpad of

Concent rat ed 58, CHEERR NS KR olalie Phmic R Sl e T

(Mr2H) ' '25 15ddsagengelgind hay- béhadjusted to provide the optimal therapeuuc response. For

or 0- N14- (3-chl or o-4-f | uor oani l'i nol ano- 7- (4- |)-6
qui nol i nyI _|1eX2ppken Sy el ﬂb“%e"sf’f’ﬁeﬁe‘aa)éﬁﬂeu?q’ﬁwls&fgg d@ﬂ}' 09’0 ofiSeRaY i d

0. 65 g, f ‘QQFE ).
,(Af ter %5 m the" m xftlaﬂlfte\qﬁ/acs?(av%gr rreﬁ% @@%x%g recoo g,g a%lutﬂ?mgxglgoma% ed
with 6-am no- 4- (ﬂmémpmmdﬁ lofi tltia inventioh nray( Ye admlmstered orally as well as by
nor phol i nyl) - 3- qui nol i necar boni tri | 0. ollo b
Do T T nse YREAYBEW { HAAFHr o bouieons TouFS HSTRD Fhrstst, InCHide, gt 1
DOV andsst i e, WiddiidiUsRipnae ittty SALRE REfflose! Wit bl Radif Whild e7 ed

to reno

peer—l

liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and



di cycl ohexyl urea. The organic |layer of the filtrate was washed with water,
dried, and 25 concentrated. The residue was passed as a solution in DCM
onto a pad efobdrigrs@ 9el . The product was eluted with 25:25: 2 %T 9 -
DCM Et OAc- MeCH TEA and concentrated to give 0.38 g anorphous B ’P59 /33056
488. 1{ M+H)" WO 00/ 18740 - 117 Exanple 136 PGINS99I Z2056 2 2 Suiar 203 03
N-(4-(3-chl oro-4-f| uoroani | i nol - 3-cvano- 7- (4- nor phol i nvl | - 6- qui nol i nyl | acr5
rlamide To a stirred sol ution of - 66 -

3-chl oro-N-(4-(3-chl oro-4-fluoroanilino)-3-cyano-7- (4

nor phol i nyleditge gils &mmaswbhprpeaxanaﬂﬁd&aﬁﬂféiﬁ & arf afpr E)tohﬁr%tﬁegk of THF
at 0 5 was added V\?é #58 M KCI Bu/ t BuCH dropvm s ur| ng Cer
at 0 the r&5bYs dRe ?“&LP@HC Partioyiagoform b-admuisprarion tdesired]! Widjdvants

DCM wat er . S wat er ried, and evaporated
to give 0. fgg%nﬁl%%ﬁléﬁg{ncgﬁp%%%aggn\égfmﬁ?@a% %h%ﬁﬂp%gtﬂqné -may bes52 2
(MrH) S . 10 aByamsgawgslwhnclmmeutm adeffavoring dgents, RSRIAR 1&5563@?%8 %ﬁg the
met hods desc(rjl bed .i.n Hr %%’F“Tq @n}l i cati ons WO 98 60 an ) 6) the
corrpounas SR ARAXIfeRES 105 Rl A Eréﬁﬂoéble aWQrBHﬂ'r@paBHA TabI e 6

h:xart, ~lrl C: npyat @féhceld hdMn t rrtru r = ~=1
. 4- (( 2- Met hoxy- et %hy 2 gen%mrc]:(a) c%mP oéﬁérh&oxl”rem @Hedstan point of ease of

[4-(3-. ~~ PW@%M@OMOW%S&M COrRPo3i RS YEraSHI YY) 121y 3P hird-

th 9 ~= -
5138?( 2UL1?@°8 RF gﬂ% & ﬁﬁ’g ‘F?Bﬁ'i)eia e |a9mmfét)'atmn[cgmmcmmmﬂy;smafeﬂra&
531. 0(M+H) ... In seme cases il may bﬁ desirable to dmlms r the compqunds directly to the

. P Pendi n-1-yl ) - propoxy] - 6- net hoxy- QU|no I ne-
...... 10 airways in the form ofanaerosol ............

e1394(24D|chL[% %} %"? am no) 3-[4-(2-133-137 :560.1

( M+H) hydr oxy- et hyf)™ RS’&P%&P 1$ QP?IC"&PBp‘BQX/ 8}80 s admipisigred parenterally or

qui nol i ne- fmepeRAEAly. | Solutibnd of suspe f

ML404- ( 2- Br onp- 4- chl or o- phenyl am ng rismn{s 2 uzefe ac%ve Com%qufs a ngé’ai%B
- 597. 0 ( \Mi-Pf pharmacologically acceptable salt can be prepared in water suitably mixed with a

t hyl - 3, carbonitrile .," . .........
rr?- y Y 49'95 C‘Fﬁgzﬁ?h Yas; ﬁyc{p&*? alpy?celllui)osenaspers(i:ons can also be prepared in

. 1414- 15 4- gwwonrmﬁdrmmmew bl@raﬂaOﬁmme{e% -thérés y 1 :533.0
(NH—l) et hyl % r(rjet h[%/l - am noj - ropogly}t- 6- met hoxy- qui no ¢ﬁ6g§( ijrc?e? ojrgléiﬁm rile,
ppditions of.s-torag&aniuse these preparation contain a preservative to prevent the

~~| 424- (2 xy- phenyl am no) - 6- net hoxy- 7- (3-f 116-118
. 505. 2( M+ ro@tﬁ'&kﬂﬁ&ogrélﬁfsnﬁ ..... thiomo holin-4- 1- ro x -

ui nol i ne- 3- car b@he Iph'arhmautical forms suitable forlmﬁctable-use include steri}eYaqueoE)s

o O N o P

20  sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol

25  (e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oils.

For the treatment of cancer, the compounds of this invention can be
administered in combination with other antitumor substances or with radiation
therapy. These other substances or radiation treatments can be given at the same or at

30  different times as the compounds of this invention. These combined therapies may

effect synergy and result in improved efficacy. For example, the compounds of this



.......................... 143~4- (2, 4- Di chl or o- 5- net hoxy- phenyl am no) - 6- net h

oxy7[3- 98-102 :529.2 (M+H) ....... .... e(2-nmethox -eth lamno - ro ox
- uinoline-3-carbonitrile .. . ..... A A Xeon o

- ~ ~ W000/18740 } ' q .............................. PCT/US99/22056 -~ -
................. , 1444- (2, 4- Di chl or o- 5- met hoxy- phenyl ani no) - 6-48t Wilg003- [ 3-
.114-117 :587.2 (M+H) ...... e.

(4 met hyl - pi peridin-1-yl)- propony qui neli-ne- 3;
carbonitrile,
454- (2, 4- D glyb oy b NEEH- BN eBMLAEBR) with [ | 5
( MtH) di et hﬁ\l err pEo in-4-yl)- prl\,(g‘rl))oxy!i3 ¢ rﬁg(}%o &Jﬁl%lgﬁ?nséég a'_s_ é\§ol30r
.......... ~vmblastrm:|, tatkyﬂzmng agents. such. as cxsplatm or. cyclophosamxde antimetabolites .

..........

1464-(2-Bro 9:4?/519' O'Edbopajaﬁﬂ}’%s@ml'ﬂﬁ?bltzrs( ZSL[dﬁ (2 hyd Gk’fd’e 3)1560%:'1&0&%@% 1

(MtH) , . et hy -prperazin-1 et hoxy} - 6- met hoxy- qui nol i ne- 3-;
(M+2H) " .5 . . antiangiogenic agents such as-abgiostatin, apd antiestrogens.such as tamoxxfen

........................................................... ' 1474- (2-B
" omo- 4- chi or o- phepy| geEhidon - &Zréﬁe&n%%yexaﬁ%léi 1¢}§‘3§Drﬂpdd}{5§'|)c)f' Wik di n- 1-

| -ethox -6-methox - uinoline-3-carbonitril
.Y..(q... .inventjonisdescribed below. . . ... .. ... .. ...... PPeY)~:267.1 M2

148 - R 'Ex'a'rdp'lél ...........................

) thlonD olin t hox )- uino I|ne 3- carbon trlle .....
' p- .. A mixture of 3@ 2 g (245 2 mmol)(of 3qmethoxy aniline and 41,5 g (245.2°

QA49. ... 410~ 240;&3?0113 Btz) gﬁmu@s JTEd h%i;&;ﬂhﬁgl ysllavrasrud)ie& 1 201} 0P ob Dowtherm. The
.................... ~5 M+Hj di t hyl - -
poy] - 6- ot YO oA o v, it chaer Birogén For 4aPBUN -y’[fﬁ(? :n'agt'u?e wal! )7 PrO

........... solid was rccrystalhzed from. ackHi0 acid to give 17 g of 1,4-dihydro-7- methoxy-4-
:4- (2, 4-Dichl -~
( ¢ oxg-rqgmohggg ogr%(}s HT n¥naas£n s;?e% um ((:Fect(rgspp%d m%sy M+H 561(? 9. a7

propYl ani no) - propoxyj - 6- net hoxy qui nol i ne-3-carbonitrile ,..

. ~~ .1511-{ 3-(3-Cyano-4-(2,4-dichl oro-5-nethoxy- phenyl am no) 6-
95- 101: Example 2

20 1.4-Dihvdro-7-methoxy-6-nitro-4-oxo-quinoline-3-carbonitrile

To a suspension of 10 g (49.6 mmol) of 1,4-dihydro-7-methoxy-4-oxo-quinoline-3-
carbonitrile in 160 ml of trifluroacetic anhydride was added 6 g (74.9 mmol) of
ammonium nitrate over a period of 3 hours. The mixture was stirred an additional
two hours. Excess anhydride was removed at reduced pressure at 45°C. The residue
25 was stirred with 500 ml of water. The solid was collected and washed with water. The
solid was dissolved in 1000 ml of boiling acetic acid and the solution was treated with
decolorizing charcoal. The mixture was filtered and concentrated to a volume of 300
ml. Cooling gave a solid which was collected giving 5.4 g of 1,4-dihydro-7-methoxy-
6-nitro-4-oxo-quinoline-3-carbonitrile as a brown solid: mass spectrum (electrospray,
30 m/e): M+H 246.



, N i |
58?.2 (MrH) met hoxy- qui nol i n-7-yl oxy) - propy _

}-pi pegi di ne-4-carboxylic................. acidethyl,
S B . o

...... "1 5YRQ048740. acet yl - 1- pi per azi nyl ) propoxy) - 4- [ (2, 4- di GitH9GEB20ss -

1115-118:558.2 (MkH);, ..o .o .o\ o
met hoxyphenxl ) am no] - 6- met hoxx- 3- gui nol i necarbonitrile :...,....€0

.1 534-3-chl or o- 4- f | uor oani | i no) - 7- met 6yoR$= 6( 4- moi phol i nyl j - 3-* : 413. 2( MkH)
' 9ui nol i necarbomrile .. .....

. ....1544 (2 47 4
Bl ii 11 di hl 5~ : inle) - pr opoxy] - ¢
oro- - n- -Amiggs of §8H21.6 mmol) of 1'ffdihydg"'génﬁe%%’fi{'?}ﬁi‘go“‘zoxo-quinolme: _
- n.no -Jret hgxyr qui nol | ne- 3- T .
o meLh (2 2" %%ogg%?%}lﬁt%x&%%MPQW%@;‘OWP@(" ZPenathiorie 163 Béidecd 3. |
"..5 .165°Cfor2h . i di i . i
fa(l\)/}’;l\-/il) -ino) - pr qpoxorj iy frﬁet’r r’?&?»‘/‘f‘ E]ulﬂle o dited With bexanes #1d the solid was collected.

he solid was dissolved in 700 ml ethyl acetate and washed with co d dilut i :
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Example 4

4-[( 3-Bromonhenvl)amino]-7-meth0xv-6-nitro -quinoline-3-carbonitrile

A solution of 52 g (19.7 mmol) of 4-ch10r0-7-methoxy-6-nitro-quinoline-3-

carbonitrile and 3.7 g (21.7 mmol) of 3-bromo aniline in 130 ml of methoxyethanol
15 was refluxed under nitrogen for 4 hours. The reaction mixture was poured into dilute

sodium bicarbonate solution. Solid was collected and washed with water and dried in

air. The solid was chromatographed on silica gel eluting with chloroform-ethyl

acetate 9:1. Solvent was removed from product fractions giving 1.2 g of 4-[(3-

bromophenyl)amino]-7—methoxy-6-nitro-quinoline-3-carbonitrile as a yellow solid;
20 mass spectrum (electrospray, m/e): M+H 399.0, 402.9.

Example 5§

A mixture of 2.05 g (5.1 mmol) of 4-[(3-bromophenyl)amino]-7~methoxy-6-nitro-
25  quinoline-3-carbonitrile, 1.37 g (25.7 mmol) of ammonium chloride, and 0.86 g (154
mmol) of powdered iron was stirred at reflux in 26 m] water and 26 ml methanol for
2 hours. The mixture was diluted with ethyl acetate and the hot mixture was filtered.
The organic layer was separated from the filtrate and dried over magnesium sulfate.
The solvent was removed and the residue was chromatographed on silica gel eluting

30  with mixtures of chloroform and ethyl acetate. Product fractions were combined to
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Example 8
4-Chloro-6-nitro-quinoline-3-carbonitrile
A mixture of 31.3g (0.147mol) of 6-nitro-4-o0xo-1,4-dihydro-quinoline-3-carbonitrile
and 160mL of phosphorous oxychloride was refluxed for 5.5h. The phosphorous
25  oxychloride was removed in vacuo and the residue was poured over ice and

neutralized with sodium bicarbonate. The product was collected, washed with water

and dried in vacuo (50°C). There was obtained 33.5g of tan solid; solid: mass

spectrum (electrospray, m/e): M+H 234,
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A mixwre of 17.0g (73.1mmol) of 4-chloro-6-nitro-quinoline-3-carbonitrile and
15.1g (87.7mmol) of 3-bromoaniline in 425mL of ethanol was refluxed for 5h.
5  Saturated sodium bicarbonate was added and then all volatile material was removed
in vacuo. The residue was slurried with hexane and the product was collected and

washed with hexane. The crude product was washed with water and dried in
vacuo(60°C). There was obtained 22.5g of yellow solid. An analytical sample was

obtained by recrystallization from ethyl acetate; mp 258-259°C.
10
Example 10

6-Amino-4-[(3-bromophenylaminol-quinoline-3-carbonitrile

A mixture of 4.00g (10.8mmol) of 4-[(3-bromophenyl)amino]}-6-nitro-quinoline-3-
carbonitrile and 12.2g (54.2mmol) of SnCly dihydrate in 160mL of ethanol was
15  refluxed under N2 for 1.3h. After cooling to 259C, ice water and sodium bicarbonate

were added and the mixture was stirred for 2h. Extraction with chloroform, treatment
with Darco, drying (magnesium sulfate) and solvent removal gave 3.9g of brown

crystals: mass spectrum (electrospray, m/e): M+H 339.

20 Example 11

4-[(3.4-Dibromophenyv])amino]-6-nitro-quinoline-3-carbonitrile

A mixture of 6.20g (26.6mmol)of 4-chloro-6-nitro-quinoline-3-carbonitrile and 8.00g
(31.9mmol) of 3,4-dibromoaniline in 160mL of ethanol was refluxed under N2 for
Sh. Saturated sodium bicarbonate was added and volatile material was removed. The
25  residue was slurried with hexane, collected, washed with hexane and water and dried.
The insoluble material was repeatedly extracted with boiling ethyl acetate and the
solution was then filtered through silica gel. The solvent was removed to give 3.80g

of green solid: mass spectrum (electrospray, m/e): M+H 449,
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evaporated. After drying in vacuo(40°C), there was obtained 1.25g of brown solid:
mass spectrum (electrospray, m/e): M+H 417, 419, 421.
10

Example 13

A mixture of 10.6g (45.7mmol) of 4-chloro-6-nitro-quinoline-3-carbonitrile and
8.82g (54.8mmol) of 3-(trifluoromethyl)aniline in 270 mL of ethanol was refluxed
15 under N2 for 5h. The reaction was diluted with ethanol, neutralized with satd sodium

bicarbonate and evaporated. The residue was slurried with hexane, collected, washed

with hexane and water and dried in vacuo(60°0C) to give 10.9g of yellow solid. A
2.00g sample was recrystallized from ethanol to give 1.20g of bright yellow solid; mp
260-261°C.
20
Example 14

6-Amino-4-[ (3-trifluoromethylphenvlaminol-quinoline-3-carbonitrile

A slury of 6.00g(16.8mmol) of 6-nitro-4-[(3-trifluoromethylphenyl)amino]-
quinoline-3-carbonitrile and 18.9g (83.3mmol) of SnCl2 dihydrate in 240 mL of

25 ethanol was refluxed under N7 for 1h. After cooling to 250C, the reaction was diluted

with ice water, neutralized with sodium bicarbonate and stirred for 2h. The product
was extracted with chloroform, treated with Darco, dried(magnesium sulfate) and

evaporated. The residue was filtered through silica gel(10% methanol in chloroform),
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20 Example 16

2-Cyano-3-(2-methyl-4-nitrophenvl)acrylic Acid Ethyl Ester

A mixture of 2-methyl-4-nitroaniline (38.0 g, 250 mmol), ethyl (ethoxymethylene)-
Cyanoacetate (50.8 g, 300 mmol), and 200 m! of toluene was refluxed for 24 h,
cooled, diluted with 1:1 ether-hexane, and filtered. The resulting white solid was

25  washed with hexane-ether and dried to give 63.9 g, mp 180-210°C.

Example 17

1.4-Dihvdroquinoline-8-methvl-6-nitro-3-carbonitrile

A stirred mixture of 64 g (230 mmol) of 2-cyano-3-(2-methyl-4-nitrophenyl)acrylic
30 acid ethyl ester and 1.5 L of Dowtherm A was heated at 260°C for 12 h, cooled,
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Example 18

5 4-Chloro-8-methyl-6-nitro-quinoline-3-carbonitrile

A stirred mixture of 1,4-dihydroquinoline-8-methyl-6-nitro-3-carbonitrile (47 g, 200
mmol) and 200 ml of phosphorous oxychloride was refluxed for 4 h. The
phosphorous oxychloride was removed in_vacuo, and the residue was stirred with
methylene chloride at 0°C and treated with a slurry of ice and sodium carbonate. The

10  organic layer was separated and washed with water. The solution was dried and
concentrated to a volume of 700 ml. The product was precipitated by the addition of
hexane and cooling to 0°C. The white solid was filtered off and dried to give 41.6 g,
mp 210-212°C.

Example 19

15

A stirred mixture of 4-chloro-8-methyl-6-nitro-quinoline-3-carbonitrile (14.8 g, 60
mmol), 3-bromoaniline (12.4 g, 72 mmol), pyridine hydrochloride (6.93 g, 60 mmol),
and 180 ml of ethoxyethanol was refluxed for 1.5 h, cooled, poured into a stirred
mixture of water and an amount of sodium carbonate to give a H of 8-9. The

20 resulting yellow solid was filtered, washed with water, dried, digested in boiling
ether, filtered, and dried to give 22.6 g, mp 263-267°C.

Example 20

4-[(3-Bromophenyl)-N-acetvlamino]-8-methvl-6-nitro-quinoline-3-carbonitrile

25 A stirred mixture of 4--[(3-bromophenyl)amino]-8-methyl-6-nitro-quinoline-3-
carbonitrile (15.3 g, 40 mmol), 0.37 g (3 mmol) of dimethylaminopyridine, 40 ml of
acetic anhydride, and 80 m! of pyridine was refluxed for 3 h and concentrated at 50°C
under vacuum. The residue was stirred with methylene chloride and 0.1 N HCL
After filtration through Celite, the organic layer was washed with water, dried and

30 concentrated. The residue was subjected to chromatography on silica gel with 1%
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(A(R3)2) p wRafiue OE( RB¥83 r(16.1 mmol) 4-[(3-iodophenyl)amino}-6-nitro-quinoline-3-
carbonitrile, 300 m! ethanol, and 18.2 g (80.5 mmol) SnCl, dihydrate was heated to

reflux under N,. Removed heat at 2 hours, added ice water. Added sodium
20  bicarbonate until pH was basic, forming a thick yellow mixture. Stirred for 2 Y2
hours. Extracted with chloroform, stirred organic portion with Darco and filtered
through magnesium sulfate. Stripped solvent and dried in vacuo, giving 3.48g of

yellow-brown solid: mass spectrum (electrospray m/e): M+H = 387.0.

25 Example 25

A mixture of 3.10 ml (25.7 mmol) 3-iodoaniline, 200 ml ethanol, and 5.00 g (21.4
mmol) 4-chloro-6-nitro-quinoline-3-carbonitrile was heated to reflux under N, for 3
152 hours. Cooled and made basic with a saturated sodium bicarbonate. Stripped
30 solvents and azeotroped with ethanol. Slurried residue with hexane and collected.

Air dried, washed solids with water, and dried in vacuo. Dissolved solids in 400 ml
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at least one of the R3 groups is selected fromthe
to give 7.38 g of yellow solid: mass spectrum (electrospray m/e): M+H =417.0.

Example 26

5 6-Amino-4-[(3-methylphenyl)aminol-quinoline-3-carbonitrile

Added 253 mg 10% palladium on carbon to a round bottom flask under N, and
covered catalyst with 140 ml ethanol. To this added 2.49 g (8.18 mmol) 6-nitro-4-
[(3-methylphenyl)amino]-quinoline-3-carbonitrile and 640 pl (20.4 mmol) anhydrous
hydrazine. The mixture was heated to reflux for 2 hours 15 minutes and filtered hot

10  through celite. Stripped solvent and dried in vacuo, giving 2.455 g of yellow solid:
mass spectrum (electrospray m/e): M+H = 275.2.

Example 27

6-Nitro-4-[(3-methylphenyl)aminol-quinoline-3-carbonitrile

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-quinoline-3-carbonitrile, 200 ml
ethanol, and 2.75 ml (25.7 mmol) 3-toluidine was heated to reflux for 4 % hours.
Cooled and added a saturated sodium bicarbonate until pH was basic. Stripped
solvents and azeotroped with ethanol. Slurried with hexane, collected, and air dried.
Washed with water and dried in vacuo. Boiled in ethyl acetate, stirred with Darco

20  and filtered. Stripped solvent and dried in vacuo to give 4.82 g of yellow-orange
solid: mass spectrum (electrospray m/e): M+H = 305.2.

Example 28

25 A mixture of 6.30 g (19.4 mmol) 4-[(3-chlorophenyl)amino]-6-nitro-quinoline-3-
carbonitrile, 300 ml ethanol, and 21.9 g (97 mmol) SnCl, dihydrate were heated to
reflux under N,. Removed heat at 2 % hours, added ice water and made basic with
sodium bicarbonate. Stirred for 2 hours and extracted with chloroform. Dried
organic layer with sodium sulfate, filtered, stripped solvent and dried residue in

30  vacuo, giving 5.74 g of yellow-brown solid: mass spectrum (electrospray m/e):
M+H =295.1, 297.1.
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| -6 carbon atons henyl , carboal kyl of 2-7 carbon atons, (HRs)2)P\ -
Rr (O(Rs) 2) pWOPVIRUY O(Rs) z)r- , (Q(Rs)2)p RN C(Rs)2)s . Feitshhioss
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cl ai m 3 whettd qim@/ residHel IIRN2GH0e SR 63891 giellaw Spkd: rraess $Pectraim (electiosprerbl e
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1- Met hyl -1, %k/eg @%‘é‘t ra y@%??%ri di ne-3-carboxylic acid

[ 4- (3- bronophenyl am no) - 3- cyano- qui nol i n-6-yl]-am de or a pharmaceutically
acceptabl e 20 salt thereof; b)

N-[ 4- [ ( 3- Br omopheny! ) ami no] - 3- cyano-B*30PKA% nyl ] - 4- (N-al | ylI - Nnet hyl ani no) -
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amino}-6-nitro-quinoline-3-carbonitrile and 800ul anhydrous hydrazine and heated

mixture to reflux. At 1% hours, filtered hot through celite, stripped solvent and dried
in vacuo, giving 2.876 g of yellow solid: mass spectrum (electrospray m/e): M+H =
291.2.
20
Example 31

3-methoxyphenvllaminol-6-nitro-

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-quinoline-3-carbonitrile, 200 ml

ethanol, and 3.0 m] (26.0 mmol) m-anisidine was heated to reflux under N,
25 Removed heat at 4 %2 hours and made basic with saturated sodium bicarbonate.

Stripped solvents and azeotroped with ethanol. Slurried with hexane and collected

crystals. Washed with water, dried in vacuo. Dissolved 5.94 g of crude product in

320 ml boiling ethyl acetate, stirred with Darco, filtered, stripped solvent, and dried

in vacuo, giving about 5 g of yellow-orange solid: mass spectrum (electrospray m/e):
30 M+H=291.1.
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Removed heat at 3 % hours and added a solution of saturated sodium bxcarbonate

until mixwure was basic. Stripped solvents and azeotroped with ethanol. Slurried
residue with hexane, collected solids, washed with water and dried in vacuo.
Dissolved solids in 250 m! boiling ethyl acetate, stirred with Darco, and filtered.

20  Stripped solvent and dried in vacuo, giving 6.036 g of yellow solid: mass spectrum
(electrospray m/e): M+H = 343.1, 345.1. )

Example 34

25 A mixtre of 3.10 g (8.40 mmol) 4- [(4-bromophenyl)amino}-6-nitro-quinoline-3-
carbonitrile, 155 ml ethanol, and 9.47 g (42.0 mmol) SnCl, dihydrate was heated to
reflux under N,. After 4 hours, removed heat and added ice water. Made basic with
sodium bicarbonate and stirred for 2 hours. With mixture still basic, extracted with
chloroform, stirred organic layer with Darco and dried with sodium sulfate. Filtered,

30  stripped solvent and dried in vacuo, giving 2.265 g of brown-yellow solid: mass
spectrum (electrospray m/e): M+H = 339.0, 341.0. |
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acid [4-(3-chloro-4-fluoro
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reflux under N,. Removed heat at 1 %2 hours, added ice water and made basic with

sodium bicarbonate. Stirred for 2 hours and extracted with chloroform. Stirred

organic layer with Darco, dried with sodium sulfate and filtered. Stripped solvent and

dried in vacuo, giving 3.660 g of yellow-green solid: mass spectrum (electrospray
20 m/e): M+H =297.1.

Example 37

4-[(3.4-Difluorophenylaminol-6-nitro-quinoline-3-carbonitrile

A mixtre of 5.00 g (21.5 mmol) 4-chloro-6-nitro-quinoline-3-carbonitrile, 250 ml
25 ethanol and 2.55 ml (25.8 mmol) 3,4-difluoroaniline was heated to reflux under N,.
Removed heat at 3 % hours and made basic with saturated sodium bicarbonate.
Stripped solvents and azeotroped with ethanol. Slurried residue with hexane,
collected solids and air dried. Washed with water and dried in vacuo. Dissolved in
ethyl acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving

30  5.02 g of yellow solid: mass spectrum (electrospray m/e): M+H =327.1.
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solvent and boiled in hexane to remove last of the excess aniline. Dried in vacuo,

20  giving 6.90 g of red solid: mass spectrum (electrospray m/e): M+H = 433.1, 435.1.

Example 40

Added 100 mg of 10% palladium on carbon to a round bottom flask under N, and
25  covered with 50 ml ethanol. Added 1.00g (3.17 mmol) 4-[(3-cyanophenyl)amino]-6-
nitro-quinoline-3-carbonitrile and 250 u! (7.39 mmol) anhydrous hydrazine and
heated to reflux. Removed heat at 2 hours and filtered hot through celite. Stripped

solvent and dried in vacuo, giving 887 mg of yellow solid: mass spectrum
(electrospray m/e): M+H = 286.2.
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yl ) - propoxy] - 6- net hoxy- qui nol i ne-3-carbonitrile or a pharmaceutically
acceptabl e salt thereof; n) 4-(2-Brono-4-chloro-phenyl am no)-7-{

2-[4- (2- hydroxy-et hyl)-pi perazi n- 1yl ] - et hoxy

} - 6- net hoxy- qui nol i ne-3-carbonitrile or a pharmaceutically acceptable salt
t her eof ; 2 a ~ 20s>3 - 133 ss)

4- ( 2- Br onp- V@ /74> phenyl ami no) - ?- [ 2- (4- hydr oxy- pi peri di n- 1-POTJUSIIRN8G]
?hrenrateg](c)?(yt ?;JI nol i ne-3-carbonitrile or a pharnaceutically accepi‘zaé)lﬁksﬂat
4- ( 2- Br ono- 4- chl or o- phenyl am no) - 6- net h%)ﬂ' 7- (2-thi onor phol i n-4-yl

et hoxy) - qui noline-3-carbonitrile or a pharmaceutically acceptable salt

t her eof ; uu)

4-(2, 4- Di chl or o- ~- met hoxy- pheny! ani nE¥@mPlet) 2 5_di et hyl - pyrrolidin-1

yl) - propoxy] - 6 met hoxyeauh itiphBiR Anfif6NERtd-bhifoffe- ARBRARCU | 02! Y

acceptabl e salt thereof; Vv

4- (2, 4- Di chAomxtgreneft 1_31693& fHehyimol) deghldrof Gnitd-tryindoliney3-pardpyitrasi 200 mi
ROy g B B i 7 5 ARz B W B IRRITS Yot Removed
1- (3-[ 3-Syaneu 4 (R 44 HBuRhRS frae RS ROWYH PRI Rolki B Rl AEY  Syripped,

qui nol i n-7-yl oxy] - propyl }-piperidine-4-carboxylic aci
phar naceut i 8dvens ard aistdaisle Sntriediiesidue withbhdxane and collected sohds Washed

ﬁe'g ﬁoispﬁgﬁy t&: %xﬁé@ﬁéﬁ%m 2‘2@){ p‘g?}ﬁ?o |l]ﬁ1£§6 VIOB.&IHQC ? y g:e@rte collected solids

phar maceut i el IdtieaC aepladtid,e gband 3.0®r £0f of Cdlow-brown solid:
7-[3-(4- Benz | - pi perazin-1- yI) propoxy] 4- (%94 di chl or015 rrméits%osgf/mum

pheny! anmi nolelestpErAbIYe)q 3184 i ne- 3-carbonitrile or a pharmaceutical ly
acceptafy e salt thereof; ddd)

4- (2, 4-Di chl or o- 5- et boxy phenyl am no) - 7- [ 3- ( 2- hydr oxy- et hyl am no)

pr opoxy] - 6- met hoxy- qui nol i ne- 3- car baBxdmpleas2or a pharmaceutical ly
acceptabl e salt thereof; 2 8 I\/AR 2003 - 134 eee)

4- (2, 4- Di chl or o- 5- nist 413 )amino)-quinoline-3-carbonitrile

S-Let vl (Ao Cgaggg%gr>gg;t¢%gnﬂ§léwp@% RolBSteLaon 11

e or a pharnmaceutl ca
7-{3-[Bis- (@fmmymtmvémamhmﬂlmf)cgomya mind]P SACH ididedto wais eate@xy pheny|

am no 0X ui jhol car bonj i1l e or har naceuti cal | accept abl e
sal t % h reorlc?l é@? IQ kemoved heat at W hotirs and adfled ice water. Made t}/asw thl?

7-{3-[ Bi s- (gdiuslrsaearbiaty lahd fea] fob! 2 RNYS: - ﬁ:&x%céa%ﬁﬂ'éﬁl&ofa ngd

phenyl am no) - 6- met hoxy- qui nol i ne-3-carbonitrile or a phar mace
accept abl e @rgrpictlfyer swith Dargo) dried with sodium sulfate, flltered stripped solvent and

4-(2, 4-di Cht]lr%aom‘gva%g h%}’n%“i 175’51 g’of yeqrp“otwhgr&(vn so(h% inags sISectrum (electrospray
m/e): M+H = 285.2.

20
Example 43

-Ethynvlphenyl)aminol-6-nitro-

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-quinoline-3-carbonitrile, 200 ml
ethanol, and 3.82 g (32.6 mmol) 3-ethynylaniline was heate;d to reflux under N2.

25 Removed heat at 3 %2 hours and added a solution of saturated sodium bicarbonate
until basic. Stripped solvents and azeotroped with ethanol. Slurried residue with
hexane and collected solids. Washed with water and dried in vacuo. Dissolved in
ethyl acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving
4.544 g of yellow solid: mass spectrum (electrospray m/e): M+H = 315.1.
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mor phol i nyl ) et hyl ] am no} propoxy) - 3- qui nol i necarbonitrile or a

phar maceutically acceptable salt thereof; iii)

7-(3-[(2-anilinoethyl)am no] propoxy}-4-(2, 4-dichl oro-5-net hoxyanilino)-6
met hoxy- 3-qui nol i necarbonitrile or a pharmaceutically acceptable salt
thereof; jjj)

4- (3- chl or owb bd/180400ani | i no) - 7- {4- [ 2- (di met hyl am no) et hyl ] - 1- pb-pgsashegl 1 - ©
vi tro-3-quinolinecarbonitrile or a pharnaceutically accept ablzes 2003

t her eof ;

6- am no- 4- (3-chl oro-4-fluoroanilino)-7-{4-[2-(dinmethylamno)ethyl]-1

pi perazi nyl }-3-quinolinecarbonitrile o82a pharnaceutically acceptable salt
t hereof; 111)

N-(4-(3-chloro-4-fluoroanili no) 3- cyExample(44 [ 2- (di net hyl am no) et hyl ] - 1pi pe
razi nyl } - 6- qui nol j l_lﬁ)har nmaceutical |y acceptable salt

t her eof : 2 a Daminol-6-nitro-quinoline-3-carbonitrile

4- (2, 4- di chh esiigtBe BEB! 878 YY) of2! (2-qret.hox 1)-1
pi perazi nyl ] et hyl ) ar;lh%ﬁg - 3-qui )nofsl %gfcd;(;??érg??%w?ohb? 3¢ Wﬁ%é‘ﬂfi E&gl |y
accept abl e @8mmolhef @obrommﬁ-ﬂuoroamhne in 200mL of ethanol was reﬂuxed for 3hr.
4-(2,4-di c 0, anllln hox 3-(2H1,2,3-triazol -2

yl) pr opgxy]A@é (%lfér?gﬁ%ﬁ‘eeé’gsr ‘b%‘?ﬁvte ‘hﬁ r8§‘ ﬁ‘%g’rs?é&%lﬂl ethyl| ageratecanst whthed s al t
t her eof ; oowmith sodium bicarbonate. Th d

4- (2, 4- d| chl or 0- 5- met hoxyani | i nc?) p%o Pr%t ‘F]vgifo]}ec(%ﬂ ?Sl'ﬁ_qalezygllqw |88]2$I 6.38

yl ) pr opoxy](7 BLYUEMSi medii 50 3B9.2) inp 260-270p0ademceut i cal |y acceptabl e sal t
t hereof ; ppp) 4-(2, 4-dichl oro-S-net hoxyani |l i no) - 6- net hoxy-7-(3-thienyl)-3
gui nolinecarbonitrile or a pharmaceutically acceptable salt thereof; qqq)
4- (2, 4-di chl or o- 5- met hoxyani | i no) - 6&%@457 { [2-(2H1, 2, 3- trlazol 2

yl) et hﬁé] am no} - 3-qui nol i necarbonitrile or a pharnmaceut i cal | y acceptabl e
salt th®reof: r 1n0-4-[(3-Bromo-4-fluorophen ammo - quinoline -3-carbonitrile

{2 M ok SRR P Rt el bapnapinial s

t her eof ; sgajnoline-3-carbonitrile, 4g (72. 35mmol of
4-(2, 4- di chl or o- 5- et hoxyanl |gl I’(IO) 7-( ) |érr(1)§/ll 9“85 aaﬂlgn(g) 8 g?’BBW)tPfI e or

a phar mac e @MmoAYR CB!%@Q?%B#@“@@MDQM%MQ watet §2:1 ratio) was refluxed for 4hr.

4-(2,4-dic r 0 I t hox 3-(1H1,2,4-triazol | ) pro
ox3(/] 3- qui ?ggllﬁlé@{?‘ég% hﬂog%édp‘ﬁ%?‘ ﬁ??’lﬁgﬂ §lla%é‘aﬁeab|8h%@rqdup¥e3 gofp

aaaa) 15 ( 2pr-‘bc¢utatddofr0m5meﬁ‘lil|ﬂ@te>’ﬁ16tbd bd%lirrg7 [rBe (sbfih i s R ted %g) (ﬁ’ﬁéﬁoﬁfy] 6

met hoxy- 3- qui nol i necarbonitrile or a pharmaceutically acceptabl e Sa

t her eof ; %CUQ R/yﬂkveggéi@ (13%) Peowishibrown solid; ESMS m/z 356.8, 358.8, mp 210-

N-[ 3- cyanozﬂzo@ 4- di chl or o- 5- met hoxyani | i no) - 6- met hoxy- 7- qui nol i nyl ] - N
(4-(4-ethyl-1-piperaiinyl)butyl]acetam de or a pharmaceutically acceptable

salt thereof; Example 46

4-(3-Ch1oro-4-ﬂuoro-nhenvlamino)-7-methoxv-6-nitr0—quino]ine-3-carhonitrile

20 A mixwre of 44 g (16.7 mmol) of 4-chloro-7-methoxy -6-nitro-quinoline-3-
carbonitrile and 2.67 g (18.3 mmol) of 3-chloro-4-fluoro aniline in 110 ml of
methoxyethanol was refluxed under nitrogen for 4 hours. The reaction mixture was
diluted with ethyl acetate and wash with sodium bicarbonate solution and sodium
chloride solution. The organic layer was dried over sodium sulfate and then the

25  solvent was removed under vacuum. The residue was chromatographed on silica gel
eluting with mixture of ethyl acetate and methanol to give 3 g yellow solid: mass
spectrum (electrospray, m/e): 372.9.



cecece)

N-[ 3- cyano- 4- (2, 4-di chl or o- 5- met hoxyani | i no) - 6- met hoxy-7-qui nolinyl]-N
(3-(4-ethyl-1-pi perazinyl)propyl)acetam de or a pharmaceutically acceptabl e
salt thereof; dddd)

4- (2, 4-di chl or o- 5- met hoxyani | i no) - 6- net hoxy- 7- { 3- [ 4- (2- met hoxyet h /2 .

pi per azi nyl W ¥IEAR - 3- qui nol i necarbonitrile or a pharnaceut P §° 2056
acceptabl e salt thereof; eeee) 8

4- (4- brono- 2- quoroaniIino) 6- met hoxy-7-[2-(1H1, 2, 3-triazol 21 Meg(m)xy]&
qui nol i necarbonitrile or a pharmaceuti cg%l y accept abI e salt thereof; ffff)
4- (4- brono- 2-fl uoroanilino)-6-nethoxy-7-12-(2H 1, 2,3-tri azol - 2- yI)ethoxy]
3-qui nolinecarbonitrile or a pharma utlﬁgl y acceptable salt thereof 99’ ;
. g) "4-(2,4-dichloro-5-nmethoxyanilin oxy-7-[3-(1H-tetraazol -

yl) propoxy] - - Aimek Mﬁmmrmﬁdrbl eVl I ARE6RY-h GiRblide- %%Bﬁ@ake salt

t her eof ; 138 2 ~ MAI!l 2C103 1)@;4

4- (2, 4- di chianigtuze ab6188:8 HRi mm%bo ﬁ@rmy-#ﬂpo;oplzdnyi)emurwa-ﬂehemoxy 6-

Y1) pr opoxy] 5o idhibfink BRARGHRNL, 'S 5 R FnlYt) BPGSHGGR hcGE R Eh 2!

thereof; iili

4- ( 4- br &0- B8f3 marodpinon wae ktiffedrat Femit-if -02nl dt-wite? and 0 inRiZeH méﬂ%&l%ﬁoxy} 3

5 quinoli necar bonitrile or a pharmaceutically acceptable salt thereof;

4- (4- br om-22HoYEY odRF m%*fe @Mlh@@m[iﬂﬂ( mHof hpt sthyt jagetate -apd \thy ét)hoxy] 3
d | h
i k) 4. ( HRee e Rl IASAREM v Ginaf oBt Anfull habnifiag 1] *°

(I'l'lethyl )aibhﬂtibhmpp.hérm@@tgame &meaww Sudiur @GHABOMihe rsbiv@ntoﬁ/as’i
phar maceuti cal lé aci:eig ahl e salt thereof Use of a COllpOLllld to

prepare a nedit Jesifhe ¥as HBTO"WWTBPW@ s gyl elntingrwitymixiyre of

eradi c n n S WTTEJ ryeﬁgj und
used |21t0a geéﬁn%ogﬁaghg Egdo?nnﬂf]a 1 a\ﬁ éstrl E?‘V\eh%{éﬁz) %% ﬁg&?a o G |
\' \ & / N @leraosphayinderiMiH 3484, a cycl oal kyl of 3 to 7 carbon atons, which
may optionally substituted with one or nore alkyl of 1 to G carbon atom
groups; or is a pyridinyl, pyrimdinyl, or phenyl ring wherein the
pyridinyl, pyrimdinyl, or phenyl rim“;mgme optionally 30 nono- di-, or
tri-substituted wth a substltuent sel ected fromthe group conS|st| ng of

hal ogen, al kyf#-{2rf 8 : ; ‘

PCT/ US 2205 1la cabo ,
azi do) ydr%x?‘é’?‘%ﬁ éfg & ?1) ) %1% 'ﬁg‘%?ré %)/'I”oxyal'éw'ﬁ?‘rﬂl"ﬂﬁn%%" 2-7
carbon at ormrb@hmamya oxygngt19l7 Qimé’l—)%&érﬁ?&ﬁoaﬁ—ﬂﬁﬁo ailif®xy 1o #6ofcar bon
atons) alkylthio of 1-6 carbon atons, hydrox éﬁ trifluoronethyl) cyano,

nitro, car bBXYoxyeshanghvroIefluged poder @&F%’@ﬂ for b bawrs. deseretivy migureowss car bon
atons) phengiyeq RGNethyl 4d3LRPRRA %N with sodium bicarbonate solution and sodium

chloride solution. The organic layer was dried with sodium sulfate and then solvent

20  was removed under vacuum. The residue was chromatographed on silica gel eluting

with mixture of ethyl acetate and hexane to give the title compound.

Example 49

25 A mixwre o f 2.9 g (6.95 mmol) of 4-[(3-bromo-4-fluorophenyl)amino]7-methoxy-6-
nitro-quinoline-3-carbonitrile, 6.5 g (121.6 mmol) of ammonium chloride and 4.05 g
(73 mmol) of iron in 50 ml of water and 50 ml of methanol for 6 hours. The mixture
was diluted with hot ethyl acetate and the hot mixture was filtered. The filtration was
washed with saturated sodium chloride solution then the organic layer was dried over

30 sodium sulfate. The solvent was removed and the residue was chromatographed on



benzoyl, benzyl) am no, al kylam no of 1-6 carbon atons, diall:ylamno of 2
to 12 carbon atons, phenyl am no, benzyl am no) al kanoyl am no of 1-6 carbon
atons) al kenoyl am no of 3-8 carbon atons, al kynoyl am no of 3-8 carbon
atons, carboxyal kyl of 2-7 carbon atons, carboal koxyal ky of 3-8 carbon 10
atonms, am noal kyl of 1-5 carbon atoms, N al kyl am noal kyl of 2-9 car bon

at ons, N, N- AW 00881 noal kyl of 3-10 carbon atons, N-al kyl am noal kox

2-9 carbon atons, N, N-di al kyl am noal koxy of 3-1 U carbon at ong, 2%6
and benzoylamno; Zis -N:-1-) -O, -S, or -NR ; 15 Ris aI

carbon atons) or carboal kyl of 2-7 carbon atons; GI1 , &) RI , and R4 are
each, independently, hydrogen, hal ogen)-&8kyl of | -6 carbon atons, alkenyl

of 2-6 car b%{j;cgt Olmstu al kykrtlél of 2-6 carbon atons, al kenyl oxy of 2-6 carbon
atoms, al ky »&! eluting evittantinmrabd sthyl hoegre

al kanoy! oxy yg? \% @ garbon atoms, al kenoyl oxy)&gﬁ% é}%éhv"z% }r;tgd?fsllghl
al kynoyl oxy 0 caPHSAP mse eAuespray. rseyni-bl/3860T at FgLqr bon at ons,

al kenoyl oxymet hyl of 4-9 carbon atons, al kynoyl oxynmethyl of 4-9 carbon
atons) al koxynet hyl of 2-7 carbon atons, al koxy of 1-6 carbon atons,

al kylthio of 1-6 carbon atons) al kyl Exhimptéesg of 1-6 carbon atons)

al kyl sulphonyl of 1-6 carbhq aI Ky sulfonam' do of 1-6 carbon atons,

25 al kenyl sul f onam do of 5 v GNoanksAsgdrsedifriam do of 2-6 car bon

at ons, hydr Axmjxttei §fl LPRO yidr! hox ano, nitro, carboxy,
car boal koxy, of 2-7 car bgnr(g% Emngm c({afr:{) 8%%%‘[“ ZX’? ]cif/ﬁlﬂod'? 3ammob), ofpéthp]oxy,

phenyl , thi M@ﬁwylmhpyanoaammwahmdatedxammml & b;a no 1-4 _car bon
atons, al kyhgm N Qﬁls}? t r hon di al kyl am no o W 1 I% 8a57bon
atoms, N-al ké | Car DanDy ? L'I(?W-aﬁ .ﬂ&%@f@&%a&&ﬂwmm aTheydolition WR QRfdaB#40
PCTN899I 22088uxedl ander mMeoeen- fok I 12 carbon at ons)
N, N-d| ken of .6-12 carbon atons, A troinated

o ofer (ot nlrk il BBORCA, Aot 2 e oc:
I (C Rs) n} [lf h&sFxipre was coole(dc@mec)xﬁ)mp(eramnfﬁ@m% M (v% E@ e%@(aﬁg ) 2

: q

Rs)2) P P- M
W ko) )EV‘*‘YS“%E‘ e b, 1o re R4 orashepaied voih bailing eifol Goyagd

t b fHigresio gied .86 @cbfibi P Rs \ ~
m(JSC( stez?krv. . R8RO- m%(c{%g?ﬁd @ﬁy%é&%@$h Pfﬂxé’%)l\é)y@wﬁ
R~ (C(Rs)2) P-M (C(Rs) 2)k- Y- , Het-(C(Rs)z)g-W(C(Rs)2)k-Y- , Ho r R2--N 10
IS a

Y i di val ent radical selected fr%{nthi group consi sting of -(C H2)a ,

O , and -R : 6 R-is -NR6R6 N(R6)3 ') or -NR6(OR6); 15 R ~

is bNRéﬁtORG)) - N( Rfks) 3 -Edlokedonyroty-8 1 €aLRBAn@ TR kv noxy of 1-6
carpon ato yl - ylamno o
N, N- di al ke@laam_ {\g)'n ‘g‘-i&léi"af’@éﬁi) af E)TEBhOXSF'ﬁ-Ihwme@hﬂ@myJmy&lﬁ){b 4 to 12

carbon at oﬁrﬁmll‘dﬁfltkﬂm)'&c%h@ car bon_at oI,
N, N-di al kynyl am no of 6-12 cdr i(()j%r% "'%%%gtﬁ%é ‘BF‘S@l %f(ﬁmmamunhmnatd(enyl

0
or al kynyl °¥RSi&psried 0p @ lhmumdt room lﬂhbétﬁﬂ@é‘ Fxc )ez)gﬁ&g@g &f}g,gg n a

sat ur at ed >N- (C(R6

>N- (O §)6) 2%3[‘%'%%% éS?ﬂE? Wm%szgus wﬁﬂswmhﬂ 02 (Wt WiieSsolfdR6. -
or is <) bowds coltictdds amd kRl AGNE! f ram thi onor phol i ne,

t hi onor phol i ne pi per i di ne, pyrﬁr{%lbﬁdﬁﬁe %qr BNe 368 €rofaAi solid:hmassol e,
thi azol | d|§P§°"‘!‘EK‘Plé¢W®ptﬂyhnwrMmH259eﬂ rahydr -141 the group consisting of
nor phol i ne, S-oxide, thionorpholine S, S-dioxide) pyridine, imdazole)
1,2,3-triazole) 1,2,4tetrazol e, piperazine, furan, thiophene, ~furan,

di oxane, 1, 3-di oxol ane , (OC"'ZC"QO)Ekd}hple 52

4-Ch]oro-7-ethoxv-6-nitro—quinoline-3-carbonitrile

25 A mixtre of 3.45 g (13 mmol) of 7- ~-Ethoxy-4-hydroxy- -6-nitro-quinoline-3-
carbonitrile, 5.55 g (26 mmol) of phosphorous pentachloride, and 10 ml of
phosphorous oxychloride was refluxed for 3 hours. The mixture was diluted with
hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl

. acetate and washed with cold diluted sodium hydroxide solution. The solution was

dried over magnesium sulfate and filtered through a pad of silica gel. The solvent



tetrahydropyran, and H; wherein the heterocycle is optionally nono- or
di -substituted on carbon or nitrogen with R6) optionally nono- or
SUbStltuRfCS 02{}7 dar bon wi th hydroxy, 10 -N(R6)2~ or -OR6) T ok PONO
or di - subst ¥&? n carbon with the nono-val ent radicals -( §) S or
-(C(R6)2)sSN(R6) 2. or optionally nono or di-substituted on a st& MR
carbon with divalent radicals -O or O C(R6)2)s0-; R6 is hydrogen, alkyl of
1-6 carbon atons, al kenyl of 2-6 carbon-8& ons, al kynyl of 215 6 carbon
atons, cycloal kyl of 1-6 carbon atons, carboal kyl of 2-7 carbon atons)

car boxyal kyl - t ) ted
-with one or wrr%rzrg%hog?%gm n) 201 oogyﬁyggéwéléd (C:}gasgrlﬁ&ﬁugﬁ@lbﬁ 4%0 %e%tl—r
am no, al kyl2f/o of 1-3 car bon atons, dial kyl am no of 2-6 carbon atom;
nitro, cyano, azido, halonethyl) al koxynmethyl of 2-7 carbon 20 atons,

al kanoyl oxynet hyl of 2-7 carbon atons, alkylthio of 1-6 carbon atons,

hydr oxy, carboxyl, carboal koxy of 2- iix“a Olhgglq,atom; phenoxy, phenyl,

t hi ophenoxy, benzoyl ) benzyl pheny am n enzyl am no, al kanoyl ami no of
1-6 carbén atons, X g DXyt fonitro-danolins- Iseiremiteite f r om t he

487 T o S b i e o

Rs O R3-S- S- 2 o
R agg((g@{ %1%8 55 m;'nd&) gf g@?@ﬁb( a}rﬂl)u'fé’slﬂ\fwd e\ %ﬁ)a%))r/u% réﬁ\%g@%) u w
r

(C(R3)2)p on@rcpgenRgor Rs @r@ OlhRgeactionOmikig@re was poured into diluted sodium
bicarbonate solution. Ethanol was removed under vacuum. The mixture was diluted

10 with ethyl acetate and the organic layer was separated and dried over sodium sulfate.
The solution was concentrated and solid was collected and then washed with hexane.

Upon drying, 2.6 g of yellow solid obtained: mass spectrum (electrospray, m/e) M+H
412.8 and 414.9.

15 Example 54

6-Amino-4-(3-bromo-phenvlamino)-7-ethoxy-quinoline-3-carbonitrile

A mixwre of 2.5 g (6 mmol) of 4-[(3-bromophenyl)amino]-7-ethoxy-6-nitro-
quinolinec-3-carbonitrile, 2.4 g (45 mmol) of ammonium chloride, and 1.5 g (27
mmol) iron was stirred at reflux in 40 ml of water and 40 ml of methanol for 4 hours.
20 The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture was
filtered. The filtration was washed with saturated sodium chloride solution and then
the organic layer was dried over sodium sulfate. The solution was concentrated and
1.5 of beige solid was collected: mass spectrum (electrospray, m/e): M+H 382.8 and
384.8.
25
Example 55
8-Methoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile
A mixture of 12.6 g (75 mmol) of 2-methoxy-4-nitro aniline and 12.7 g (75 mmol)
of ethyl (ethoxymethylene) cyanoacetate was heated in 100 ml of Dowther at 120°C
30  for overnight and 180°C for 20 hours. To this mixture was added 300 ml of Dowther.

The solution was stirred and refluxed under nitrogen for 12 hours with periodically



Q008G 8, (IS 8 LN G, QU
Q2C 2 Rs Reoffngi Q Fs O R~ H 2 and @2C Rs R~ H2 Rs C 020 E?gﬂg%?%xv of
i ndependent |y hydrogen) al kyl of 1-6 car bon_atoms, car boxy) c .
5 1-6 carbon atons, Eg)egllr c?rc?%gl) lg:D %1: (ZC(YRg?rZ;)gn’atoms M‘@)
EE(C(C(RSR)S)Z)Zl)DP}N{?ICEg(s)Z)r Rei?s-CI—I—M(C(RsBB)~ , or Het-(C(Rs)2)q W(C(Rs)2)-~
with the proviso that at |east one of the R3 groups is selected fromthe
ol S e A ke o Ty
Het - ( O( Rs) Z)aad\ype(@énﬂsvye;_s;)qo lectv@)a@é) WRglFeriowith lhémne PRETOE00 §al0w s Reated\with 2003
ot boal Kos BRHRTE bihat] dg"we‘ﬂ"“ %l%%d 3{’ g]iéfgr %Fg |bf§‘?@wgg$§grﬁm@m /
car boal koxy o 6 car on atons, p
(C(R6) 2) p\ (electrospray, m/e): M+H 245.8.
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Example 56
4-Chloro-8-methoxy-6-nitro-quinoline-3-carbonitrile

A mixture of 4 g (16 mmol) of 8-Methoxy-4-hydroxy-6-nitro-quinoline-3-

carbonitrile, 6.66 g (32 mmol) of phosphorous pentachloride, and 15 ml of

10 phosphorous oxychloride was refluxed for 2.5 hours. The mixture was diluted with
hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl
acetate and washed with cold diluted sodium hydroxide solution. The solution was
dried over magnesium sulfate and filtered through a pad of silica gel. The solvent
was removed giving 2.05 g of tan solid: mass spectrum (electrospray, m/e) M+H

15 263.7.

Example 57
A mixwre of 1.9 g (7.6 mmol) of 4-chloro-8-methoxy-6-nitro-quinoline-3-

20  carbonitrile and 0.86 ml (8.3 mmol) of 3-bromo aniline in 95 ml ethanol was refluxed
under nitrogen for 5 hours. The reaction mixture was poured into diluted sodium
bicarbonate solution. Ethanol was removed under vacuum. The mixture was diluted
with ethyl acetate and the organic layer was separated and dried over sodium
chloride. The solution was concentrated and solid was collected and then washed

25  with hexane. Upon drying, 2.3 g of yellow solid obtained: mass spectrum
(electrospray, m/e) M+H 398.8 and 400.8.

Example 58
6-Amino-4-(3-bromo-phenylamino)-8-methoxy-quinoline-3-carbonitrile

30 A mixture of 2.15 g (5 mmol) of 4-[(3-bromophenyl)amino]-8 -methoxy-6-nitro-

quinoline-3-carbonitrile, 1.95 g (37.5 mmol) of ammonium chloride, and 1.26 g (22.5
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15  solution, the residue was extracted with ether. The ether solution was washed with

saturated brine solution, and dried over sodium sulfate. After evaporation of the dry

ether solution, 0.957g (60%) of an oil product was obtained: ESMS m/z 116.6 (M-

H").

20 Example 60
4-Dimethylamino -but-2-vnoic acid
n-Butyl lithium in hexane (96mL, 2.5 M in n-hexane) was slowly added to 1-

dimethylamino-2-propyne (20g, 240mmol) in 100 mL of tetrahydrofuran under

nitrogen. The mixture was stirred for 1 h at -780C, then dry carbon dioxide was pass
25 through overnight. The resulting solution was poured into water and washed with
ethyl acetate. The aqueous layer was evaporated under reduced pressure to give the
crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 15.6g of
4-dimethylamino -but-2-ynoic acid: mass spectrum (m/e):M-H 126.
30
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Example 63

1-Methyl-4-prop-2-ynvl-piperazine

Propargyl bromide (23.8g, 200mmol) was added dropwise to a mixture of 1-
25  methyl-piperazine (20g, 200mmol) and cesium carbonate (65g, 200mmol) in 350mL
of acetone. The mixture was stirred overnight under nitrogen at room temperature.
The inorganic salts were then filtered off, and the solvent was removed. The residue
was dissolved in saturated sodium bicarbonate solution and extracted with ethyl
acetate. The organic extracts were then evaporated to give 7.5g of 1-methyl-4-prop-2-

30  ynyl-piperazine: mass spectrum (m/e): M+H 139,
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was removed via filtration. The filtrate was collected and dried in vacuo to give 7g of

10 4-(4-methyl-piperazin-1-yl)-but-2-ynoic acid: mass spectrum (m/e):M-H 181.

Example 65

2-Methoxy-ethyD-methyl-prop-2-ynyl-amine

Propargyl bromide (26.8g, 225mmol) was added dropwise to a mixture of N-

15  (2-methoxyethyl)methyl amine (20g, 225mmol) and cesium carbonate (73g,
225mmol) in 350mL of acetone. The mixture was stirred overnight under nitrogen at
room temperature. The inorganic salts were then filtered off, and the solvent was
removed. The residue was dissolved in saturated sodium bicarbonate solution and
extracted with ethyl acetate. The organic extracts were then evaporated to give 14g of

20  (2-methoxy-ethyl)-methyl-prop-2-ynyl-amine: mass spectrum (m/e): M+H 127.

Example 66

n-Butyl lithium in hexane (37.8mL, 2.5 M in n-hexane) was slowly added to

25  (2-methoxy-ethyl)-methyl-prop-2-ynyl-amine (12.0g, 94.5mmol) in 90mL of
tetrahydrofuran under nitrogen. The mixture was stirred for 1 hr at -780C, then dry
carbon dioxide was passed through overnight. The resulting solution was poured into
water and washed with ethyl acetate. The aqueous layer was evaporated under
reduced pressure to give the crude acid. The dry acid was dissolved in methanol, and

30 the insoluble salt was removed via filtration. The filtrate was collected and dried in
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Example 67

5 Allyl-methyl-prop-2-ynyl-amine
Propargyl bromide (33.4g, 281mmol) was added dropwise to a mixture of
isopropyl-methyl- amine (20g, 281mmol) and cesium carbonate (90g, 281mmol) in
350mL of acetone. The mixture was stirred overnight under nitrogen at room
temperature. The inorganic salts were then filtered off, and the solvent was removed.
10 The residue was dissolved in saturated sodium bicarbonate solution and extracted
with ethyl acetate. The organic extracts were then evaporated to give 4.6g of allyl-

methyl-prop-2-ynyl-amine: mass spectrum (m/e): M+H 110.

Example 68
15 4-(Allyl-methyl-amino)-but-2-vnoic acid
n-Butyl lithium in hexane (16.4mL, 2.5M in n-hexane) was slowly added to
allyl-methyl-prop-2-ynyl-amine (4.5g, 46mmol) in 50 mL of tetrahydrofuran -under

nitrogen. The mixture was stirred for 1 hr at -780C, then dry carbon dioxide was
passed through overnight. The resulting solution was poured into water and washed
20  with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 4.1g of 4-

(allyl-methyl-amino)-but-2-ynoic acid; mass spectrum (m/e): M-H 152.

25 Example 69
4-Methoxymethoxy-but-2-ynoic acid
To a suspension of 8.2 g of 60% sodium hydride in mineral oil in 271 mL of
tetrahydrofuran at 0°C with stirring under nitrogen was added dropwise 10 g of
propargyl alcohol over 15 min. The mixture was stirred an additional 30 min. To the
30 stirred mixture at 0°C was added 15.8 g of chloromethylmethyl ether. Stirring was

continued at room temperature over night. The mixture was filtered and the solvent
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Example 70
4-Bromo crotonic acid
After the method of Braun [Giza Braun, J. Am. Chem. Soc. 52, 3167 (1930)],
15 11.76 mL (17.9 grams 0.1 moles) of methyl 4-bromo crotonate in 32 mL of ethanol
and 93 mL of water was cooled to -11 °C. The reaction was stirred vigorously, and
15.77 g (0.05 moles) of finely powdered barium hydroxide was added portionwise
over a period of about an hour. Cooling and vigorous stirring were continued for
about 16 hours. The reaction mixture was then extracted with 100 mL of ether. The
20  aqueous layer was treated with 2.67 mL (4.91 g; 0.05 moles) of concentrated sulfuric
acid. The resulting mixture was extracted with 3-100 mL portions of ether. The
combined ethereal extracts were washed with 50 mL of brine, then dried over sodium
sulfate. The solution was taken to an oil in vacuo . This oil was taken up in about
400 mL of boiling heptane, leaving a gum. The heptane solution was separated and

25  boiled down to about SOmL. Cooling gave 3.46 g of product.

Example 71
4-(2-Methoxy-ethoxy)-but-2-ynoic acid
To a suspension of 6.04 g (151 mmol) of 60% sodium hydride in 200 ml of
30 tetrahydrofuran at 0 °C was add 10 g (131.4 mmol) of 2-methoxyethanol dropwise
over 15 min. After 1 hr, 19.54 g (131.4 mmol) of 80% propargyl bromide was added
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-(C H2)a , pourdd intédRA%sand¥ated s3fution of sodium bicarbonate. The mixture was extracted

with ethyl acetate and the organic layer was dries over magnesium sulfate. The
solvent was remove and the residue was purified by chromatography on silica gel
eluting with chloroform- ethyl acetate mixtures to give 0.53 g of 4-(2-Methoxy-
25  ethoxy)-but-2-ynoic acid [4-(3-bromo-phenylamino)-3- Cyano-quinolin-6-yl}-amide

as a yellow powder: mass spectrum (electrospray, m/e,): M+H 480.9.

Example 73

4-(Me_thoxymethoxy)-but-z-ynoic acid

30 To a suspension of 8.2 g (205 mmol) of 60% sodium hydride in 271 ml of
tetrahydrofuran was added dropwise at 0 °C with stirring 10.0 g (178.4 mmol) of
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To a solution of 0.51 g (3.54 mmol) of 4-(methoxymethoxy)-but-2-ynoic acid and
0.46 g (3.4 mmol) of isobutyl chloroformate in 12 ml of tetrahydrofuran was added at
0°C with stirring 0.36 g (3.54 mmol) of N-methylmorpholine. After 15 min, 1.0 g
(2.95 mmol) of 6-amino-4-[(3-bromophenyl)amino]}-quinoline-3-carbonitrile was
20 added. After stirring 3 hr at room temperature, th§ mixture was poured into a
saturated solution of sodium bicarbonate. The mixture was extracted with ethyl
acetate and the organic layer was dries over magnesium sulfate. The solvent was
remove and the residue was purified by chromatography on silica gel eluting with
chloroform- ethyl acetate mixtures to give 0.66g of 4-methoxymethoxy-but-2-ynoic
25  acid [4-(3-bromo-phenylamino)-3-cyano- quinolin-6-yl}-amide as a yellow powder:
| ma of 6-amino-4-{(3-bromophenyl)amino]-quinoline-3-carbonitrile :mass spectrum
(electrospray, m/e,): M+H 465.1, 467.0.
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Example 75

N-[4-[(3-Bromophenyl)aminol-3-cyano-6-quinolinyl}-4-(bis-(2-

methoxyethyl)amino)-2-butynamide

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold

5  solution of 4-(bis-methoxyethylamino)-2-butynoic acid (1.9g, 8.85mmol) and N-
methylmorpholine (0.9386g, 9.28mmol) in 50mL of tetrahydrofuan under N,. After
stirring for 30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)-
amino}-quinoline-3-carbonitrile in 10mL of pyridine was added dropwise and the
mixture was stirred at 0°C for 2hr. The reaction was quenched with ice water, poured

10 into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The
ethyl acetate layer was concentrated and purified by flash column chromatography.
The product fractions were collected, and dried in vacuo to give 0.82 (35%) of light
brown solid; ESMS m/z 536.1, 538.1 (M+H"); mp 98-101°C.

15 Example 76

N-{4-[(3-Bromophenvhaminol-3-cyano-6-quinolinyl}-4-(N-methoxvethyl-N-

methylamino)-2-butynamide

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold

solution of 4-(N-methoxyethyl-N-methylamino)-2-butynoic acid (1.5g, 8.84mmol)
20  and N-methylmorpholine (1.36g, 13.3mmol) in 60mL of tetrahydrofuan under N,.
After stirring for 30min, a solution of 1.5 (4.42mmol) of 6-amino-4-[(3-
bromophenyl)amino]-quinoline-3-carbonitrile in 15mL of pyridine was added
dropwise and the mixture was stirred at 0°C for 2hr. The reaction was quenched with
ice water, poured into saturated sodium bicarbonate and brine, and extracted with
25  ethyl acetate. The ethyl acetate layer was concentrated and purified by flash column
chromatography. The product fractions were collected, and dried in vacuo to give
0.32 (15%) of reddish brown solid; ESMS m/z 492.0, 494.0 (M+H"); mp 95°C (dec).
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compound5CO | 1t 01" 117111g with fO01' | [Exainiple 18 O

1-Methyl-1.2.5.6-tetrahydro-pvridine-3-carboxvlic acid [4-(3-bromo-phenylamino)-3-

cyano-quinolin-6-yll-amide
To a solution of 1 g (2.95 mmol) of 6-amino-4-[(3-bromophenyl)amino}-quinoline-3-
carbonitrile and 1.9 g (14.7 mmol) of dissopropylethylamine was strirred in 19 ml of
20  tetrahydrofuran and solid  N-methyl-1,2,5,6-tetrahydronicotinyl  chloride
hydrochloride was added portionwise at 0°C. After stirring 1 hr at 0°C and 2 hr at
room temperature, the mixture was poured into saturated sodium bicarbonate and
extracted with ethylacetate. The solution was dried over magnesium sulfate. Sovent
was removed and the residue was recrystalized from methanol-ethylacetate giving

25 0.92 g of a yellow powder : mass spectrum (electrospray, m/e,): M+H 462.4, 464.4.

Example 79

bromophenylaminog)-3-cvanoquinolin-6-yllamide
30  To an ice cold solution of 1.46 g (7.40 mmol) of 4-((2S)-2-methoxymethylpyrrolidin-

1-yDbut-2-ynoic acid in 85 mL of THF under N, was added 0.897 g (8.88 mmol) of



30 (d) adding an acid to a conmpound having fornula 1 so that an acid
addition salt is prepared.
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13f 10% ' & (M- ,md8sre&'of) 033581086 of 4-(4-chloro-2- ﬂuoro phenylammo) -6,7-dimethoxy-

5 quinoline-3-carbonitrile and 3 g of pyridine hydrochloride was stirred under nitrogen

at 210 -220°C for 20 minutes. The mixture was cooled and added to 50 ml of 3%
ammonium hydroxide solution. The product was collected, washed with water, and
dried to give 0.302 g of 4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-
3-carbonitrile as a solid, mp 270-272°C; mass spectrum (EI, m/e): M 329.0363.
10
Example 88

3-carbonitrile

To a solution of 0.655 g of triphenylphosphine in 20 ml of tetrahydrofuran was added

15 dropwise 0.348 mg of diethyl azodicarboxylate. The solution was stirred for one
minute and added to a mixture of 0.330 g of 4-(4-chloro-2-fluoro-phenylamino)-6,7-
dihydroxy-quinoline-3-carbonitrile and 0.500 g of 2-(4-pyridyl)ethanol in 100 ml of
tetrahydrofuran. The mixture was stirred at room temperatufe for 4 hours, and 10 ml
of methanol was added.

20 To asolution of 0.655 g of triphenylphosphine in 20 ml of tetrahydrofuran was added
dropwise 0.348 mg of diethyl azodicarboxylate. The solution was stirred for one
minute and added to the above mixture. The mixture was stirred overnight and
concentrated in vacuo. The residue was chromatographed on silica gel eluting with
5% methanol in dichloromethane. Solvent was removed from product fractions

25 giving 0.034 g of 4-(4-Chloro-2-fluoro-phenylamino)-6-methoxy-7-(2-pyridin-4-yl-
ethoxy)-quinoline-3-carbonitrile as a white wax: mass spectrum (EI, m/e): M
448.1104. The regiochemistry was assigned unequivocally by NMR analysis (Proton,
DQF-COSY, NOESY, {'H-"C}-HMQC, {'H-"C)-HMBC, {'H-"N}-HMBC.
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é$210%&.( % ) - XY$ x\&(mi\}%\(ﬁh ﬁ%ﬁ&%ﬁéf&rm at 0°C was added a solution of 4

bromo crotonyl chloride in 10 ml of tetrahydrofuran. After 45 min, 1.87 (21 mmol) of
2-methoxyethyl methyl amine was added.  After 1hr at room temperature, the

mixture was poured into a solution of sodium bicarbonate and extracted with ethyl
10 acetate. The organic solution was dried over magnesium sulfate. The solvent was

removed and the residue was purified by chromatography on silica gel. Product eluted

with ethyl acetate-methanol-triethylamine 40:8:1 giving 0.87 g of the free base. This

was dissolved in 20 m) of ethyl acetate and 10 ml of a solution of hydrogen chloride

in ether was added. The solid was collected giving 1.02 g of the title compound a a
15  yellow powder: mass spectrum (electrospray, m/e): M+H 498.0, (M+2H)**248 5.

Example 90

(S)-4-(2-Methoxymethyl-pyrrolidin-1-y])-but-2-enoic acid [4-(3-chloro-4- fluoro-
Dhenvlamino)-3-cvano-7-methoxv-quinolin-6-vl]-amide dihydrochloride

20 By using the method of Example 89, 1.2 g (3.5 mmol) of 6-amino-4-(3-chloro-4-
fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile and 2.4 g (21 mmol) of
(S)-(+)-2-(methoxymethy) pyrrolidine were converted to 1.5 g the title compound,
obtained as a yellow powder: mass spectrum (electrospray, m/e): M+H 524.0,
(M+2H)" 262,4. This reaction can also be done with (R)-(-)-2-(methoxymethy)

25  pyrmrolidine or racemic 2-(methoxymethy) pyrrolidine giving the R-entaniomer or the

racemate, respectively.
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10t 9" 10% & f2 10% & 0" 10% &' z. 10% & -3* 10% &
%)y us%ng the met(hod of xamplé)89 1.1 g (3.2 m(x%ol) of 6- ammo-( -(3 chloro-4- O-

5  fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile and 2.2 g (19.2 mmol) of
3-hydroxymethyl-piperidine were converted to 0.76 g the title compound, obtained as
a yellow powder: mass spectrum (electrospray, m/e): M+H 524.0, (M+2H)"?262.3.

Example 92

10 4-(1.4-Dioxa-8-aza-spiro[4.5]dec-8-y1)-but-2-enoic acid [4-(3- chloro-4-fluoro-

By using the method of Example 89, 1.05 g (3.06 mmol) of 6-amino-4-(3-chloro-4-
fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile and 2.6 g (18.4 mmol) of
1,4-dioxa-8-azaspiro[4.5]decane were converted to 0.62 g the title compound. The

15  free base obtained as a yellow foam: mass spectrum (ele;trospray, m/e): M+H 552.0,
(M+2H)"270.5. |

Example 93

4-(2-Hvdroxymethyl-piperidin-1-yh-but-2-enoic acid {4-(3-chloro-4- fluoro-

20

By using the method of Example 89, 1.05 g (3.06 mmol) of 6-amino-4-(3-chloro-4-

fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile and 2.1 g (18.4 mmol) of

2-hydroxymethyl-piperidine were converted to 0.67 g the title compound. The free

base was obtained as an off-white powder: mass spectrum (electrospray, m/e): M+H
25  524.3, (M+2H)"267.7.

Example 94

uinolin-6-vl]-amide.

30 By using the method of Example 15, 4-bromo crotonyl chloride and 6-amino-4-(3-

chloro-4-fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile was converted to
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109%HH& () - TA selu@n lof 15 Jg)%i&u(xy)}) of 4- bromo but—2 -enoic acid [4 -(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl)-amide and 0.6 g (6.1 mmol) of 5-

methyl thiazole was refluxed for 4 hr. The mixture was diluted with ethyl acetate and

10 cooled. Solid was collected and recrystallized from methanol-acetone-ethyl acetate to

give 0.2 g of the title compound as a yellow powder: mass spectrum (electrospray,
m/e): M'508.0, 509.9, (M+H)*254.4, 255.1.

Example 96

15

quinolin-6-ylcarbamoyi}-allyl }-4-methyl-thiazol-3-ium bromide
A solution of 0.7 g (1.4 mmol) of 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl}-amide and 0.85 g (8.6 mmol) of 4-

methyl thiazole was refluxed for 17 hr. The mixture was diluted with ethyl acetate

20  and cooled. Solid was collected and recrystallized from methanol-acetone-ethyl
acetate to give 0.3 g of the title compound as a yellow powder: mass spectrum
(electrospray, m/e): M*507.9, 509.8, (M+H)™254.4, 255.1.

Example 97
25 Methyl 4-benzyloxy-2-(dimethylaminomethyleneamino)-5-methoxybenzoate
A stired mixture of 70.02 (244 mmol) of methyl 2-amino-4-benzyloxy-5-
methoxybenzoate (Phytochemistry 1976, 15, 1095) and 52 ml of dimethylformamide
dimethy] acetal was heated at 100°C for 1.5 h, cooled, and evaporated directly under
. high vacuum to give 81.3 g of off-white solid, mp 134-140°C; NMR (CDCl,) d 3.01
30 (s, Me.N).
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stirring at -78°C for 30 min, the mixture was treated with 10 g of methyl 4-

benzyloxy-2-(dimethylaminomethyleneamino)-5-methoxybenzoate in 20 ml of THF

during 5 min. After 15 min at -78°C the stirred mixture was warmed to 0°C for a

further 30 min. It was then treated with 5 ml of acetic acid, warmed to 25°C and

stirred for 30 min. The mixture was evaporated to dryness, and diluted with aqueous

10  sodium bicarbonate. The resulting off-white solid was filtered, washed with water,

ethyl acetate and ether. After drying, 4.5 g of 7-benzyloxy-4-hydroxy-6-methoxy-

quinoline-3-carbonitrile was obtained as an off-white solid, dec > 255°C ; mass

spectrum (electrospray, m/e) M+H 307.

15 Example 99

7-benzvloxv-4-chloro-6-methoxy-guinoline-3-carbonitrile

To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-
carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in
methylene chloride), and 2 drops of N,N-dimethylformamide. The mixture was
20 refluxed for 20 min and to it was slowly added aqueous sodium bicarbonate until the
bubbling ceased. Following separation of the layers, the organic layer was evaporated
to a small volume, then passed through a plug of magnesol. Elution with 50 ml
methylene chloride, followed by evaporation provided 0.6 g of 7-benzyloxy-4-
chloro-6-methoxy-quinoline-3-carbonitrile as a pale yellow solid, mp 282-284°C;
25  mass spectrum (electrospray, m/e) M+H 325.

Example 100
4-chloro-7-hydroxy-6-methoxy-quinoline-3-carbonitrile
A stirred suspension of 0.54 g of 7-benzyloxy-4-chloro-6-methoxy-quinoline-3-
30 carbonitrile in 10 ml of methylene chloride was cooled to 0°C. To this was added 10

ml of boron trichloride (1M in methylene chloride); The mixture darkened as it
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quinoline-3-carbonitrile as a yellow solid, dec >245°C; mass spectrum (electrospray,
m/e) M+H 235.2.

10
Example 101

4-chloro-6-methoxvy-7-( 3-pyridin-4-vl-propoxy)-quinoline-3-carbonitrile

A mixwre of 0.070 g of 4-chloro-7-hydroxy-6-methoxy-quinoline-3-carbonitrile,
0.062 g of 3-(4-pyridyl)-1-propanol and 0.235 g of triphenylphosphine in 3 ml of
15 methylene chloride under nitrogen was cooled to 0°C. To this was added 0.14 ml of
diethyl azodicarboxylate dropwise. After 30 minutes, the reaction mixture was
warmed to room temperature and further stirred for 2 hours. The mixture was
concentrated down to 1ml and purified by silica gel chromatography, eluting with a
solvent gradient of 1 to 2 percent methanol/methylene chloride, to provide 0.090 g of
20 4—chloro-6-methoxy-7~(3—pyridin-4-yl-propoxy)-quiné_)line-3-carbonitﬁle as an off-

white gum.

Example 102

4-(3-hydroxy-4-methyl-phenylamino)-6-methoxy-7-(3-pyridin-4-vl-propoxy)-

25 quinoline-3-carbonitrile
A mixture of 0.090 g of 4-chloro-6-methoxy-7-(3-pyridin-4-yl-propoxy)-quinoline-3-

carbonitrile, 0.050 g of 3-hydroxy-4-methylaniline, 0.039 g of pyridine hydrochloride
and 3 ml of ethoxyethanol was stirred under nitrogen at reflux temperature for 20
minutes. The mixture was cooled and filtered. The product was washed with
30  saturated sodium bicarbonate, water, then dried to give 0.080 g of 4-(3-hydroxy-4-
methyl-phenylamino)-6-methoxy-7-(3-pyridin-4-yl-propoxy)-quinoline-3-carbonitrile
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Example 103

5 4-Diallylamino-but-2-enoic acid
[4-(3-chlioro-4-fluoro-phenvlamino)-3cvano-7-methoxy- quinolin-6-vil-amide

A solution of 0.24 g (0.5mmol) of 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide in 1 ml of N,N-dimethyl-
formamide and 4 ml of tetrahydrofuran was stirred with 0.49 ml (4 mmol) of

10  diallylamine for 3 hr. The reaction was quenched with 10 ml of saturated sodium
bicarbonate and 10 ml of ethyl acetate. The insoluble precipitate was collected and
washed with water to give 23.7 mg of the title compound (free base); mass spectrum
(electrospray, m/e): M+H 506.0. The ethyl acetate layer was washed with water.
After the solvent was removed, the crude product was purified by preparative HPLC

15 (C18 column, Gradient from 2% acetonitrile containing 0.05% trifluoroacetic acid to
100% acetonitrile containing 0.05% trifluoroacetic acid in 12 min) to yield 97.9 mg
of the product as the bis-trifluoroacetate salt ; mass spectrum (electrospray, m/e):
M-+H 506.0.

20 Example 104

In the mamner of Example 103, 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl}-amide and bis-(2-methoxyethyl)-
25 amine was converted to 52.3 mg of the title compound as the bis-trifluoroacetate salt

mass spectrum (electrospray, m/e): M+H 542.0.
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amine was converted to 22.2 mg of the title compound (free base), mass spectrum

15  (electrospray, m/e): M+H 514.0 and 60.7 mg of the title compound as the bis-
trifluoroacetate salt); mass spectrum (electrospray, m/e): M+H 514.0.

Example 107
4-Thiomorpholin-4-yl-but-2-enoic acid [4-(3-chloro-4-fluoro-

20

In the mamner of Example 103, 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide and thiomorpholine was

converted to 48.1 mg of the title compound (free base), mass spectrum (electrospray,

m/e): M+H 512.0 and 33.2 mg of the title compound as the bis-trifluoroacetate salt);
25  mass spectrum (electrospray, m/e): M+H 512.0.

Example 108

4-[4-(2-Hydroxy-ethyl)-piperazin-1-yll-but-2-enoic acid

[4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-methoxv- quinolin-6-yl}-amide

30 In the mamner of Example 103, 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide  and 4-(2-hydroxy-ethyl)
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trifluoroacetate salt); mass spectrum (electrospray, m/e): M+H 584.1.

Example 110

15

cvano-7-methoxy-quinolin-6-yll-amide

A mixture of 1g of the 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide (2.04 mmol, 1 equiv.), 1.2g
of N,0-Dimethylhydroxylamine hydrochloride (12.25 mmol, 9 equiv.), and 1.5g of

20 sodium bicarbonate (18.38 mmol, 9 equiv.) in DMF (10ml) was stirred at room
temperature for 24 hours. Ethyl acetate was added to the reaction mixture, and the
crude product was filtered. After flash chromatography (ethyl acetate:methanol:tri-
ethylamine 40:4:1), 0.486 g of the title compound was isolated (50.7% yield); mp
210-217 °C.

25

Example 111
4-(4-Hvdroxy-piperidin-1-y])-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-
cyano-7-methoxy-quinolin-6-yll-amide

A mixtre of 250 mg (0.51 mmol) of the 4-bromo-but-2-enoic acid [4-(3-chloro-4-

30 ﬂuoro-pheny]amino)-3-cyano-7-methoxy-quino]in-6—yl]-amide, and 103.2 mg (1.02 |

mmol) of 4-hydroxypiperidine in 2.25 ml dimethylformamide was stirred at room
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temperature for 4 hr and at 60°C for 1 hr. After the mixture was cooled, the

<$10%°

suspension was diluted with saturated sodium bicarbonate solution and extracted with
15  ethyl acetate. The extracts were evaporated to an oil and purified by preparative TLC
to yield 100 mg (40%) yellow solid: mp 140-144°C.

Example 113
4-Thiazolidin-3-vl-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cvano-7-

20 . methoxy-quinolin-6-yl]-amide

A mixture of 250 mg (0.51 mmol) of 4-bromo-but-2-enoic acid [4-(3-chloro-

4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide, and 80uL (1.02
mmol) of thiazolidine in 2.25 ml dimethylformamide was stirred at room temperature
for 19.5 hr. After the mixture was cooled, the suspension was diluted with saturated

25  sodium bicarbonate solution and extracted with ethyl acetate. The extracts were
evaporated to an oil and purified by preparative TLC to yield 95.6 mg (38%) yellow
solid: mp 135-138°C.
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Example 115

4-[Bis-(2-hydroxy-propyl)-aminol-but-2-enoic acid [4-(3-chloro-4-fluoro-

henylamino)-3-cvano-7-

15 A mixture of 250 mg (0.51 mmol) of 4-bromo-but-2-enoic acid [4-(3-chloro-
4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide, and 136 mg (1.02
mmol) of 1,1’-iminodi-2-propanol in 2.25 ml dimethylformamide was stirred at room
temperature for 3 hr and at 60°C for 2 hr. After the mixture was cooled, saturated
sodium bicarbonate solution was added and the solution was subsequently extracted

20 with ethyl acetate. The extracts were evaporated to an oil, washed with hexane and

dried under reduced pressure. Yield 240.1 mg (87%) tan solid: mp 122-125°C.

Example 116
4-(3-Hvdroxy-pvrrolidin-1-v1)-but-2-enoic acid [4-(3-chloro-4-fluoro-phenvlamino)-

25 3-cvano-7-methoxv-quinolin-6-yl]-amide

A mixture of 250 mg (0.51 mmol) of 4-bromo-but-2-enoic acid [4-(3-chloro-

4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl)-amide, and 85 uL (1.02
mmol) of R-(+)-3-pyrrolidinol in 5.0 ml dimethylformamide was stirred at room
temperature for 4 hr and at 60°C for 1 hr. After the mixture was cooled, saturated

30  sodium bicarbonate solution was added and the solution was subsequently extracted
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methoxy quinolin-6-ylj-amide (250mg,51mmol.) and 2-(methylamino)-ethanol(97

mg,1.02mmol.) were dissolved with stirring, under nitrogen, in 9 ml anhydrous

10 dimethylformamide. Afier 48 hours,the mixture was partitioned between saturated
sodium bicarbonate solution, and ethyl acetate. The organic phase was seperated,
dried over magnesium sulfate, filtered, and evaporated t0 give a gum. It was
chromatographed on silica gel, and eluted with 40/4/1 (ethyl acetate/methanol/tri-

ethylamine) producing 183 mg (74%) of the purified product as a yellow solid: mp
15  210-214°C.

Example 118
4-(2.S-Dimethvl-nvrrolidin-1-vl)—but-2-enoic acid [4-(3-chloro-4-fluoro-

Qhenv]amino)—3-cvano-7-methoxv-quino]in-6—v1]-amide

20 ' In the same manner as Example 117, 4-bromo-but-2-enoic acid [4-(3-chloro-4-
fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-y]]-amide. (.5Immol.) was
reacted with 2,5-dimethylpyrrolidine ( 1.02mmol.,101mg.) in dimethylformamide.The
crude product was also purified via chromatography as Example 117, leaving 214mg.
(82%) of the yellow product: mp 110-113°C.

25

Example 119
éj4.4-Dihvdroxy-piDeridin-1-vl)-but-2-enoic acid [4-(3-chloro-4-fluoro-
Lhenvlamino)—3-cvan0-7-melhoxv-quino]in-6-vl]-amide

After the procedure of Example 117, 4-bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-

30 phenylamino)-3-cyano—7-methoxy-quinolin-6-yl]-amide.(.5lmmol.) was  stirred in

dimethylformamide with 4-piperidone monohydrate hydrochloride (470 mg.,
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dimethylforamide. To this was added portionwise 0.4 g of sodium borohydride. After
I hr another 1.0 g of aldehyde , 10 ml of dimethylforamide, and 5 ml of 3M sulfuric

acid was added followed by the portionwise addition of 0.8 g of sodium borohydride.

After 2 hrs, the mixture was poured into water and the Ph was adjusted to 9. The
15 mixture was extracted with ethyl acetate several times. The organic solution was dried
over magnesium sulfate and the solvent was removed giving the title compound as an

oil which was used without additional purification.

Example 121

20 4-(3-Chloro-4-fluoro-phenylamino)-7-methoxy-6-(4-morpholin-4-yl-butvlamino)-

guinoline-3-carbonitrile

Example 122

4-(3-Chloro-4-fluoro-phenylamino)-7-methoxy-6-pyrrolidin-1-vl-quinoline-3-

25 carbonitrile
A mixture of 2.5 g of 6-(4-chlorobutylamino)-4-(3-chloro-4-fluorophenyamino)-7-
methoxy -3-quinolinecarbonitrile, 7.54 g of morpholine, and 0.17 g of sodium iodide
in 30 ml of dimethylformamide was stirred at 750¢C for 7 hrs. The mixture was
poured into dilute sodium bicarbonate and solid was collected. This material was
30  dissolved in ethylacetate. The solution was dried over magnesium sulfate. The solvent

was removed and the residue was chromatographed on silica gel using ethyl acetate-
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methanol-triethylamine mixtures. A more polar component (0.54 g) was 4-(3-chloro-
4-ﬂuoro-phenylamino)-?-methoxy-6-(4-morpholin-4-yl-butylamino)-quinoline-3-
carbonitrile; a less polar component (0.28 g) is the compound of this invention, 4-(3-
chloro-4-ﬂuoro-phenylamino)-7-methoxy-6-pyrrolidin-1-yl-quinoline-3-carboniuile,
5 obtained as a yellow solid: mass spectrum electrospray, m/e): M+H 397.4.

Example 123

4-( 3-Chloro-4-fluroanilino)-7-methoxy-6-(1 H-pvrrol-1-v])-3-q uinolinecarbonitrile

10 A dimethylformamide (4.5 ml) suspension of 6-amino-4-[(3—chloro-4—ﬂuoroanilino)-
7-methoxy-3-quinolinecarbonitrile (0.2 g, 0.5839 mmol), 2,5-dimethoxytetra-
hydrofuran (0.1 ml, 0.77 mmol) and 4-chloropyridinium chloride (0.05g, 0.333
mmol) was heated at 108 °C overnight. The reaction solution was mixed with
saturated sodium bicarbonated solution, brine and ethyl acetate. The ethyl acetate

15  layer was separated, filtered through silica gel, and dried up to give 119 mg of 4-(3-
Chloro-4-fluroanilino)-7-methoxy-6-(1 H-pyrrol-1-yD)-3-quinolinecarbonitrile as a
cream-colored solid, mp 192.5-193.5 °C: high resolution mass spectrometry
(electrospray, m/e): M+H 393.0913.

20 Example 124

6-[( 2-chloroethvl)amino]-4-(3-ch]oro-4-ﬂuoroanilino)—?-methoxv-3-

quinolinecarbonitrile

To a solution of 1 g of 6-amino-4-[(3-chloro-4-ﬂuoroanilino)-7-methoxy-3-

quinolinecarbonitrile (2.92 mmol) in 20 ml of dimethylformamide at 0 °C, was added
25 a solution of 50% aqueous chloroformaldehyde (0.75 ml, 5.84 mmol) and 3 M
sulfuric acid (2.92 ml, 8.76 mmol) in 5.3 ml of tetrahydrofuran, followed by
portionwise addition of 1.1 g of sodium borohydride powder (29.68 mmol). Afier the
reaction mixture was stirred overnight at room temperature, the precipitated product
was collected and partitioned between ethyl acetate and 10 N sodium hydroxide
30  solution. The organic layer was washed with brine and dried over sodium sulfate.

The solvent was removed to yield 0.7648 g of a yellow solid. After recrystallization
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from acetonitrile, 0.5831 g of bright needle crystals were obtained; mp 207.2-
207.8 °C; high resolution mass spectrometry (EI, m/e): 404.060.
The filtrate was treated with 10 N sodium hydroxide and ethyl acetate, and worked up
as above to afford additional 0.38 g of crude product.

Example 125
-4-fluoroanilino)-7-methoxv-3-

To a solution of 0.202 g (0.5 mmol) of 6-[(2-chloroethyl)amino}-4-(3-chloro-4-

fluoroanilino)-7-methoxy-3-quinolinecarbonitrile in 4 mi of dimethylformamide,
10  were added 0.075 g of sodium iodide (0.5 mmol) and 0.069 g of potassium carbonate

(0.5 mmol). After the reaction solution was heated at 75 °C overnight, it was decanted

into cold saturated sodium bicarbonate solution. The organic layer was separated and

dried over sodium sulfate. The solvent was removed to yield 0.19 g of a light brown

solid. The crude product was washed with hexane to give 0.1g of a yellow solid, mp
15 197-199 °C; high resolution mass spectrometry (EI, m/e): M 368.0888.

Example 126
1-(Dimethylaminomethyleneamino)-3-chlorobenzene
A mixture of 3-chloroaniline (63.8 g, 0.50 mol) and dimethylformamide dimethyl
20  acetal (106 ml, 0.75 mol) was heated at 100" for 2 h and evaporated at 60" at 0.5 mm
Hg to give 91.8 g amber oil; ms 183.0 (M+H)".

Example 127
1-(Dimethylaminomethyleneamino)-3-chloro-4-nitrobenzene
25  To a stirred solution of 1-(dimethylaminomethyleneamino)-3-chlorobenzene (67.5 g,
0.37 mol) in 148 m! of gl HOAc was added 70% nitric acid (70 m}, 1.11 mol) during
15 m with cooling at 10°. To the resulting solution was added Ac,0 (222 ml, 2.58
mol) during 30 m with cooling to maintain 15-20°. The solution was heated to 65°
during 20 m. The resulting exothermic reaction was moderated with cool water at 65-
30 68° for 45 m and then the reaction was heated at 65° for 90 m. The reaction mixture
was cooled to 10°, stirred with DCM, and quenched with ice and 10 N NaOH (850
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To a stirred mixture of 1- (dlmethylammomethyleneammo) 3-chloro-4-nitrobenzene
(7.9 g, 35 mmol) and 17.4 ml of HOAC at 25° was added ethyl cyanoacetate (5.2 g, 46
10 mmol). The resulting mixture was refluxed for 1.5 h, cooled, and stirred in water for
45 m. The resulting amber solid was filtered off, washed with water followed by 5:1
hexane-EtOAc, and dried; mp 195-205%; ms 294.1(M-H).

Example 129
15 1 A-Dihvdroauino]ine-7-chloro-6-nitr0-4-oxo-3-cgrbonitrile

A stirred mixture of (E/Z)-Z-cyano-}(3-chloro-4-nitropheny1amino)acrylic acid,

ethyl ester (2.36 g, 8.0 mmol) and 240 ml of Dowtherm A was heated at 260°C for

2'h, cooled, diluted with hexane, and filtered. The tan solid thus obtained was

digested with boiling E1OAc, filtered, and dried to give 1.47 g, mp 320-330° (dec);
20 ms248.1 (M-H).

Example 130

A stirred mixture of 1,4-dihydroquinoline-7-chloro-6-nitro-4-oxo-3-carbonitrile(14.7
25 g, 58.9 mmol) and 59 ml of phosphorous oxychloride was refluxed for 3 h. The

phosphorous oxychloride was removed in_vacuo, and the residue was stirred with

methylene chloride at 0°C and treated with a slurry of ice and potassium carbonate.

The mixture was filtered through Celite, and the organic layer of the filrate was

separated, washed with water, dried, and concentrated to give 10.7 g of tan solid.
30  Recrystallization from hexane-DCM gave mp 143- 15’*° ms 266.7 (M-H)',
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3.Chloro-4-fl

A stirred mixture of 4,7-dichloro-6-nitro-3-quinolinecarbonitrile (10.7 g, 40 mmol),
3-chloro-4-fluoroaniline (7.0 g, 48 mmol), pyridine hydrochloride (4.6 g, 40 mmol),
and 200 ml of 2-propanol was heated to reflux temperature and maintained for 1 h.
The 2-propanol was evaporated off, and the residue was stirred in water with
potassium bicarbonate (pH~8). The resulting solid was filtered, washed with water
and 5:1 hexane-DCM, and dried. Recrystallization from EtOH gave 11.3 g of yellow
solid, mp 259-263°; ms 377.1 (M+H)".

Example 132
4-(3-Chloro-4-fluoroanilino)-7-(4-methvl-1-piperazinyl)-6-nitro-3-

quinolinecarbonitrile
A stired mixture of 4-(3-chloro-4-fluoroanilino)-7-chloro-6-nitro-3-quinoline-

carbonitrile (1.88 g, 5.0 mmol), N-methylpiperazine (5 ml, 45 mmol), and 10 ml of
toluene was refluxed for 45 m, evaporated to remove volatile matter, and stirred in
water with potassium carbonate (2.75 g). The resulting solid was filtered, washed
with water, and dried to give 2.26 g. An acetone solution was passed onto a pad of
silica gel; elution with 50:2:1 acetone-MeOH-TEA and evaporation gave a red solid,
mp 240-246"; ms 441.2 (M+H)", 221.2 (M+2H)".

Example 133

quinolinecarbonitrile
In the manner of Example 23 4-(3-chloro-4-fluoroanilino)-7-(4-methyl-1-

piperazinyl)-6-nitro-3-quinolinecarbonitrile was reduced with iron powder and acetic
acid in MeOH to give the title compound as an amorphous solid; ms 411.2 (M+H)’,
206.2 (M+2H)".
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15 Example 135
3-Chloro-N-[4-( 3-chloro-4-fluoroanilino)-3-cyano-7-(4-morpholinyl)-6-
quinolinyllpropanamide
To a stirred solution of 3-chloropropionic acid (0.65 g, 6.0 mmol)in 3 ml of DCM at
0° was added DCC (0.41 g, 2.0 mmol). After 15 m the mixture was warmed to 25°,

20 recooled to 0% and treated with 6-amin0-4_-(3-chloro-4-ﬂuroanilino)-7-(4-
morpholinyl)-3-quinolinecarbonitrile (0.40 g, 1.0 mmol) followed by 1 ml DCM
rinse. The resulting mixture was stirred at 25° for 20 h, diluted with DCM, and
stired with aqueous sodium bicarbonate. The mixture was filtered to remove
dicyclohexyl urea. The organic layer of the filtrate was washed with water, dried, and

25  concentrated. The residue was passed as a solution in DCM onto a pad of silica gel.
The product was eluted with 25:25:2:1 DCM-EtOAc-MeOH-TEA and concentrated
to give 0.38 g amorphous solid; ms 488.1(M+H)".
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\
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R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

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

/(C(RG)Z)p
R?‘(C(R6)2)p_N\ /N"(C(Rs)z)r'
(C(Re)2)p

Ry~(C(Re))s- R7.(C(Re)2)p-M—(C(Re)2)r

RgRg-CH-M—(C(Re)2)r- .or Het-(C(Re)2)eW-(C(Re)2)r

with the proviso that at least one of the R3 groups is selected from the group

/(C(RG)Z)p
RT(C(R6)2)p_N\ /N'(C(Rs)z)r'
(C(Re)2)p
R7-(C(Re)2)ss . R7.(C(Re)2)p-M—(C(Re)2)r -

10 RgRg-CH-M—(C(Re)2) . or Het-(C(Rg)2)qeW-(C(Re)2)r
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R5 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

1-6 carbon atoms, phenyl, carboalky! of 2-7 carbon atoms,

(C(Re)2)p
R7’(C(R6)2)p_N\ /N'(C(Rs)z)r'
(C(Re)2)p

R7=(C(Re)a)s- R7.(C(Re)2)p-M—(C(Re)2)r- '

RgRg-CH-M—(C(Rg)2),- »or Het-(C(Rg)2)g-W-(C(Re)2)

Rg, and Rg are each, independently, -(C(Rg)2){NRgRg, or -(C(Rg)2)r ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
10 g=1-6;
k =0-4;
nis0-1;
p=2-4;
q=0-4;
15 r=1-4;
s =1-6;
u =0-4 and v = 0-4, wherein the sum of u+v is 2-4;
or a pharmaceutically acceptable salt thereof,
provided that
20 when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such
alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and further provided that
when Y is -NRg- and R7 is -NR6R¢, -N(Rg)3 *, or -NRg(ORg), then g = 2-6;
25 when M is -O- and R7 is -ORg, thenp = 1-4;
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when Y is -NR¢-, then k = 2-4;
when Y is -O- and M or W is -O-, then k = 1-4;
when W is not a bond with Het bonded through a nitrogen atom, then q = 2-4;

and when W is a bond with Het bonded through a nitrogen atom and Y is -O-
5 or -NRg-, then k =2-4.

2. The compound according to claim 1 wherein Z is -NH- and n =0 or a

pharmaceutically acceptable salt thereof.

10 3. The compound according to claim 2 wherein X is optionally substituted

phenyl or a pharmaceutically acceptable salt thereof.

4. The compound according to claim 3 wherein Ry and Ry are hydrogen or a

pharmaceutically acceptable salt thereof.

15
5. The compound according to claim 1, which is:
a) l-Methyl-l,2,5,6-tetrahydro-pyridine-3-carboxy1ic acid [4-(3-bromo-
phenylamino)-3-cyano-quinolin-6-yl]-amide or a pharmaceutically acceptable
20 salt thereof; '

b) N—[4-[(3-Bromophenyl)amino]-3-cyano-6-quinolinyl]-4-(N-a11yl-N-

methylamino)-2-butynamide or a pharmaceutically acceptable salt thereof;

25 ¢ N-[4-[(3-Bromopheny1)amino]-3-cyano-6-quinolinyl]-4-(N-methoxyethyl-N-

methylamino)-2-butynamide or a pharmaceutically acceptable salt thereof;

d) N-[4-[(3-Bromophenyl)amin0]-3—cyano-6-quinolinyl]-4~(bis-(2-methoxy-
ethyl)amino)-2-butynamide or a pharmaceutically acceptable salt thereof;
30
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e) 4-Methoxymethoxy-but-2-ynoic acid [4-(3-bromo-phcnylamino)-3-cyano-

quinolin-6-yl]-amide or a pharmaceutically acceptable salt thereof;

f) 4-(4-Chloro-2-ﬂuoro-phenylamino)-6-methoxy-7-(2-pyridin-4-y]-elhoxy)-

5 quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof:

2) 4-(2-Methoxy-ethoxy)-but-2-ynoic acid [4-(3-bromo-phenylamino)-3- Cyano-
quinolin-6-yl]-amide or a pharmaceutically acceptable salt thereof;

10 h) 4-((28)-2-Methoxymethylpyrrolidin-1-yl)but-2-ynoic Acid [4-(3-
bromophenylamino)-3-cyanoquinolin-6-yl)amide or a pharmaceutically

acceptable salt thereof;

i) 4-(1,4-Dioxa-8-azaspiro[4,5)dec-8-yl)but-2-ynoic Acid [4-(3-
15 Bromophenylamino)-3-cyanoquinolin-6-yl] amide or a pharmaceutically

acceptable salt thereof;

1) 4-(3-Bromo-phenylamino)-6-(2-ethoxy-3,4-dioxo-cyclobut-1 -enylamino)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof:
20 .
k) 4-[(2-Methoxy-ethyl)-methyl-amino}-but-2-enoic acid [4-(3-chloro-4- fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a pharmaceutically

acceptable salt thereof;

25 ) (S)-4-(2-Methoxymethyl-pyrrolidin-1-yl)-but-2-enoic acid [4-(3-chloro-4-
fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide

dihydrochloride or a pharmaceutically acceptable salt thereof;

m) 4-(3-Hydroxymethyl-piperidin-1-y1)-but-2-enoic acid [4-(3-chloro-4- fluoro-
30 phenylamino)-3-cyano-7-methoxy-quinolin-6-yl)-amide or a pharmaceutically
acceptable salt thereof;
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n) 4-(1,4-Dioxa-8-aza-spiro[4.5])dec-8-y1)-but-2-enoic acid [4-(3- chloro-4-
fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a

pharmaceutically acceptable salt thereof;

0) 4-(2-Hydroxymethyl-piperidin-1-yl)-but-2-enoic acid [4-(3-chloro-4- fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-y1]-amide or a pharmaceutically

acceptable salt thereof;

10 p) 4-Bromo-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-

methoxy-quinolin-6-y1]-amide or a pharmaceutically acceptable salt thereof;

Q) 4-(3-hydroxy-4-memyl-phenylamino)—6-methoxy-7-(3-pyridin~4-yl-propoxy)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
15
I) 4-Diallylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-
3cyano-7-methoxy- quinolin-6-yl]-amide or a pharmaceutically acceptable salt

thereof;

20 s) 4-[Bis-(2-methoxy-ethyl)-amino}- but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)- 3-cyano-7 -methoxy-quinolin-6-yl}-amide or a

pharmaceutically acceptable salt thereof;

t) 4-([1,3)Dioxolan-2-ylmethyl-methyl-amino)-but-2-enoic acid
25 3-cyano-7-methoxy -quinolin-6-yl]-amide or a pharmaceutically acceptable
salt thereof;

u) 4-[Bis-(2-hydroxy-ethyl)-amino]—but-Z-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy- quinolin-6-yl]-amide or a

30 pharmaceutically acceptable salt thereof;
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V) 4-Thiomorpholin-4-yl-but-2-enoic acid [4-(3-chloro-4-fluoro-
pheny]amino)-3-cyano—7-methoxy-quinolin-6-yl]~amide or a pharmaceutically
acceptable salt thereof;

5 w 4-[4-(2-Hydroxy-ethyl)-piperazin-1-yl}-but-2-enoic acid [4-(3-chloro-4-
ﬂuoro-phenylamino)-3-cyano-7-methoxy- quinolin-6-yl]-amide or a

pharmaceutically acceptable salt thereof:

X) 4-(1,4,7-Trioxa-10-aza-cyclododec-1 0-yD)-but-2-enoic acid [4-(3-chloro-4-
10 fluoro-phenylamino)-3-cyano-7-methoxy- quinolin-6-yl]-amide or a

pharmaceutically acceptable salt thereof;

y) 4-(Methoxy-methyl-amino)-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)—3-cyano-?-methoxy-quinolin-6-yl]-amide or a pharmaceutically
15 acceptable salt thereof;

Z) 4-(4-Hydroxy-piperidin-1-yl)-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-G-yl]-amide or a pharmaceutically
acceptable salt thereof;

20

aa)  4-[1,4'Bipiperidinyl-1'-yl-but-2-enoic acid {4-(3-chloro-4-fluoro-
phenylamino)-B-cyano-7-methoxy-quinolin-6-y1]-amide or a pharmaceutically
acceptable salt thereof;

25 bb)  4-Thiazolidin-3-yl-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-
Cyano-7-methoxy-quinolin-6-yl]-amide or a pharmaceutically acceptable salt

thereof;

cc) 3-{3-[4-(3—Chloro—4-ﬂuoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-ylca
30 rbamoyl]-allyl }-4-methyl-thiazol-3-ium bromide or a pharmaceutically
acceptable salt thereof;
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dd) 4-[Bis-(2-hydroxy-propyl)-amino]-bu_t-?_-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide or a pharmaceutically

acceptable salt thereof;

ee) 4-(3-Hydroxy-pyrrolidin-1-yl)-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cya.no-?-methoxy-quinolin-6-yl]-amide or a pharmaceutically

acceptable salt thereof;

ff) 4-[(2-Hydroxy—ethyl)-methyl-amino]-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cya.no-7-methoxy-quinolin-é-yl]-amide or a pharmaceutically

acceptable salt thereof;

gg)  4-(2,5-Dimethyl-pyrrolidin-1-yl)-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6—yl]-amide or a pharmaceutically

acceptable salt thereof;

hh)  4-(4,4-Dihydroxy-piperidin-1-yl)-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-arnide or a pharmaceutically

acceptable salt thereof;

ii) 4-[(2-Methoxy-ethyl)-methyl-amino]-but-2-enoic acid [4-(3-bromo-
phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide or a pharmaceutically

acceptable salt thereof;

i) 4-(2,4-Dichloro-5-methoxy-phenylamino)-7-[3-(4-hydroxy-piperidin-1-yl)-
propoxy]-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;
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kk) 4-(2,4-Dichloro-S-methoxy-phenylamind)-?-{3-[4-(2-hydroxy-ethyl)-
piperazin-1-yl)-propoxy }-6-methoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof:

1) 4—(2-Bromo-4-chloro—phenylamino)-?-(2-[(2-hydroxy-ethyl)-methyl-amino]-
ethoxy}-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable

salt thereof;

mm) 21-(2,4-Dichloro-5-m<=,thoxy-pheny1amino)-7-{3-[(2-hydroxy-ethyl)-methyl-
amino]-propoxy }-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

nn) 4-(2,4-Dichloro-5-methoxy-phenylamino)-6-methoxy-7-(3-thiomorpholin-4-
yl-propoxy)-quinoline-3-carbonitrile or a pharmaceutically acceptable salt

thereof;

00) 4-(2,4-Dichloro-5-methoxy-phenylamino)-6-methoxy-7-[3-(2-methoxy-
ethylamino)-propoxy]-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

Pp)  4-(2,4-Dichloro-5-methoxy-phenylamino)-6-methoxy-7-[3-(4-methyl-
piperidin-1-yl)-propoxy}-quinoline-3-carbonitrile or a pharmaceutically

acceplable salt thereof;

qq) 4-(2,4-Dichloro-5-methoxy-phenylamino)-7-[3-(2,6-dimethyl-morpholin-4-
yl)-propoxy]-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

rm)  4-(2-Bromo-4-chloro-phenylamino)-7-{2-[4-(2-hydroxy-ethyl)-piperazin-1-
y1]-ethoxy }-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;
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4-(2-Bromo-4-chloro-phenylamino)-?-[2-(4—hydroxy-piperidin-l-yl)-ethoxy]-
6-methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable salt

thereof;

4-(2-Bromo-4-chloro-phenylamino)-6-methoxy-7-(2-thiomorpholin-4-yl-
ethoxy)-quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
4-(2,4-Dichloro-5-meLthy-phenylarnino)-7-[3-(2,5-dimethyl-pyrrolidin-17
y))-propoxy]-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

4-(2,4-Dichloro-5-methoxy-phenylamino)-7-[3-(3-hydroxy-propylamino)-
propoxy]-6-methoxy-quinoline-3-carbonitrile or.a pharmaceutically

acceptable salt thereof;

1-{3-[3-Cyano-4-(2,4-dichloro-5-methoxy-phenylamino)-6-methoxy-
quinolin-7-yloxy]-propyl }-piperidine-4-carboxylic acid ethy! ester or a

pharmaceutically acceptable salt thereof;

7-[3-(4-acetyl-1-piperazinyl)propoxy]-4-[(2,4-dichloro-5-
methoxyphenyl)amino]-6-methoxy-3-quinolinecarbonitrile or a

pharmaceutically acceptable salt thereof;

7-[3-(4-Benzy1-piperazin-1-yl)-propoxy]-4-(2.4-dichloro-5-methoxy-
phenylamino)-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

4-(2,4-Dichloro-5-methoxy-phenylamino)-7-[3-(2-hydroxy-ethylamino)-
propoxy]-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;



S110% " & ()- W10%" & ()- WB10%" & ()- %!-110%" & ()- % 10%"
2'8- fy@:>th,!()10%" & ()- fy§)10%" &()- WI110%" & ()- B10%" &()-
$10%" & ()- 9% 1yeE 110%" &10%" & ()- %10%" & ()- % 10%" & ()- % 10%
& ()- %!110%" & ()- %E 10%" & 10%" & ()- 9% 10% &é%'uié%.%/"

& ()- %!-110% : e 3

eee)  4-(2,4-Dichloro-5-methoxy-phenylamino)-7-( 3-[ethyl-(2-hydroxy-ethyl)-
amino]-propoxy }-6-methoxy-quinoline-3-carbonitrile or a pharmacedtically
acceptable salt thereof;

££f) 7-{3-[Bis-(2-methoxy-ethy])-amino]-propoxy}-4-(2,4-dichloro-5-methoxy-
phenylamino)-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

ggg) 7-{3-[Bis-(2~hydroxy-ethyl)-amino]-propoxy}-4-(2,4-dichloro-5-methoxy-
phenylamino)-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically

acceptable salt thereof;

hhh)  4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-(3-{[2-(4--
morpholinyl)ethylJamino }propoxy)-3-quinolinecarbonitrile or a
pharmaceutically acceptable salt thereof;

iii) 7-{3-[(2-anilinoethyl)amino]propoxy}-4-(2,4-d‘i'chloro-5-méthoxya.nilino)-6-
methoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof:
jii)  4-(3-chloro-4-fluoroanilino)-7-{4-[2-(dimethylamino)ethyl]-1-piperazinyl }-6-

nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

kkk) 6-amino-4-(3-chloro-4-fluoroanilino)-7-{4-[2-(dimethylamino)ethyl]-1-
piperazinyl }-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

thereof;

1) N-(4-(3-chioro-4-fluoroanilino)-3-cyano-7-{4-[2-(dimethylamino)ethyl]-1-
piperazinyl}-6-quinolinyl)acrylamide or a pharmaceutically acceptable salt

thereof;



)- %10%" & ()- % !5eE !10%" & 10%" & ()- % 10%" & ()- % 10% "
& ()- %10%" & ()- 9B&89LhL,!10% " & ()- % 10%" & ()-
0%" & ()- %10%" & ()- %W10%" & ()- % !L56:sel)!10% " 8&%&%

%1110%" & ()- B10%" & ()- %W 10%" & ()- 9% 10% " &'(2)- 5 )1 10%

%!-110%"

)- 9% 10% "

-135-

mmm) ' 4-(2,4-dichloro-5-methoxyanilino)-6-methoxy~7-({2-[4-(2-methoxyethyl)-1-

nnn)

000)

ppp)

qqq9)

ITT)

§5S)

1te)

aaaa)

piperazinyl]ethyl}amino)-3-quinolinecarbonitrile or a pharmaceutically

acceptable salt thereof;

4-(2,4-dich]oro-S-memoxyanilino)-6-methoxy-7-[3-(?.H- 1,2,3-triazol-2-

yhpropoxy]-3-quinolinecarbonitrile or a pharmaceutically acceptable salt
thereof;

4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-[3-(1H-1,2,3-trazol-1-
yl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically acceptable salt
thereof;

4-(2,4-dichloro-5-methoxyani11no)-6-methoxy-?-(3-thieny])-3-

quinolinecarbonitrile or a pharmaceutically acceptable salt thereof ;

4-(2,4-dichloro-5-methoxyanilino)-6~methoxy-7- {[2-(2H-1,2,3-triazol-2-
y])ethyl]amino}-3-quinolinecarbonitrile or a pharmaceutically acceptable salt
thereof;

4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-{[2-(1H-1,2,3-triazol-1-
ylethylJamino}-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

thereof;

4-(2,4-dichloro-5-methoxyanilino)-7-(3-thienyl)-3-quinolinecarbonitrile or a

pharmaceutically acceptable salt thereof;

4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-[3-(1H-1,2,4-triazol-1-
yhpropoxy]-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

thereof;

4-(2,4-dichloro-5-methoxyanilino)-7-[3-(1H-imidazol-1-yl)propoxy]-6-

methoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

10% "
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bbbb) N-[3-cyano-4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-quinolinyl]-N-
[4-(4-ethyl-1-piperazinyl)butyl]acetamide or a pharmaceutically acceptable
salt thereof;

ccee) ,N-[3-cyano-4-(2,4-dich]oro-5-melhoxyanilino)-6-methoxy-_7-quinolinyl]-N—
(3-(4-ethyl-1-piperazinyl)propyl)acetamide or a pharmaceutically acceptable
salt thereof;

dddd) 4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-{3-[4-(2-methoxyethyl)-1-
piperazinyl]propoxy }-3-quinolinecarbonitrile or a pharmaceutically

acceptable salt thereof;

eeee) 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-[2-(1H-1,2,3-triazol-1-yl)ethoxy]-

3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

ffff) 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-[2-(2H-1,2,3-triazol-2-ylethoxy]-

3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

£888) '4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-[3-(1H-tetraazol-1-
yhpropoxy]-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

thereof;



" & ()- %! g{%NPCcC, 110%" & (110%" & ()- %B10%" & ()- W10%" & ()-
%10%" & ()- %W10%" & ()- %W 10%" & ()- UPTUYeE, !10%" & (!10%" & ()-
%B10%" & ()- %B10%" & ()- % 10%" & ()- %!110%" & ()- (Vfil 0% "

& (110%" & ()- %10%" & ()- %10%" & () %10%" & ()- %P1 ()-
%/ 258: ?,110% " .

hhhh) 4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-[3-(2H-tetraazol-2-

yl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof:

iiif)  4-(4-bromo-2-fluoroanilino)-6-methoxy-7-[2-(1H-1 ,2,3-triazol-1-yl)ethoxy]-3-

5  quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

Jij)  4-(4-bromo-2-fluoroanilino)-6-methoxy-7-[2-(2H-1,2,3-triazol-2-yl)ethoxy]-3-

quinolinecarbonitrile or a pharmaceutically acceptable salt thereof; or

10 Kkkkk) 4-(2,4-dichloro-5-methoxyanilino)-7-{3-[[2-(dimethylamino)ethyl]
(methyl)amino]propoxy }-6-methoxy-3-quinolinecarbonitrile or a pharmaceutically

acceptable salt thereof.

6. Use of a compound to prepare a medicament for treating, inhibiting the growth
15 of, or eradicating a neoplasm in a mammal in need thereof wherein the compound used

is a compound of formula 1 having the structure

(CH2)p-X
/
Ry Z2
20 G1 AN C=N
2
G, N
R4
1

25  wherein;

X is a cycloalkyl of 3 to 7 carbon atoms, which may optionally substituted with one or
more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be optionally

30 mono- di-, or tri-substituted with a substituent selected from the group consisting

of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
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atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon

5 atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon

10 atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon
atoms, N,N-dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of
2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto,
and benzoylamino;

Z is -NH-, -O-, -S-, or -NR-;

15 Risalkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;

G1, G2, R1, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms. alkenoylexy of 3-8 carbon

20 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,

25 alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, nitro, carboxy,
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy,
phenyl, thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino of 1-4
carbon atoms, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12

30 carbon atoms, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-
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alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12 carbon

atoms, phenylamino, benzylamino,

/(C(RG)Z)p

R7-(C(R6)2)p—-N\ /N‘(C(Re)z)k'v' , RgRg-CH-M—(C(Rg),)-Y-

(C(RG)Z)p

R7(C(Re)2)gY- . R7{(C(Re)2)p-M—~(C(Re)o)-Y- .or  Het-(C(Re)2)q-W~(C(Rg)o)i-Y-
5 with the proviso that either G or G2 or both G1 and G2 must be a radical

selected from the group

(C(R6)2)p\
R7'(C(R5)2)p""'N\ /N—(C(RG)Z)k'Y' , RBRQ‘CH'M—(C(RG)Z)k'Y'
(C(Re)2)p
R77(C(Re)2)g-Y- . R7(C(Re)2)p-M—(C(Re)2h-Y- . Het-(C(Re)2)eW-(C(Re)2)i-Y- .
H .
or RQ_N"" '

10 Y isadivalent radical selected from the group consisting of

—(CHp),— , —O— ,and —N— .
Re

R7is -NRgRg, -J, -ORg, -N(R¢)3 *, or -NRg(ORg);
15 R'7is -NRg(ORg), -N(Rg)3 *, alkenoxy of 1-6 carbon atoms, alkynoxy of 1-6 carbon
atoms, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino
of 6-12 carbon atoms, N-alkyl-N-alkynylamino of 4 to 12 carbon atoms, N-
alkenyl-N-alkynylamino of 4 to 12 carbon atoms, or N,N-dialkynylamino of
6-12 carbon atoms with the proviso that the alkenyl or alkynyl moiety is

20 bound to a nitrogen or oxygen atom through a saturated carbon atom:
M is >NRg, -O-, >N-(C(R6)2)pNR6R6, or >N-(C(R6)2)p-OR6;

%10%" & ()- %!C# eE 110%" & 10%" & (BCTARPE34S6
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W is >NRg, -O- or is a bond;
Het is a heterocycle selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,

piperidine, pyrrolidine, aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-

5 triazole, thiazole, thiazolidine, tetrazole, piperazine, furan, thiophene,
tetrahydrothiophene, tetrahydrofuran, dioxane, 1,3-dioxolane ,
(OCH,CHL0),

I\u/ ;

wherein the heterocycle is optionally mono- or di-substituted on carbon or

tetrahydropyran, and

nitrogen with Rg, optionally mono- or di-substituted on carbon with hydroxy,

10 -N(Rg)2, or -ORg, optionally mono or di-substituted on carbon with the

mono-valent radicals -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg)2, or optionally

mono or di-substituted on a saturated carbon with divalent radicals -O- or -
O(C(R§)2)50-; |

R¢ is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-

15 6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon
atoms, carboxyalkyl (2-7 carbon atoms), -phenyl, or phenyl optionally
substituted with one or more halogen, dikoxy of 1-6 carbon atoms,
trifluoromethyl, amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6
carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon

20 atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon
atoms, hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of
1-6 carbon atoms, or alkyl of 1-6 carbon atoms;

R2, is selected from the group consisting of

25
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\

Ry S0, HCH2y [CHa) —
5_ 2 C H2)s —_— |
Rs " J-(CHy)g

Rs

\ \ \
Q H, Rs CH, Rs CH,
Rs Rs Q Rs Rs Q
0 0
\ \

\
QO,C H, Rs CH, R)5_<C H,
>—é ' )_g , and — :
Rs

Rs QOzc Rs RS COzo

R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

5 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

, (C(R6)2)p\
R?'(C(R6)2)p—N\ /N‘(C(Rs)z)r'
(C(Re)2)p

Ry=(C(Re)2)s- R7.(C(Re)2)p-M—(C(Re)2)r-

RgRo-CH-M—(C(Rg)2)r- »or Het-(C(Reg)o)gW-(C(Rg)2)r

with the proviso that at least one of the R3 groups is selected from the group

10
(C(R6)2)p\
R?‘(C(RG)Z)p—N\ N-(C(Re)a)
(C(Re)2)p
R7=(C(Reka)ss . R7.(C(Re)2)p-M—(C(Re)2),-

RaRg‘CH'M"(C(Rs)g)r'. »or Het-(C(Rg)2)g-W-(C(Rg)o)~ +
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R5 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-

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

(C(R6)2)p\
RT(C(RG)Z)p_N\ N-(C(Rg)o),-
(C(Re)2)p

R7=(C(Rgla)s- R7(C(Re)2)p-M~(C(Re)a)- .

5 RgRg-CH-M—(C(Rg),),- +OF Het-(C(Re)2)q-W-(C(Rg)y)

Rg. and Rg are each, independently, -(C(R6)2)rNR6R6, or -(C(Rg)2), ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;
10 a=0ori;
g=1-6;
k =0-4;
nis0-1;
p = 2-4;
15 g=0-4;
r=1-4;
$=1-6;
U=0-4 and v = 0-4, wherein the sum of u+v is 2-4;
Or a pharmaceutically acceptable salt thereof,
20  provided that

when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such

alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and further provided that
25 when Y is -NRg- and R7 is -NR6R6, -N(Rg)3 *, or -NRg(ORg), then g =2-6;
when M is -O- and R7 is -ORg, then p = 1-4;
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10  Zis-NH-, -O-, -S-, or -NR- :

R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;

G1, G2, Ry, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethy]l,

15 halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,

20 alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, nitro, carboxy,
carboalkoxy of 2-7 carbon atoms, carboalky! of 2-7 carbon atoms, phenoxy,
phenyl, thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino of 1-4

25 carbon atoms, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, ~N-alkyl-N-
alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12 carbon
atoms, phenylamino, benzylamino,
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7 S)ok-Y- . RgRg-CH-M—(C(Rg)o)-Y-

( (Re)2)p
R7-(C(Re)2)gY- . R7-(C(Re)2)p-M—(C(Re)2lc-Y- . Het-(C(Rg)2)q"W-(C(Re)2)i-Y- ,
Ho
5 or Ro—N—
Y is a divalent radical selected from the group consisting of

T(CH)e™ , —O— ,and —N—
Re

10 R71is -NRgRg, -J, -ORg, -N(Rg)3 *, or -NRg(ORg);
R'7is -NRg(ORg), -N(Rg)3 *, alkenoxy of 1-6 carbon atoms, alkynoxy of 1-6 carbon
atoms, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12
carbon atoms, N-alkyl-N-alkynylamino of 4 to 12 carbon atoms, N-alkenyl-N-
15 alkynylamino of 4 to 12 carbon atoms, or N,N-dialkynylamino of 6-12 carbon atoms
with the proviso that the alkenyl or alkynyl moiety is bound to a nitrogen or oxygen
atom through a saturated carbon atom;
Mis >NRg, -O-, >N-(C(R6)2)pNR6R6, or >N-(C(R6)2)p-OR6;
W is >NRg, -O- or is a bond;
20 Het is a heterocycle selected from the group consisting of morpholine,

thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,
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" g 1 [ "& ().- "& ()- -1098"& ()-
, 1098" & () -9 _yp | | i bR & LOf 1098" & () (
| F1098" & () - ) 20N (tﬁ’%@l@ﬂfﬁg  felrgaole; ‘Piperazipay furan, thiophene,
"10% & () - 108" 10&tdG@Aothiophel¥dB” & felrahydrofuran,  dioxane,  1.3-dioxolane
(OCH,CHL0),

Ks) ;

5 wherein the heterocycle is optionally mono- or di-substituted on carbon or

s

tetrahydropyran, and

nitrogen with Rg, optionally mono- or di-substituted on carbon with hydroxy,
-N(Rg)2, or -ORg, optionally mono or di-substituted on carbon with the
mono-valent radicals -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg)2, or optionally

mono or di-substituted on a saturated carbon with divalent radicals -O- or -
10 O(C(Rg)2)50-;

R is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-

6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalky! of 2-7 carbon

atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally

15 substituted with one or more halogen, alkoxy of 1-6 carbon atoms,
trifluoromethyl, amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6

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

atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon

atoms, hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,

20 thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of

1-6 carbon atoms, or alkyl of 1-6 carbon atoms;

R2, is selected from the group consisting of
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R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of 1-
5 6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Re)2)p
/ \
R?'(C(R6)2)p—N\ /N"(C(Rs)z)r'
(C(Re)2)p

R7=(C(Re)a)s- R7-(C(Re)2)p-M—(C(Re)2),-

RgRe-CH-M—(C(Rg)2),- »or Het(C(Rg)2)g-W-(C(Re)o)

with the proviso that at least one of the R3 groups is selected from the group

10
(C(Re)2)p

\
RT(C(RG)Z)p—N\ /N"(C(Re)z)r-
(C(Re)2)p

R7-(C(Re))s- . R7.(C(Re)2)p-M—(C(Re)2)-

RgRe-CH-M—(C(Rg)2)- . or Het-(C(Rg)2)q"W-(C(Rg))- +
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5 RgRe-CH-M—(C(Re)2),- +or Het-(C(Re)z)g-W-(C(Re)2) -
Rg, and Rg are each, independently, -(C(Rg)2)/NRgRg, or -(C(Rg)2)r ORg;

J is independently hydrogen, chlorine, fluorine, or bromine;
10  Qisalkyl of 1-6 carbon atoms or hydrogen;

a=0orl;

g = 1-6;

k =0-4;

nis 0-1;
15 p=2-4;

q=0-4;

r=1-4,

s = 1-6;

u =0-4 and v = 0-4 , wherein the sum of u+v is 2-4;
20  or a pharmaceutically acceptable salt thereof,

provided that

when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such

alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
25  and further provided that
when Y is -NR¢- and R7 is -NRgR6, -N(Rg)3 *, or -NRg(ORg), then g = 2-6;
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wherein:

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted wiih one
or more alky! of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
phenyl ring wherein the pyridinyl, pyrimidinyl, or phenyl ring may be

15 optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,

20 hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon

25 atoms, carboxyalkyl of 2-7 carbon atoms,'carboalkoxyalky of 3-8 carbon
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atoms, N,N-dialkylaminoalky! of 3-10 carbon atoms, N-alkylaminoalkoxy of
2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto,
and benzoylamino;
5 Zis-NH-, -O-,-S-,or-NR-;

R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;

G1, G2, R1, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,

10 halomethyl], alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
15 alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, nitro, carboxy,
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy,
phenyl, thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino of 1-4
20 carbon atoms, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, N-alkylcarbamoyl, N,N:dialkylcarbamoyl, N-alkyl-N-
alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12 carbon

atoms, phenylamino, benzylamino,

(C(Re)2)p

R?‘(C(Rs)z)p"‘N\ /N"(C(Re)z)k'v' _ RgRg-CH-M—(C(Rg)2)Y-
(C(Re)2)p

R7-(C(Re)2)gY- . R7-(C(Re)2)p-M=(C(Re)2)i-Y- .or  Het-(C(Rg)a)g"W-(C(Rg)2h-Y-

with the proviso that either G or G2 or both G and G2 must be a radical
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selected from the group
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(C(Re)2)p

\
R7-(C(R5)2)p"N\ /N‘(C(Rs)a)k'Y' , RsRg-CH-M—(C(Rg)o)-Y-
(C(Re)2)p

R7-(C(Re)a)g"Y- . R7-{(C(Re)2)pM=(C(Re)2)Y- | Het-(C(Rg)o)q"W=(C(Re))i-Y- ,

R
or RZ_N—' '

Y is a divalent radical selected from the group consisting of

—(CH)s— , —O— ,and —N—
RG

R7is -NRgRg, -J, -ORg, -N(Rg)3 ” or -NRg(ORg);
R'71is -NRg(ORg), -N(Rg)3 *, alkenoxy of 1-6 carbon atoms, alkynoxy of 1-6 carbon
10 atoms, N-alkyl-N-alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12
carbon atoms, N-alkyl-N-alkynylamino of 4 to 12 carbon atoms, N-alkenyl-N-
alkynylamino of 4 to 12 carbon atoms, or N,N-dialkynylamino of 6-12 carbon atoms
with the proviso that the alkenyl or alkynyl moiety is bound to a nitrogen or oxygen
atom through a saturated carbon atom;
15 Mis>NRg, -O-, >N-(C(Rg)2)pNRgRg, or >N-(C(R6)2)p-OR6;
W is >NRg, -O- or is a bond;
Het is a heterocycle selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,
piperidine, pyrrolidine, aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-
20 triazole, thiazole, thiazolidine, tetrazole, piperazine, furan, thiophene,
tetrahydrothiophene,  tetrahydrofuran,  dioxane, 1,3-dioxolane

(OCH,CH0),

Kﬁ) ;

tetrahydropyran, and
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s@he ? yatoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally

Q]

substituted with one or more halogen, alkoxy of 1-6 carbon atoms,
trifluoromethyl, amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6
carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon
15 atoms, hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of

1-6 carbon atoms, or alkyl of 1-6 carbon atoms;

R2, is selected from the group consisting of
20
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\
J-(CH,) (CH2
Re  SO2 2 J(CHZ——{
Rs CHZ)
{i 4
He Q
0
\ \ \
0020: f:t-l2 Rs fDHa Rs \sz
Rs  QO0,C Rs co,a

R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

5 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

/(C(R6)2)p\
R7‘(C(Re)2)p“N\ /N‘(C(Rs)z)r
(C(Re)2)p

R7—(C(Rel2)s- R7.(C(Re)2)p-M=(C(Rs)2),- '

RgRg-CH-M—(C(Rg)2),- +or Het-(C(Rg)2)g-W-(C(Rg)2)  +

with the proviso that at least one of the R3 groups is selected from the group

10
(C(Re)2)p
RT(C(Rs)z)p"“N\ /N"(C(Rs)z)r'
(C(Re)2)p
R'7-(C(Re)2)ss . R7.(C(Re)2)p-M—(C(Rg)2)- '

ReRg‘CH'M‘(C(Rs)z)y' , Or Het-(C(Rs)g)q-W‘(C(Rs)z)r’ '
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R5 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

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

(C(Re)z)p\
R?‘(C(RG)Z)p_N\ /N"(C(Rs)z)r'
(C(Re)2)p

R7-(C(Re))s- R7.(C(Re)2)p-M—(C(Reg)2),-

RgRg-CH-M—(C(Rg)2),- +of Het-(C(Re)2)g-W-(C(Re))

Rg, and Rg are each, independently, -(C(R¢)2)NRgRg, or -(C(Rg)2)r ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;

a=0orl;

g=1-6;

k =0-4;

nis0-1;

p=2-4;

q=0-4;

r=1-4,

= 1-6;

u=0-4 and v = 0-4, wherein the sum of u+v is 2-4;
or a pharmaceutically acceptable salt thereof,

provided that

when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such

alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and further provided that
when Y is -NRg- and R7 is -NR6R6, -N(Rg)3 ” or -NRg(ORg), then g = 2-6;
when M is -O- and R7 is -ORg, then p=1-4;
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when Y is -NRg-, then k = 2-4;
when Y is -O- and M or W is -O-, then k = 1-4;
when W is not a bond with Het bonded through a nitrogen atom, then q=2-4;
and when W is a bond with Het bonded through a nitrogen atom and Y is -O- or -NRg-,

then k = 2-4.

10. A process for preparing a compound of formula 1 as illustrated and defined in
claim I or a pharmaceutically acceptable salt thereof which comprises

(a) reacting a compound having the formula

7 CH "X
R1 Z ( 2)n
G1 E ‘ CO‘NHZ
G
R4

where Ry, Gy, Gy, Ry, Z, n and X are as defined above with a dehydrating agent so as to
convert the aminocarbonyl group into a Cyano group, or
(b) reacting a compound having the formula
A-NH-A,
or a salt thereof with a compound having the formula
Q-A;
where Q is a leaving group and Ay, A, and A; are such that A|-NA-Azis a compound
conforming with formula 1; or
(c) reacting a compound having the formula
A4-OH
or a salt thereof with a compound having the formula
Q-As
where Q is as defined above and A, and As are such that A;-O-As is a compound
conforming with formula 1; or
(d) adding an acid to a compound having formula 1 so that an acid addition

salt is prepared.



