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TYROSINE KINASE INHIBITORS S (yras g a3 ilafia
DSl G gl

—:e) paY) aals
sl Jia g st gl [ aala® cinhibit Janfh S ye gl Y1 128 Bl
Gl el b e dlad W) @lwS Sl ctyrosine kinase DS gl a3

kinase LS 5 o sadimall (al eyl 2ol 3 Aeadiuudl (3 kY 5 ccompounds
2 T ¢

tumor ) NV e ccancer (da_w ) cangiogenesis 43 9ol dxe N gl e
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N Cpaan sl e 48 hll phosphate i sill e e JUE 343 Al enzymes
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Juiy 8l e el Aaans pll sall ) phosphorylation <léu sill de sena
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LT sy e sadinal) tyrosine kinases HluS (o g5l Cilag 3 o oS0

s 8 AhAL D an il ] A GO e COLEG (e S i (e
SOt e adedl tyrosine kinases S g prilh Glay 3 e dliad Yo R
(HER2 «EGFR (s (585 (HER e il @il (Jiladll o8 saa) ledle o il
sl Jal o e i) (e dluadl Ligands clalsd Jaiin g <HER4 5 HER3
betacellulin (sl sl iy (HB-EGF camphiregulin ¢ s— jisl «TGF-0t ¢ aland
COLEall 25a 5 o saddiaall e V) o3 e (5 Al Aluad heregulin () sis b g
Ao 3 Jli JR-R 5 (IGF-IR (INS-R (el A cinsulin ol gl dluad
A lle w585 & FLK-I 5 c-kit «<CSFIR (PDGF-a-f < liue e PDGF
il S Glay 3 (KDR) s23badl kinase Sl Blfiue cpaa® Al g FLK

fetal liver (s2Sl —3all JUS o 3 «(FLK =) Y- fetal liver kinase-l (52

V= fms — 4Ll tyrosine Kinase S syl a3 o (FLK-4) £ kinase-4
Ofie sanall G Al Angi Uga JlacY) 31385 FLK 5 PDGF lile (flt-1)
b Ol gy o adieall DS g8l Gla 3 oo Jualdl e 3l
s yd oo Je L el ‘_f'db «Plowman et al., DN&P 7(6):334-339, 1994

SO o d gy Ao 8adxa il tyrosine kinases HS g il Cilas 3
Fes/Fps «Zap70 «Abl «Csk ¢«Csk «Btk «Frk «Src (paua® (Jilad 32c e ‘oz
Ol o) a2 e e S puaallly Jlasll 028 .LIMK 4 Ack «Jak «Fak
<Lck «Lyn Fyn «Yes «Src (pania Ty ?A)__ST e 550 Sre Aliad e e gnall
O 23l ) sy Jag i ey ) e Sre Aluad YTk 5 Fgr «Hek <Bik
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e g e e sasiaal tyrosine  kinases LS gl Clay 33 S
VLA e ) 3 Lea AA) L Sl 3 pald Bl e 5adied]
all e 39 ) Al e cdsdnall ccancer oba sl e Jaidi chas j
eIobEe w e sadiadl tyrosine  kinases LS gyt Clay 3 e 2
sl Ao W1 Gl (3 g0 aeli Ll i ) el Aagpall sall el s
5 Mustonen 4 5all 3o NV Gl jdl 3580 52 5y sean ey el a& b
«Alitalo
J. Cell Biol. 129:895-898, 1995).
V= o) all SRS w3 g Gie dsm s e sadel a3 B e aa]
g —xal S KDR 2l W 5L Jiise 58 FLK-1 — (5 dl) 4.lial FLK -1
b8 hadi 5 @Y VEGFR-2 §f Y= A 4le o) LY o Jale Jiie anly

COldiall 038 (e murine (p) yx-ml } 4c sana g;x‘: LBILH ‘:‘él-@-ﬂ‘ g‘éﬁ -VEGF @L:’

NYK
(Oelrichs et al., Oncogene 8(1):11-15, 1993).
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cet Al o gl Ao Y el g Ay el 00
0555 (VEGF) Jalal e g satll Jolad uf e by Lo 1 sai Sl
«D'Amore s Klagsburn) (ligands dd_ll,;gﬂi) a5 ) e Wle (e 33le VEGF
VEGF Lai (Y497 «YV+ =Yod 1Y Cytokine (oS simall 5 gaill Jal o aa) 3a
KDR bl &,LGN <5 4505 tyrosine  kinase WS syl a3 SO aa
——— Gy X fims ) &gl tyrosine  kinase-1 Y= WS syl Cilay il
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sl (8 Gt fige 50 4) 0% i JS o el gl o B A el )
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3 ol og¥) s gl 3 LVEGE 3 Lol aluiY) Case Ll (5 s 3 Say
e sl il ClaliasS W 505 VEGF bl il 4
(Kim et al., Nature 362, pp. 841-844, 1993).
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1 sai pe i (A Ay padd Lo VT oS e gl sl e adiad o0 eda of Cua
cancers  grall il s ed slal) 4y sliadll aadll G5 e et Adiall ol Y1 03
«stomach 32xall (Jymphoma s stiadlll Sleadt daludall 34 gl elludl cof the brain
B Jan Sy Al el B8 e Jaiis ddung 3305 larynx 5_aia)
~ Ol s saill 5 Sian L (S g At ) Gl ) e Gl
oo Sl (s et Al ol £ 1Y) @l s ¢ (erb-B Keras «Jie) Raf
8,50 B ulie o5 S5 tyrosine kinase LS g sl cillatia ol3gd ta 520
el o adadly anll e 20 WA S e sl Gl 1Y) e 23
- lay 1Y)

255 VEGF .o ,s¥1 e 15 €8 cuwd Fe Y1 oLy (ala) VEGF bl
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2 G Y sam A a8 Jle sl gatll 1 L Sull G s AbaYl Jas sl
Ol 3 5a 5all VEGE — Galdl) (5500l s mRNA (. el ) (525 Las 43
oaliay s Slpa Al 340 8l Jeasall sl o Jie Gagh Bi ok el
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by 50 ol QL) (B Sl oy b el A B oa je (3 VEGE Saiad s
o 51 03 E e b luie (5 ol L3 VEGF

Lo daie bl sl 8 da al g3 )50 VEGF ) sl juedll o 3
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O e I Aalad ol 8 3 58 a5 ) sl i VEGE — solianl 3 jextioudll
Alaal ciel 55l 8 VEGF sl ) 8 5 o1 590 Aaladl L) ol i
Y VEGF (e gl ol el . Ladl) 2liddl Cusdl Lhaes (o JI6 Y sobiad]
2 pos—d) sai (B VEGF aaluy la (e il Sl cruse Jale dihy 505
LAl Claly Lol 2LuaDl o) LLaal (DA Gge ) oLy ey avaldl Jals
s sl sl il a3 SIS Lt saliaall slual) o2 L dsadand) Ale )
Aol e G Qg O B A pedll dae YU saa g B s Al je 58
(Aendaal) Asilal A0y 5 alkal

3 KRD Jilaia Jifia Flt-1 <Flk-1 e VEGF bbb )Y ool il
2Ll cytoplasmic tyrosine kinase (oo b stad) LS (g il ¢ ) I )yl
il o) 4 3 glioblastoma La sl shiall sa Jhans colZall e Ay oS
VEGF <liiw A ia pailate s A0 el desall 50 50 S e (583 Al
i Y o dll A dda e‘)}is sale gath Al cstemn cells A dall LOAY AN
led_ie VEGF — &3, 3 Cpa st Al Sl ganadl JS lede cuai 13 o)
JKDR Lt Alall o) sai 3 VEGF 3268 ) il oda Lafi s 235
S Gl Zole 8 a el @l g Ay sadl) due ) oal sl 8 pSa Folte]
SSaindh Sle 5wl eyl Jie «JSS el (e s 3 ol sal Led (S
a3l a3 iy Cua el (e e e JISET ) ALYl ¢ Sl (s sy Jag sl
Agsadll dae Y1 Gl Ll e Sl

(Weidner et al., N. Engl. J. Med., 324, pp.1-8,1991)
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<0, (C=0).NR'R® (1)
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H (pasome ()
«(C1-Cg) alkyl (C=0)0y (Y

¢

(")

(Y)

«C3-Cs cycloalkyl (C=0)0y (¥)
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TG Y= O TH (S [l (U3 oS e )] =) —0) ¥
Ol s S ~(1H)
3-(5-{ 2-[(2-methoxyethyl)amino]ethoxy}-1H - indol-2-y1)-2 (IH)-quinolinone:
{0l [0 (s e =0 (o€ e =V)] () S a —Y) 0] =¥
(05l oS —(TH) =Y [ =Y= U -1H- (on
3-[5-(2- {(2- methoxyethy1)[(2-methoxy-5-pyrimidiny1) methyl] amino}
ethoxy)-1 H-indol-2-yl] -2(1H) quinolinone;
Y o -1 S e [y (oS 0~ (4R 2S)]) —e) v
fOsils S (1H) =Y (4
3-(5-{[(2S,4R)-4-methoxypyrrolidinyl]methoxy}-lH-indol-Q-yl)-Z(lH)-
quinolinone;
[J8e (i =0 Jfa ~Y)] 2= oS0 —2 (45 2S)}) —o] -7
05358 ~(UH) =Y [ =Y~ gl -TH- (o sine {0
3—[5-({(2S,4R)—4-methoxy—l—](2—methyl—5-pyrimidinyl)
methy1]pyrrolidinyl} methoxy)-IH- indo 1- 2-y1]- 2(1H) quinolinone;
O3 -TH- (i —¥= 1om =Y 1= sy =Y) —Y]) -v) -
¢ A ) (M S Gmen = G — 8 (A { Sl [ -0
1-(2-{[2-(2-oxy -1,2-dihydro-3-quinolinyl)-IH - indol-5 -yl]oxy}ethyl)-4-
piperidine-carboxylic acid ethyl ester;
O3 -1H: (dihsia € =Y om0 =Y = ugf —¥) Y]} —v) -

f S 5 S mes = s — - (J8 { Sl [ -0
1-(2-{[2-(2-0x0-1,2-dihydro-3-quinolinyl)-IH - indol-5-y1]oxy}ethyl)-4-
piperdinecarboxylic acid;
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3-[(28,4R)-4methoxy -2-({ [2-(2-0x0-1,2-dihydro-3 quinolinyl)-IH-indol-5-
y1l]oxy}methyl)pyrrolidiny 1]propanoic acid;
S =Y o TH (e ) = Gl = il (e —t) —o] -v
05~V Gidsh S TH-
3-[5+( 4-methanesulfonyl-piperazin~1-ylmethyl)-IH-indol 2-yl J-IH -quinolin-2-
one;
TH- (dfie ds =)= 02 =Sl == Uil e —£) —o] ¥
€05 TV~ GalsusS -1H- [do Y~ Jsay
3-[5-( 4-methanesulfony1-l-oxy-piperazin-l-ylmethyl)-IHindol-2-yl]-IH -quinolin-
2-one;
H- [de =Y= s 1H- (e =)= gl — Jind —£) o] —v
| 0 TV ol S
3-['5 -(4-acetyl-piperazin -1-y Imethy I)-IH - indol- 2- y1 ]-IH quinolin-2-one;
T oS m B Y G- sl -Y) -Y] N i dus e -N
t20ali il s — [ ey =0 3y -1H- (U
N -Cyclopropyl- N -[2-(2-0x0-1,2-dihydro-quinolin -3- yD IH - indol- 5 -y Imethy

1 J-methanesulfonamide;

POl s oS 2= (1H) [ == s -1H- (Jiise S i) puw V) —o] =¥
3 -[ 5 -( 1-piperazinyl carbonyl) -1 H - indo1- 2- y1] - 2(1H) quinolinone;
(1) =Y {d =7 U -1 [0S (s V= Je—6)] o) -
05 s S
3-{5-[( 4-methyl—l—piperazinyl)carbonyl]-lH-indol-Z—yl}-2 (IH)-quinolinone;
707 s -TH- (didsi S Y- g B ST O pugl -Y) SY]) -
PRl g sl oy s — £ (i S

YTAN

\o



1-{[2-(2-0x0-1,2-dihydro-3 -quinolinyl)-1H-indol-5-y1]carbonyl}-4
piperdinaminium trifiuoroacetate;
7O s TH- (JalsbsS —Y - oae - 0= g -Y) Sv])
DAY 5 B~ e (U (S [
1-({[2-(2-0x0-1,2-dihydro-3 -quinolinyl)-TH-indol-5-y1]oxy} acetyl)piperazin-4-
um trifiuoroacetate;
(S5 S Y= (it sasd — 8 2k 81 1) Y] =0} -
tOul s S —(1H) Y= {d =Y= Jsi -1H-
3-{5-[2-(1.1 -dioxid-4—thiomorpholinyl)-2—oxoethoxy] -[H-indo1-2-yI}-2(1H)-
quinolinone;
~O Usad -1H- (i€ Y- e 8- O g oY) 1)) N
faales 51 S o pan = {Je [
N - {[2-(2-0x0-1,2-dihydro-3-quinolinyl)-IH -indol-5-y1]methyl}-4-piperidine
carboxamide;
(H) Y= {Jdm =¥ Jsa o -1H- [dd] (i e =€) =V] —0) =7
TP
3-{ 5-[1-( 4-morpholinyl)ethy 1 J-1H -indol-2-yl} -2(1H) quinolinone;
(IH) ¥ {dy =Y~ Jpa -1H- [0t (e —1) =] =0} —v
PN PPN
3-{ 5 -[1-(1-pyrrolidinyl)ethy1]-1H -indol-2-yI} -2(1H)quinolinone;
~V{d= Y= Ja 1H- [ (Dl ow Y- dand 1) -1] o) -y
‘05l s S —(1H)
3-{ 5-[1-( 4-acetyl—l—piperazinyl)ethyl]—IH-indol-Z—yl}-2 (IH)-quinolinone;
Y o U {3 (d e )= (sl J5 ~£] -V} o) -1
0535158 ~(1H) Y- (U
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3-(5-{1-[4-(methylsulfonyl)-1 -piperazinyl]ethyl}-1H-ind012-y1)—2(1H)-
quinolinone;
TH- (did oS =Y a6 - V- g =) =Y] N- cpd —¢
5 bS5 8 Gy =) = {0 Uy
4-amino-N-[2-(2-0x0-1,2-dihydro-3 -quinolinyl)-TH-indol5-ylJmethyl}-1-
piperidinecarboxamide; and
TH- (Jmil s o€ —F= ppm B =Y = S =7) <Y N- o
el 5 S Gy =)~ (e [y —o— sl
4-amino-N-{[2-(2-0x0-1,2-dihydro-3 -quinolinyl)-IH-indol5-ylJmethyl }-1-
piperidinecarboxamide,
stereo &1 % ya P a4 pharmaceutically acceptable salt L;xh:ua J e pela B
- a¢1a ISOMeEr
LS T Al S e dady e S5 Jall 1Y) Dl e 23 505
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larynx and 43,0 5 A8 gl dundll cstomach saadl «lymphatic system (s sleaull
Asliadll Al Gl s & Gl ull ALl JISEY) (e s AT de gy Llung
pancreatic sl Sidl s o (DAY as 3550 ol o~ <dung 45,) <lymphoma
+gdll (a5 gioblastomas Le gl siall Ua sus ccancer
Aol s 48 Gy g aie S 2o A4k L gl syl dadyg
il agall (e e L0 Allad 208 00 AN dals 3 b U] (el
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3 «reverse transcriptase inhibitor (wSall sl ke (4
Lo 1 (psS5 cillatia cangiogenesis inhibitor de I (asSal AT ki (Ve
Grie gai dale hafie ¢ JAS a0 hadie (e 435Sl de sanall (e HBR3 Aliaia)
il o Bida st Jele e Al LI G (ke e Gele Sadie 5l (e
dntegrin (g =iy Claase (Al 5ol Fre 35 ) MMP Lafie ody sl

Oty Sl Js oy cinterleukin-12 ¢pSsd 5 cinterferon-or - Wi-g) 5 8 s

—S S «cyclooxygenase (—fls jluw < PPN «pentosan poly sulfate
(pe¥) sSu ccombretastatin® A-4 (00l e oS ccarboxyamidotriazole J s Jb 5 saul
6-O-chloroacetyl-carbonyl)- Jshal s g =i S~ 4K =1 «<squalamine
troponin- Y= (isss 53 cangiostatin (itiv sadl cthalidomide e sl «fumagillol
ilia il estrogen (a5 i) Jifas SN a2e WZVEGF — antibody alcas VE|
-raloxifene (péuS oll 5 tamoxifen (pauS 5ald e 3 5le

= eV e Al o ) gAY Jlae 3 Lad ceiall
S5 e o150 o A AT Al S e e Ll g0 Allad B el (e
PO 3 S je pe alay)
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candrogen (pas ! Jifiwe Jaza (Y
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¢ltac] et Al cancer (la e 4k e gl AV sl
5f paclitaxel s SISY a o sad) 3T Lna ) (S a e L) g0 Allad Aues
.frastuzumab sla ) il 13

tissue Aaw Y1 0% aia 4 aisd 45k Jad g1 Y1 e b Lad s
e U150 Allad 23S sl (pan®t Al Al A o)) B panl) 4 oal & el
T Aiaall S e

L Sasasall plladll (o a gl 5830 5 AT allaey salaal @by ks
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o»d "Tyrosine  kinase SUS Gas il o adiad Jll @YWy Gl 40
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-kinase

& Jlu w3 5 3la JS4 L) Tyrosine kinase LS (puus g il Al
sy A a0y Gati) SIS et L3 2140 L e aaad L2y
s LS5 Tyrosine  kinase SUS Gyl Clalial daliad)l (yal 4aY1 p
Plel) Ll L Gmse calall ol gt aexi ) Agle ) Gl ) a3l
(ldd gl & Ly o a8l Caliadll a0l «diabetic retinopathy oSl LK)
oo s d—aliall Lil) «psoriasis 4gua 1) inflammation N Y[
(&l 43L3 Ly crheumatoid arthritis

S oo Soal jslas dblda e € 5e el o) 5aY) LS e allia 3
L) (chiral) e} b a5 4l (5 seime Sl iy clle) @l 5 o)

& e
E. L. Eliel and S. H. Wilen, Stereochemistry of Carbon Compounds, John Wiley
& Sons, New York, 1994, pages1119-1190),
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o a4 s ) dsomers @Y1 Alasie cagie haflin dalia
S 5 e 3 L 5 S0 S pall 2 5 S el ALYl L ) £ sy
JE a9 8 (=S el ) s e S alde ks N $ua) tautomers
e i S 5 U8 DA Ja gl AAY) Jlase A a5 tautomeric 4y e 520
a4y aalty Jawl 5 S0 A S e ol (B Jo e L1 sl 5 tautomeric
ALY pSall o (o Sall 5 ctautomeric structure B (5 e sil 1l xS A JSa

O = 20
,.\./ ? a '{/’ N‘j\m

A

) 5 al g 50 o S (& RS RS R S e sl el Lave
Shslay oS el al Gipia 0K e ading el S die 4 el ol oSS
BT G e b ity @b Caa g 13 i A e il g YAl
S b Sl Adad 1 Y e iV Al (e Bilal AaY) 3 A g jall T ghadll
Ailall ane Adal ol S 1Y LAY Jahy Jameold ALE @3 ol aa Juat
i Adlal e dalie ¢S @l 3 ol dea dad )
Sl gy LS e e Jlaiay! zalay cV g o aseddl e
S OS5 LS e ooy Jlaadl 138 35 a5 Gah oo L) (Sa
Gkl el ALYl Jaal 138 8 Ay el Sl A s Lgila5 (Kayy LS
e gene o S Ay Jaiad 513 LA ses Al A0V 3 e Jinl s S0l
e O G e 58 38 sl e genddl @l o o seiall (pad 3asl
Lo a) o gellamo inys . e ouS i i had cilide 08 3
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QYM@MHP&.;@;.@JEJ@M! praadll 3 YL ol
-substituents

G285l s pane (S alkyl QS llaad sy U a2ai) LS
3 Lo S ALY ¢ ey adius saturated g4l aliphatic hydrocarbon slady!
rdha a3 WS «Ci-Crp «Jlall Jiaw e .carbon atoms OS5 e daaa
S A Y ot r Y s Sle ganall aal (C-Cyg alkyl A
alkyl J—SI" «JEall Joows o g e 3 B b i A carbons (s S <3 Y
i- i duy s n-propyl gale dus_n cethyl JBY) amethyl el iy "Cy-Cyg
J—o% «i-butyl 4lde 55y t-butyl ok Jhsn a-butyl  sale Jiisn epropyl
L decyl Jsw cnonyl Jsiss coctyl iS¢ cheptyl Jiia <hexyl Juaa pentyl
gl (308500 Ao pas ins "oycloalkyl ila S llaaaly Lol 4L
(= Mae e lgy cmonocyclic saturated Audlall dalal dasie aliphatic hydrocarbon
pa—s ' cycloalkyl (Sl SV Qe S e .carbon atoms (js S <
2 =Y Y ¢methyl-cyclopropyl 3> das 2 ~difie ccyclopropyl ils s
2-ethyl- s Jfin =d8) —Y 2,2-dimethyleyclobutyl —ila (5 su ~ e
+lly 45l Ley cyclohexyl ils Jausa ccyclopentyl

cyclic or non- &dla ye J Lda JSU de yana W "Alkoxy Sl Jua
oxygen (a3 ki (DA Alaiall 5 S 3 (e 2dae 2 & cyclic alkyl
cycloalkyl alall QSN alkyl JSVI @l e s "Alkoxy =S <" bridge
Gl

5 o) iy S e ) ol () G e ey 13
GRS Ve (Y e dr o dla g e s o Slay )~ e S5
U508 353 s deadys 05 SN A 3 3 Al pe JBY) e 0aly 00 S 53
O3S ~Un S Ao g e Bl gy € (o JST aa g 3y da s Je (50 S A e 2al

ST Y ek Jas) (33 °Co-C alkenyl Ji' ey (S L ASley e
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Jaih su «propenyl Jiin gy cethenyl Juid) Alkenyl Jasl Gile gana sy .oy S
-cyclohexenyl ala LS y 2-methylbutenyl b sw Jie =Y cbutenyl
L 50 e iy B alkenyl JsSl) de sana oo Silal) 5l ol ¢ el
substituted  Axfue o il de sean e 313 Jasiy 35 double bonds da 53 3e
-alkenyl group

hydrocarbon sl » (3 S 5508 (34 Y "alkynyl Q<" lhas yudy
Sl Y $ 5—a ccyclic (Al 5l branched ¢ Ui «radical straight
D s SW Ak 5 dliatie JAYY e saal 5 g S 5,35 carbon atoms S
O3—= 8 0= S G D0 g, 0 e i€ aa gy 8 .carbon triple bond
e 4 Jisll 35 0 "Co-Cy alkynyl Jaenl<) ol Jiay X . carbon-carbon
J—lS) (35 "Cy-Cy alkynyl JiSI ellacadd iy GU3S . ypn € )31 S Y
J—i8) aa 3 alkynyl J—ulS Gl e gana . S il 3 1 > ¥ (e 4g alkynyl
3-methylbutynyl J—ifisn Jdie =V <butynyl Jiisisn «propynyl Ciiws «ethynyl
A_c senal cyclic sl i branched g el cstraight sl ¢ all L@l 4ls L
e sene o a1 Jagey 285 4800 Ll 5 e (s giny 35 alkynyl group JiSly)
Alafie alkynyl Jeut<l

3 oS Y e e s ¥ Al aaat K (Y e =y
O—= 3k aryl Jap¥ S 1Y Laryl JiT (Co-Ce) alkylene (S (Bs ¢ jia s
-CHPh (Y 38 =Yy audi phenyl (il aumy 5 Cig il 138 o3 cphenyl Juié
LA als L «CH(CH;3)CH,CH(CH;)Ph «CH,CH,Ph

5 s carbon ring (ys S dals g‘ "aryl Juf" clhaaall i L aadi LS
o G dals (S & <3 Y e bicyelic 48laY 485 monocyelic dalall dyalal
d— aryl d— ¥ y—alic 3B aiy aromatic ddles ) N e ()5S0 ddla)
dndanyl Jsla 3 «tetrahydronaphthyl (28l 5 ;0 s & «naphthyl J&U «phenyl
.acenaphthyl Jilind f anthryl U sl «phenanthryl J; slis cbiphenyl Jué &
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0555 saal gl &8s 5 bicyclic d8lal S8 B ¥ Jatiee b 068 A YL g
il Y1 Adlal Bush e 0sS Juady) o aedy cnon-aromatic Agles f — e
.aromatic ring

dala Bl Ceadinf WS Chetero aryl (uilatie e Jo )l pllacae i
saals ks 58 Cua Aila JS 30 Y L Al A8 ddla Alal s i
G—e 5 Auilaie 52 I3 £ Sa ) (e (5505 aromatic Al J8Y) e
o OV Gle sane o S aa g 5l coxygen CpanSY e 4 Sl Ae sanal
acridinyl iy S s o peai® ¥ ) aul iyl 138 e o ) dilaia
Jid 53 ow «quinoxalinyl JadluS ¢ 08 <cinnolinyl Jhud s ccarbazolyl Jils 3k )lS
Juld cfuranyl Ju )58 «benzotriazolyl Jals 3L 5is ¥ «indolyl Jd s «pyrrazolyl
«quinolinyl J—l s< <benzofuranyl Jui ) 58 5 31 <benzothienyl Jwild g i cthienyl
disoxazolyl Jul s sbuS 55 coxazolyl Jud g e S cisoquinoliny] J—sid sy 68 g 3
¢pyridinyl Jaa— s ¢pyridazinyl Jav Sl sm pyrazinyl Jan 3 s indolyl Jd s
-tetrahydroquinoline (s 4S5 338 il 5 ¢pyrrolyl Jd 5 «pyrimidiny] dibiyees s
il Qe iQaj s cJauly heterocycle dmilaia pall Adlall ci 0 3 LSy
ool st e Ly Ls\l N-oxide N 2w S 514 4 aaz " heteroaryl (uilaia
G N Jadie Led o Yl & Lnitrogen Gua g il e (s sisw heteroaryl
5 non-aromatic &ile s — e (sSG Basl ol Adlall g dals)) A OsSs uilate il
G Gk oo 05 Jhay) o psedall ey chuailatie ye DYl e g gas Y
e it e 350 e Agad A3 5k e f aromatic ring dile s Y
s

S " halo slla" mllaa s cJlaall 138 358 550 Bk oo aety WS
bromo a5l «fiuoro skl cchloro sl Jady La aaa5u) LS " halogen (s sila”
" dlaie e clidls f "heterocycle dailate e Ada" 5 jle 22 iodo sl
sin ) e lppdal -V s -0 g dgley f Auilaie pe il Ua i) WS

YA

Vo

Yo



ZYA -
sl 5 e SV (e A5 58l e ganall (e 5 i Auilata e i 0 8
Het- dwilaia 2l ol @all' bicyclic 4dlall 88 Cle same andly «Cu Sl
ul‘"'L—-‘ DSl Guilade sl Q¥ s puilatie sl S a0 "erocyclyl
Lalall AV Lagd Jllial tetrahydro s el dihydro gyus B AdLaYL
ol asad st Al Jo peai@ Y (SF el "ilatie e Sl mlaadll

«benzofurazanyl J— ) 3 585 b «benzofuranyl J—nl )54 5 v <benzoimidazolyl

Jeid o 5 54 «benzotriazolyl J——ls 50 55 30 cbenzopyrazolyl J—d s ) g 5
J—uid o2 S ccarbazolyl Jids LS «benzoxazolyl Jds S5 5% <benzothiophenyl
Jiid g2y cimidazolyl Jls ylased ¢furanyl Jul s ccinnolinyl Jsil sivw ccarbolinyl
«indazolyl J#3la—3 «indolazinyl Jyu ¥ sa—3 «indolyl Jd 93— <indolinyl
J 5 €3 cisoindolyl s 5 cisobenzofuranyl J—— o 5 5 53
Jea 2880 disoxazolyl Jd s S 55 cisothiazolyl J—ul 4 3L 534 ¢isoquinolyl
cods e S o coxazolyl Ji s S S coxadiazolyl 4 5 yuabus ¢ «naphthpyridinyl
«pyranyl J—al yu coxetanyl Jailiua < § «isoxazoline ol s b S 55 «oxazoline
i ym sy sw epyridazinyl Ji Sl yw pyrazolyl Jd s ox pyrazinyl i) o
cpyrimidyl (i sey yu pyridyl Jea— ym epyridaziny]l J¥i il s pyridopyridinyl
Sl S 535 cquinolyl 858 cquinazolinyl il s 3bsS epyrrolyl Jdym
e «etrazolyl J—ds3) 5B «tetrahydropyranyl o smssae iy cquinoxalinyl
Juld cthiazolyl J—s ) cthiadiazolyl Juls 3bald ctetrazolopyridyl Jiumsls)

Aol S o > ~& ¢\ cazetidinyl dgle.\_mj,j triazolyl J—235 5L 5 <thienyl
«piperazinyl J— 3w <hexahydroazepinyl S o s (il «1,4-dioxanyl
«morpholinyl (i ¢ y 3o «pyrrolidinyl Jasa— sy epiperidinyl Japa—— s

dihydro  Jals el sy a5 cthiomorpholinyl J—id s ) sa 55

"> «dihydro benzofuranyl Jil 55 3 g0 S5 cbenzoimidazolyl

dihydro Jals e S5 305,08 S5 cdihydro benzothiophenyl Jyd sf s yius yra
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s laad 550 SU3 cdihydrofuranyl Jal e85 2 —a (S5 benzoxazolyl

SAPYIEL PRI PRm 3= «dihydroindolyl Jdsa 5 e G «dihydroimidazolyl

3 «dihydroisothiazolyl Juls3lis s 50— S5 «dihydroisooxazolyl
«dihydrooxazolyl a5 jburS sl 5 5o 8 «dihydrooxadiazolyl Jdl s 5kabus PEPE
= «dihydropyrazolyl Jd 53 smsme S8 cdihydropyrazinyl ol omsone (A6
> «dihydropyrimidinyl Jibives su 5 yna (SG cdihydropyridingl Jai jm g e
2 «dihydroquinolinyl Juil sy S 908 L5 cdihydropyrrolyl Jls m s e
«dihydrothiadiazolyl J—ls3bald s 0 3G «dihydrotetrazolyl Jals) sy
sou G cdihydrothienyl Jubisowe (SB cdihydrothiazolyl Jiyilis e A0
3 Gl «dihydroazetidinyl drnain 5 8 «dihydrotriazolyl Jd 5L 5
tetrahydrofuranyl Ju} ;s8¢0 & c_g‘ _ ¢methylenedioxybenzoyl J— 5 yu (=S j
Caay a8 .ag Aalall N-oxides -N 28§ tetrahydrothienyl Jsild 5 s &
2 303 b 0o 5 0sS 300 Gk oo Ailaie sl Al Jafiee Jla
heteroatom 4ilaia

i <l calkynyl Jl<Y) calkenyl S catkyl QS o6& 58
sl A8l YAt e cheteroaryl (uilata e ol caryl Jof ccycloalkyl
Jasin 8 (Jhal Ju o —elly ye S5 A1 1Y it afae ) Gl
X0 S 3 (OH (s 3 3a ¥ adin SN (f) caal g0 (C1Co)alkyl LS
e A3l «dialkylamino gl O 0 calkoxy (S sS8) chalogen (s slla
s 8.l aild La g epiperidiny]l Jibw e amorpholinyl il 68 ) gall Jre dilatia
Ganay 48 OH 2V 05Sos 5uSyl 0o 3oke 2l Jades (IS 13 A
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(Jidl daw o Bygne il A giaadl palaal) Jie gl iaY) 138 @Sl

YAAN

Vo

Yo



— . -
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lovastatin (MEVACOR®); see U.S. Pat. Nos. 4,231,938; 4,294,926, 4,319,039),
simvastatin (ZOCOR®; see U.S. Pat. Nos. 4,444,784; 4,820,850; 4,916,239),
pravastatin (PRAVACHOL®); see US Pat. Nos. 4.346,227; 4,537,859; 4,410,629,
5,030,447 and 5,180,589), fiuvastatin (LESCOL®; see U.S. Pat. Nos. 5,354,772;
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(LIPITOR®; see U.S. Pat. Nos. 5,273, 995; 4,681,893; 5,489,691; 5,342,952) and
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5,177,080).
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dysine (yma—d (N-methylglucamine sal—e (S gls i N cethylenediamine
S o) Jas 36 -N' N choline (x5S comithine (sl carginine (i
Js A6 ¢ chloroprocaine (S L5 N N'-dibenzylethylenediamine el
N- p—a¥l 8 n 8 oy %% —n «procaine Gl S5 » «diethanolamine el
Jedie = =Y —padgn =Y —d3n 5568 —1 5L =Y ¢ benzylphenethylamine
J8 S8 d-p-chlorobenzyl- 2-pyrrolidine-I'- yl-methy lbenzimidazole J s jlama 3
e (Jfie o S550m) SO ) Sa piperazine (p) s «diethylamine (!
lbfcmta jpa 5AY) ABaYY L tris(hydroxymethyl) aminomethane ()Gl
530 o Dbisila cpyu DAl (e i@ Y S st 38 HMG-CoA Sl
(D alS g WS Ll caag ol s o S elilay ol S
D il el A S e (I S (2 gy
oS sl i sSila ol ol gSola Slimsla (2 Jlayd oY 5
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Jiie e il clidle ccVle o gY ol gn ¢S (&Y el o g 3
el il (il ol saly VLS el e A nla S e il
(A0t COL A RS I T el el gy Sy la u.‘_).: ¢ ola 58 As"t’ «ldas g8

G alld g b ) Gl (O 1 OIS o Dl A el el
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate,
bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate, citrate,
dihydrochloride, edetate, edisylate, estolate fumarate, gluceptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynapthoate, iodide, isothionate, lactate, lactobionate,
laurate, malate, maleate, mandelate, mesylate, methylsulfate, mucate,
napsylate, nitrate, oleate, oxalate, pamaote, palmitate, panthothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate,
succinate, tannate, tartrate, teoclate, tosylate, triethiodide, and valerate.

Ay ) GaS Jand 38 HMG-CoA Sl )l afie LS el ) culitiia
sl oy s 3 s 8 Gl =l b o gad ol LS Jaly patad Ladie o )
e 480 90 30 S Jany o ol goll sy ol 52l (3l
@ bty S e Y i "Prenyl-protein Jadll — a0 JBU haid' 5 ke
J—3U Aien e Prenyl-protein Jat sl =505 0 JA Cilay 3 (e alad) gi o aal
geranylgeranyl-protein Juil sua —Jud s g0 J36 (FPTase) Jawws Wl 03y »
Il (GGPTase-II & s (3o Juil o doil yoa 5 3 S8 ¢I (GGPTase-I) g s e
= () ad Qi — g B dat il e 384 .Rab GGPTase) Liad (cans
30518 =¥) =& ~[dia (s =0 el ~1H ~die =) (U 5555 —¢) ]
G5l 5l S —(TH) =Y =g =) (U
(+)-6-[amino(4-chlorophenyl)(I-methyllH-imidazol-5-yl)methyl]-4-(3-

chlorophenyl)-I-methyl-2 (IH)-quinolinone,
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—¢ (U (Jm o ~dsluad=TH —die =) (dsd 50508 —¢) o] =1 ()
G548 ~(1H) =Y =i =) —(Usé 548 -7)
(-)-6-[amino(4-chlorophenyl)(I-methylIH-imidazol-5-yl)methyl]4-(3-
chlorophenyl)-I-methyl-2 (IH)-quinolinone,
~¢ [0 (J o dad ~LH =i =) (U 5508 ) gl =1 =(+)
0535558 ~(1H) =Y ~Jfe =) (U8 5,55 -T)
(+)-6-[amino(4-chlorophenyl)(1-methy!]-[H-imidazol-5-yl)methyl]-4-(3-
chlorophenyl)lme th yl- 2-(1 H) —quinolinone,
—(d__u_u oil —i) -] -¢ —(d_us Jie JB-Y Y) =) —gole Josn —(S) -0
0520w =Y —[dhe dds a0
5(S)-n-butyl-1-(2,3-dimethylphenyl)-4-[1-(4-cyanabenzyl)-5-
imidazolylmethyl]-2-piperazinone,
e iy Jasmd =0 ~(3 sl —£) 1] =5 ~(UB 58 1) 2) ~(9)
O =Y ~(Uie (Qisilas 1) —Y] -
(S)-1-(3-chlorophenyl)4- [1- ( 4- cyanabenzyl) -5 -imidazolylme thyl] -5 - [2-
(ethanesulfonyl)methyl)-2-piperazinone,
o (i3 sl —£) TV —E ~(Us dde -T) 5) —gsle dign —(S) ©
G5 om =Y [0k dily el
5(S)-n-Butyl-1-(2methylphenyl)-4-[1-(4-cyanobenzyl)-5-imidazolylmethyl]
piperazinone,
e —0 —die - —(dn gl —f) V] (a5, -F) -
Ol om —Y —[dhe
1-(3-chlorophenyl)-4-[1-( 4-cyanobenzyl)2- me thyl-5 - imidazoly Imethy 1]-
2-piperazinone,

~Jsaad ~1H ~(J3ie s —£) =) “N] =Y ~(d i i YY)
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1-(2,2diphenylethy1)-3-[N-(1 -(4-cyanobenzy!)-IH-imidazol-5-
ylethyl)carbamoyl]piperidine,

o (e Gr Y —mom 908l —E) —8 e (S5 ue —E] m0) —E
o g { e b =) —dadlaed Jhe =Y —[die &)
4-{5-[4-Hydroxymethyl-4( 4-chloropyridin -2- ylmethyl)-piperidine-l-y Imethyl
1-2 methy limidazol-l-y Imethy I} benzonitrile,
“[dfe Y~ (s oSS 7))~ —Uie mSyoua —E] o) =
sy {dde dr =) —ds el i Y
4-{5—[4-hydroxymethyl—4-(3-chlorobenzyl)-piperidine—l-ylmethyl-2-
methylimidazol-1- y Imethy I}benzonitrile,
—¢ —Js aed —3H (a3 (& ) —owiow —2H —suSy —Y) —€] Y} ¢
s i {Jde s
4-{3-[4—(2-oxo—2H—pyridin-l-yl)benzyl]-3H-imidazol-4—y1methy1}benzonitrﬂe,
S —[dfe d 10 —omomw [V O] 2H —seSd oY) —€] <Y} -t
sy {dfe By~ —ds)luel
4-{3-[4-(5-chloro-2-ox0-2H-[1,2']bipyridin-5 "-ylmethyl]3H-imidazol-4-
ylmethyl}benzonitrile,
Osaed —3H ~(Ofie i~ —guomoome B SY O —sSd —Y) Y] 4
oo s {dhe & -t
4-{3-[4-(2-0x0-2H[1,2' ]bipyridin -5'-ylmethyl] -3H -imidazol-4-ylmethyl}
benzonitrile,
S3H (e O~ —Omwsome B TY ) md o) — Syl -Y) Y]
sy {dhe dy —E ~Jdalued

4-[3-(2-0xo-1-phenyl- 1,2-dihydrop yridin - 4-ylmethyl) -3 H - imid azo 1- 4-
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ylmethyl }benzonitrile,
— sl B YT Y e U -17H SSH - sS4 —poue BV OA
S R CPC RPN I BV L R R TPRY I et S o (NP KRR B
EPEPN
18,19-dihydro-19-ox0-SH,17H-6, 10: 12,16 -dimetheno -1H -imidazo[4,3-
c][1,11,4]dioxaazacyclo-nonadecine-9-carbonitrile,
=VE Y =l -YY A SSH - € Y4 — o B Y 04 (1)
LS DY 3 ev O] k=t o] s3lased [d] 535 —22H — siga =)+ X~ by
s 518 =9 —aaaliS 4 =1 s
(:t)-19,20-Dihydro -19 -oxo -5H -18 ,21-ethano-12, 14-etheno- 6, 10metheno-
22H-benzo[d]imidazo[4,3-k][1,6,9,12]oxatriazacyclooctadecine-9-carbonitrile,
AY Ve =l =YY A S17H SH —seSs Y8 —goue JE YL 4
s LSl Ve Y A O] [h Y] sl —22H — site 56 )T
Gt S~ — s S
19,20-dihydro-19-ox0-5SH,17H-18,21-ethano-6,10:  12,16-dimetheno-22H -
imidazo[3,4h ][1,8,11,14 Joxatriazacycloeicosine-9-carbonitrile,
— 5l =YY A 5H =Sy Y4 ~die =Y — 5o JB Y 09 —(2)
AT O Tk~ ] s3aed [d] 53% 22H e =)+ Al 1 E A
oo S~ = ala (i€ 1 el - S ) Y
(+)19,20-Dihydro-3-methyl-19-ox0-5H-18,21-ethano-12,14etheno-6,10-metheno-
22H-benzo[d]imidazo[4,3-k][1,6,9,12]oxa-triazacyclooctadecine-9-carbonitrile.
S a2 —obs e —di sy Jib Glhie Ge oAl A g
Al et ll
WO 96/30343, WO 97/18813, WO 97/21701, WO 97/23478, WO 97/38665, WO

98/28980, WO 98/29119, WO 95/32987, U.S. Pat. Nos. 5,420,245, 5,523,430,
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5,532,359, 5,510,510,5,589,485,5,602,098, European Pat. Publ. 0 618 221,
European Pat. Publ. 0 675 112, European Pat. Publ. 0 604181, European Pat.
Publ. 0 696 593, WO 94/19357, WO 95/08542, WO 95111917, WO 95/12612,
WO 95112572, WO 95/10514, U.S. Pat. No. 5,661,152, WO 95110515, WO
95/10516, WO 95/24612, WO 95/34535, WO 95/25086, WO 96/05529, WO
96/06138, WO 96/06193, WO 96/16443, WO 96/21701, WO 96/21456, WO
96/22278, WO 96/2461 1, WO 96/24612, WO 96/05168, WO 96/05169, WO
96/00736, U.S. Pat. No. 5,571,792, WO 96/17861, WO 96/33159, WO 96/34850,
WO 96/34851, WO 96/30017, WO 96/30018, WO 96/30362, WO 96/30363, WO
96/31111, WO 96/31477, WO 96/31478, WO 96131501, WO 97/00252, WO
97/03047, WO 97/03050, WO 97/04785, WO 97/02920, WO 97/17070, WO
97/23478, WO 97/26246, WO 97/30053, WO 97/44350, WO 98/02436, and U.S.
Pat. No. 5,532,359. For an example of the role of a prenyl-protein transferase
inhibitor on angiogenesis see European J. of Cancer, Vol. 35, No.9, pp. 1394-
1401 (1999).
cabacavir 8lSU amprenavir sl yud e HIV Wy il A8
nelfinavir, 8lsly ¢ndinavir élul (DMP-450 «CGP-61755 «CGP-73547
AG <ABT-378 «saquinavir 8ty Slu critonavir sl sy y Ctipranavir 80 b
Cpensi uSall transeriptase w Sal Al clafe A4 BMS-232,632 5 1776
Oty HB Y097 «GS-840 cefavirenz 8 «delaviridine (o dtlo
.ddl 5 ddC 3TC AZT (ol sa lamivudine
chauia Dygad Do (s it GlS e () i Rae Y 0 et
Clhadie e e i@ ¥ o8 ¢ e ) 0% AR i Jelil) ASalSe et
Fit-l LS opagyn cOliue Glafie Jie tyrosine kinase S (s i
¢ pall e ATl gl el e ciladie (FIK-I/KDR (VEGFR20) 5 (VEGFRI)
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salall (3 Jame Loy ) MMP Gl digsedl il dall LA
=S54 ¢ interferon-oc W =558 27 cintegrin Cp i) Claans o(Aedud)
lafie cpentosan polysulfate Clusii <lla Ja  dnterleukin-12 VY
Lyl e Gl Glalas diasia ccyclooxygenase dla Sl
latd 23UVl ibuprofen (b ssul s aspirin cpoea¥! (Fe (NSAIDS)
G oS 5 5 5 celecoxib o Shuw Jia =Y =5 j0aal) sl jlianSY)
(PNAS, Vol. 89, p. 7384 (1992); JNCI, Vol. 69, p. 475 (1982); Arch.
Opthalmol., Vol. 108, p.573 (1990); Anat. Rec., Vol. 238, p. 68 (1994); FEBS
Letters, Vol. 372, p. 83 (1995); Clin, Orthop. Vol. 313, p. 76 (1995); J. Mol.
Endocrinol., Vol. 16, p.107 (1996); Jpn. J. Pharmacol., Vol. 75, p. 105 (1997);
Cancer Res., Vol. 57, p. 1625 (1997); Cell, Vol. 93, p. 705 (1998); Intl. J. Mol
Med., Vol. 2, p. 715 (1998); J. Biol. Chem., Vol. 274, p. 9116 (1999)),
carboxyamidotriazole, combretastatin A-4, squalamine, 6 -0 -chloro ace ty I-
carbon y 1) - fumagillol, thalidomide, angiostatin, troponin-1, angiotensin II
antagonists (see Fernandez et al., J. Lab. Clin. Med. 105:141-145 (1985)), and
antibodies to VEGF. (see, Nature Biotechnology, Vol. 17, pp.963-968
(October 1999); Kim et al., Nature, 362, 841-844 (1993)).
G Y] Y aasd os0 ) e A V) S Clladial o al AR
—t — oS e —0 (JMB62 cranpirase Ui ) cukrain (S sl ¢ endostation
[o Y] UolonsS sl =) —[damsy (diisn —Y —die =F) =¥ Ui V]
GllS (Jid 5)5) & -1 ek
5-methoxy-4-[2-methyl-3-(3-methyl-2-butenyl)oxiranyl]-1-oxaspiro[ 2,5]0ct- 6
-yl( chlo ro ace tyl )carbamate,
—§) —f — 5y Ao (Y]] ) —Cpal =0 cacetyldinanaline (bl R Jed
AeluS 53 S =€ =J 5005 -V Y ) —TH ~[dife [da (da v 5o
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chloro benzoy )pheny 1 Jme thy 1 ]-1H -1 ,2,3 - triazole-4carboxamide,CM101,
(NX31838 RPI14610 ccombretastatin (il sae S ¢squalamine (ye¥! S
~Jais ) —VY <V «sulfated mannopentaose phosphate il Sl gile lin g
¢ X —08 ~N] sl JipS sloom o7 o6 —dfe N il GBS
(b giles A8 0l =¥ V) S S [ el Jiis S ~Tdsom
7,7 -( carbonyl-bis[imino -N -methyl-4,2 p yrrolo carbon ylimino [N - methyl-
4,2 -pyrrole] carbonylimino ]-bis-(1,3-naphthalene disulfonate),
Ol sl =Y —[oaldie (0 —dslw Jie G -8 )] -V
3- [[(2,4dimethy Ipyrrol-5 -y methy lene ]-2-indolinone (SU5416).
sz e I el et Claasa g 3ke (Jel st LS
Sy g orvP3 il e (onsppmdll Ml LS Sl i Loty
S pary VB3 g oo shoanidl ol Lo (St Tt (LAY sl (5 4]
Jef AR LAY e s 2 palad el blas Sl b ol
2Bl 1Bl cocyP8 cocvp6 i il (e S 3aliae etm.si < LAJ\ 5kl
Oo Sl Y slime slual ) QS 5 jlall uins .c6B4 5 oc6B1 5P
(oc6B4 5 6Bl corSPl coc2Pl 1Bl cocvp8 ccvB6 corvBS corvp3 iy asd
Qe s ) N ai SUS Gpesns il sasdl BB Gan
2alu 5y 8 — 1 ~J g5 s5d e —0 —(Ju
N -( trifiluoromethylphenyl)-5- methy lisoxazol-4- carboxamide,
O Y~ (ot Jhe (J =0 —Jaow Jiie B -2 (V)] Y
3-[(2,4-dimethylpyrrol-5-yhmethylidenyl) 50 indolin-2-one,
Opaalilula oS fuany VY ~(osed J) VY
17-(allylamino)-17 deme thoxy geldanamycin,
—£) —¥] -1 — e Y —(opd Js sk —E 088 )
O s 3UeS a2 5 (Jid 58 9
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4 - (3 -chloro — 4- fiuorophenylamino )-7 -methoxy-6-[3-( 4-morpholinyl)
propoxyl ]quinazoline,
f (S S T) B S Y T (4 daf) Y) N
S URPRILPES
N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)-4—quinazolinamine,
BIBX1382
Ve (Jhe mSoue) TV e SO VEELE B R S s B AN
Y ifg =YY O] Jey) S -TH —Ssn 7YY A —die =% = S yHu
O =) —Omasdasn [V AT - ] oo [kl 7Y Y
2.3,9,10, 11,12- hexahydro -10-(hydroxyl methyl )-10- hydroxy - 9-methyl-
9,12-epoxy-1H—diindolo[1,2,3-fg:3',2',1'-k1]pyrrolo[3,4—i][1,6]benzodiazocin—1-
one, SH268, genistein, STIS71, CEP2563,
e [d =¥ 7] Jye ~7H ~diia =7 0 —(cpd Ji 58 —F) —%
Sl il (B
4—(3-chlorophenylamino)—S,6—dimethyl-7prrrolo[2,3-d]pyrimidinemethane
sulfonate,
s S (o sia I =YV gl (U S0 —E T -¥) ¢
4-(3-bromo-4hydroxyphenyl)amino-6,7 -dimethoxyquinazoline,
s 3eS (S e 8 =Y N o (U S s ')
4-(4'hydroxyphenyl)aminO-6,7 -dimethoxyquinazoline, SU 6668, STI1S71A,
el N =) —(Je Jo o —£) —§ ~Js g8 —€ -N
N -4-chlorophenyl-4-( 4-pyridylmethyl)-1phthalazinamine,
.EMD121974
Jitisa) 3bime Slual ga g 3eS o ke Liad el LS el aaains

tirofiban lud s 5l Jie oGP 1Ib/Ila) 43 el mdlaall fibrinogen Cps st uall
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O xS U8 & sl SAliall ladi 38 o 4l WS LAl jull LOA) Sy Lot
VEGF __ai VEGF il cala; Lplill s (0 08) Lladll ulg 50k
A de W Ghall bl aie (peall) coedll sl QB ey
Bl (1999 (YAY —YAS Cladia )+ Ay gedl miliall <Amirkhosravi)
sabad) Slua¥l aa ide 3 o oo e (LY L e Al LS Sl Jasd
ClawSd v JAY Gaa gl Jiid alad) HluaY) AR (GP Tibllla
damifiban (e csibrafiban  ldl s ceptifibatide  aflafy) cabeiximab
.CT50352 5 cromofiban (jlud se 5 S clotrafiban (lud) 54l

LS e aadfion Ciladiall g je B A0l de ja 5 ) a A B ha S 1)
W Lozl (ol pall) dabadl s Jids 28 gumgall Goall 3g0a (panin £l 52N 13a
O g aaid (K el a1 S e e pall el gaall e A
Aglie jaf Aa g jedd Aeliall 56 Letie s Jsfe ddle g gilfie

1 FANT S el Amn yally (el " nnd ) Lpgnds Loy "slnef" 5 e
Sl palad) sl Jaly (S el e g pmmatll Sl oGS el Jay ey
fo e b opmatl Sl el 5V (S pe aadtin Ladie .z Dlall dalay (530
(<3 4l Loy (WAL Al Jale Da) o AY) Azl Jalsadl (e 28 S asl
(5 AV U sall 5 die (5 pmmatll lad) (oS pall abnal JUASY) sy el Ladl

saaall S Jady e ey "€ Ll (b padiee o LS
o e pilie e S 3oake caal) B e (gl () ALRYL Barae e
sanall sl Aueall Gl Sl e g 3

Sl Sl B o e e cuadin) LS "L Allad 3 5 jle
G 3ea¥) oY) Jals Aglall A gl Asanl) dew @ Jasall dalal)
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LAY Calaal
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Gk oo Anlh ol ALY (b)) a3 2l ) s dale e Al
Mgl ) [ paid st and ) el ol UDUA)

mQ&}ch%g%gJ%mgﬁS}’bajg}M\tl}i\ﬂM
Qdsn o cliine sy g gAY 13 @S e e U Aled duS e
Jeids A Al el s gl AV 130 duulid) S  Uana e
O s aldl Joladl Bie (Uasa e dalsay gl Y1 13 CAS e
il Gk e Gansal o0 (8 dilad JAd (S Y, E S o ims e
2 gall

2055 s cmi el mun JAls 1AV g Gald) Sl e Lo
ol G e G5 ) B all b Gy sk e el e jal
e Rl Gl el saad WLaYL @ dall Gl Alsindy a0
addl

e 28 ) SO e Rl St nly SIS Gl 3
VN BTG Iy PR s om S elheyl Gasy Ll ) ol
D0 S fors 4,0 o iy cliasy anad Ol e paS fona T Ja S
Ly paall 005 e paS fana £ Jga Sa a3
<Ol

Gk oo AR b Gand AN gl Y GlSoe L) o
Juay Ll Lie Ll o gmt el aags Jiuly 48554l cOUla)
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, Dhanabal et al., Cancer Res. 59:189-197; Xin et al., J. Bioi. Chern. 274:9116-

9121; Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Bioi.

38:
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Vitro 18:538-549).

\o



VEGF s e Jolad -
G TOstme Slhugd med 3ok (o VEGF LS Ui Llis uld 5
3ale Vit ctyrosine (pasod epolyglutamic acid <l gla SR oA Jal
Sl mads il g slie 358 Jisiesd pEY gend A L(PEY) deulld

claa ol Clua Giob e bl () sl

3 4al
VEGF S (e

KDR ady 3l WA 7 s 8l SIS oy 5 (e 5 pelins Jae
§ ol

=

(Terman, B. L et al. Oncogene (1991) vol. 6, pp. 1677-1683.) and Fit-1
(Shibuya, M. et al. Oncogene (1990) vol. 5, pp. 519-524)
glutathione S- Jl jawil 3 =S sl G i) Gl g 35 =
Sbd) ytoplasmic a ™ sl jlesind 3ab e @Y jaius Ltransferase (GST)
:GST (ad ikl carboxy (oS50 S 2ie g Dbl 3y pa A KDR s
Sda WA i it S30a%e i) LY S ~GST ges iy
Spodoptera frugiperda (Sf21) insect cells (Invitrogen)

-(pPAcG2T, Pharmingen) Ll Jale aladiuly

psl LS (0580 agile iy Aaniianddl (5 AN o )
rdadanl) alaie
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Qs Lr,0 EDTA (e Jse e ) DTT (e Use o © (NaCl o sual
Ol A A e fana Vo cglycerol gl e AV Ve —triton X
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oA Ge s NV se 40 Vot mg Gl (DB Se Jse e 00
Osas /+,0 (EDTA (4 Use o ) DTT e Jse e © NaCl a5 gl
Oinsdl IS A e faae Vo cglycerol Jgpeela e Ve ) o —triton X
2ol e Jse e ) 5 aprotinin cpis 1Y) 5 pepstatin OfGuanll <leupeptin
-phenylmethylsulfonyl fluoride Ju sales (e Juid
fuiadl Jadanl alaie

s G Vs 0 VE e ] (DB Se Jse e o
Osu3 /0,0 EDTA Ge dsa e ¥ DTT Ge Jse e © NaClI a3 sucl
OEwsll S5 A e fasa Vo cglycerol Jsaala e £04 Yas —triton X
wosh e Jse eV 5 aprotinin (i Y15 pepstatin il <leupeptin
-phenylmethylsulfonyl fluoride (i salu Jiie Juid
DN X delall ahia

25l Ge g Ve N Vi s ol (DB 8 Jse e Yo
© s DIT (e Jse o Ve Gimiall 3 518 (50 Jse e 04 (NaCI 4 53 suall
(o) o (s oo 30 53 Lo o
e i) sl plaia

2SS G Ve ) Vot Jmsoua Ol (DB K6 Jse e 00
Joxa Yoo cglycerol Jsmada (e /Y0 DTT (e Jse eV NaCl a5 seall
BSA e A e
P X Al saldd)

glutamic acid, ) :f «haligh jmea) Js e S o o) sa s S
-(Sigma lasau) (tyrosine; 4:1
L1 Ul

¥ s +,Y « trichloroacetic acid /30 <ldall 4,4l Gl aea /Y
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tmadd) Jglaa

S ¥ 5« +,Y < trichloroacetic acid /15 <Lal ;K Gl e /)0
-sodium pyrophosphate 523 seall o 685 0 (e
el 1)

(0 T S GF/C ala)) adi o MAFC NOB o3 _ suibia
3 ;L
sl A (]

© Lia JS Sllall o ey 4n e wel Guy i SP21 DA 4l 5 ()
Aol £A 320l LOVY Nie patig A8 /g 5 Clasua

Gk 0o Alad WA dan 8y £f ve clhall 8 cua (Y
URIVARFECURLT- O i AW ve Lhlad Sy an X Vv v v die (538 a5,k
G e i ebaal g dclutiad aa X Ve e (538 yall okl didanll aalS e
bl ld) glutathione Sepharose [ lims (sitisla (pasee D& Lilll saldd
o5 e alaal 0 Al clee s Jilan Caalg st Jbdy Al (Pharmacia
sbaall GST-KDR (a5l 458 . Jausdl (8IS (pa slaa] 0y Lo e (il
Qe Qs sy (L) OsBlisls G U o Ve Jdsmiad CGRllS g 45
el Casls
5288 VEGF A0 & g9 s dale Jifane 08 43 )k (o

DMSO 7o+ & delal ) bzl f hid e sy S 0 Caliay —)
(aSsil i 1)

on A 0 e g ginal Jelil Lglia e il e YO il —¥
e e Yo 0o sls S 0 (L) 35S 50 Gl V4) odaidl sl
mN) dee pimge ol e il Saa © 5 ATP/I0 ,uCi [33]ATP (Amersham)
(«.;L‘&‘ Sl Gilal +) (substrate)

(Jseasili YO 38 1) KDR 30la a jily Sae Vo by Jeli) fay —¥
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) sty Galall alaidl Jlaal 8

38310 5 A 5 e a2 s Jladdl G ¢

(Y Jlae (e gils ySee 00 Adlaly Jelinll ad gy —o

20 (3438310 saal Jelaall pman =1

il 2 s Y delal bl e Al e 4 iy -V

il Jslaay Gl e 00 a5 Jslaall sy =A

Gl g sl Blay pmmasll biglia o 5 S0 ¥ Gl 4
Wallac s Sse @M1 g ¢ 6 (e Cliaasl lia Slea alaaiul cliadl
"Microbeta
s saal QLN 8 Ol (Gat¥) 3) s omdl 35l DA A6 g0 @ T
(Lol JEN) )

sl de e (G Al (Al Allaa) Al 5o 41 WA el
KDR a5 Jafie i aaail 3108 @lld Jlasin) o€ays « HUVECS) dallaall dlan
Gkl Aallae (geapall Jdaill 138 3 (VEGF) 4p o3l il e 5l
dale f VEGF ddla) (8 lia¥) o pe 5 dela 30lay 32080 HUVEC a0yl
I WAL dsa sid sl L ofieby (BFGF) ouba¥) Cudlyy il s
DNA sl PH] &) Guedll zlodil Gy W 06 oSay Bfpf 5| VEGF 4L
Al el
3 gl

3S,8 (e lgde Jseandl 2 304 A )5S 52050l HUVECs :HUVECS
(EGM; L& oDl lasi gl 4 Ledass 5y LA 538 .(Clonetics Corp) (i 5iS
mitogenic (s suall ALEDU DAY dilana) ol Al oS ada%y 5 Clone tics)
il (V -Y) il 8 s e 2
o @ sasall 5 e 4 e (s sinddl NUNCLON slassall #1511 tae  5all 15l

(Y 1Y+ +A 23 ) NUNC) polystyrene tissue ( fi Joall 53k
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sl dag

doa Ve s sadl Eagle's (s by (e (Dulbecco) oSl sn Jpasd
(Mediatech «(DMEM addidl Sull) glucose HSsa Su Al L K
((Clonetics) s (5 & Jume paa faan /)0 ) ALV
oY) ls e

AR S TRRINFERE FEOU TR TR SN FU IR O e
Dol el S e 58l Giem £0 ) (DMSO) S sl Jie B
Ji dall 3 sl Jelild) gy 35 il ey (X1) ) el cauiaal
AN Y sl
sl 3 e (atdal)l gall o g2

bFGF 5 (R&D dakail ¢ Lo [l a5l 04 +) ad¥) VEGF165 e Jillas
el vy 3 it (RED Aelad ¢ o fol asili V)
—:PH] Slasl Ve Gaitally b oa) G o g sinall Cpedl

(alon on Gl S elad] el saag Yo) PH —did Genedl
oo A e J8Gald a0 S Ar ) aiaS (Dupont-NEN sy 0
DMEM (aidial S glall
DAl Juse dag

S ala eV e sl (Mediatech) (aSia ¢ Fall mlal)l Jslas
-(Boehringer — Mannheim aileile = s 5) Y5 58 dhan A
tAlal Jlas Jglae

i 8 (e (pas fpan) Y qsobe )5 NaOH asseall 2S5 H0n
Na;COs 520 sl
44y hall

G a3l pead (EGM) 3 dasisadl (HUVEC) bl ikl -
AT e JS deli dany il ,Se ) v JOAL £ LS #) )
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1o o ssimy il e ol a2 TV e dels YE ol WD) e Sl Sy
.COz e S) sl B

S e Jaas il Sae Vv r Alaud gy sel 38l T g I o Y
5SS J (DMSO [pan faaa] 70,Y0) dm sale W o g imd) JolE
WAa) il B 3 45 Slaaadll OS] S qgthall e
ofclu sad COp oSl awsl S8 To 5 Y 5 e s 4ol
DAY Jay of JLEAY) oS el el

Al Sse Vv ALl DAY 5iat Aallad) J8 Led 8 e Oficlu 20 —Y
BFGF Jsae ¢ wilaal 3 e Caide VEGF Jdadll lawy Jolae W e J9
LRGSR CTON I P S R R il 3 ke aidd)
COy & s8 ans

et el ) Gl csall Qalge a5y (8 Aol YE 2y 8
e 9 g% Ve PH] po) o oxed) Sl s sl

Qs il sl O3 (PH] el 33 e plf 200 2y =0
9 lssSe Yoo Ao sfie cpe JS) il Sae £0) desll b DA
Sy Saa Ve 0) AAY et sl Al 5 il A sl LAY (0
Gl Y Jin Allaadl LA LAads Yoo sad LOTY e 80 G (e Js
Cilay el iy Sae Vor o ggiad Al e Vo lgaas Ry Aala)
e csmaad elaaYl Blal saagy (s IS A e 0) (ol Jaslad
el (g Sl g il il

Cilbie L (1) Aol QS o my AL Gl il e [
e sl e g Agle J QoY1 danis B sade <8 My (VEGE)
Ao e byl 2o by Sl B pli ) oo Al A8 pa e
Ay sed due V1 WA 3 Aia gudll VEGF < st 2685 LS sall 02 L A0al

Lad LSl o3 cJgas Saa © —oye ) O ICsg s Ao e (B O] 2
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O 3D (Srs Alile s FGFRT S6e) S gyl Ayl Dla JLEaY) s
&) «VEGFR s
Eliceiri et al., Molecular Cell, Vol. 4, pp.915-924, December 1999).
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Vbl au )
(Y1) oo o T S Y
2-Chloro-3-iodo-quinoline (1-2)
3-(2-chloro)- elis s Cl g€ Lames = (U5 —Y) =F) (e Glee Gl 5
s o S ) (a0 Al YEY aa 0,00 YY) quinolineboronic acid
43y 5k Aol 5
of Marsais, F; Godard, A; Queguiner, G. 1. Heterocyclic Chern. 1989,26,1589-
1594)
(8 ) (ol 50> e YE, € an ©,€A) N-iodosuccinimide e -N
Aelu Yo sad DU 3 2YY xie () e Yo ) acetonitrile s i)
Slig S Jsdae o ol Y cliall aud s Gilisd) i Jelall Lada 58 55
.dichloromethane (L2l oIS Al dauie 49l sodium  bicarbonate s 513 g
DS =Y el S5 s el clile e Caial B celally & seal) 284N Jusdi
by iual (las ) pa s* 2-chloro-3-iodo-quinoline (s s oS 23 9~V
'H NMR (400 MHz, CDCl3) & 8.67 (s, 1H), 7.99 (br d, IH, J=8.4 Hz), 7.75 (br t,
IH, J=7.7 Hz), 7.72 (br d, 1H, J=7.8 Hz), 7.57 (br t, IH, J=7.6 Hz).
(£71) Jod -TH- (oSl dadln —Jia G = Jism ebi)) —©
5-(tert-butyl-dimethyl-silanyloxy)-1H-indole(1-4)
¢p—= ©,0+) 5-hydroxyindole 1-3 Y—) d);;,j S5 =0 e Jlae ulil o
tert- il dfia S5 D ol 2058 (880 ) el a0 Al )Y
Jsolaay s (808 1, Y (el ya (Aa £9,7 caa V,£Y) butyldimethylsilyl chloride
e u_xL_:} N (N 3 (u.sk& Y,0 e a5 u,_Xl.a ARARETEN V,~Y’) imidazole
S5 el Yo 52l VY die (3l e Y o) N N-dimethylformamide tule 58
Y)ddukggnﬂihkﬁduﬂj.ddbtﬁy\ﬁﬂAtxuéd)ﬂfﬁﬂcdsumlyﬁ

qxﬁﬁujﬁw\j\@g).;},eﬁmwQm”)_nqé;se:(c_ﬂf
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G el SIS e LT B Sel (B el SIS (S T E ) el 2 pee
Ul -TH- (oS5 il —da 8~ 2l)) —0 Ghnd (Clasgd
5-(tert-butyl-dimethyl-silanyloxy)-1H-indole
058 vie alial A Ol ane Cu 3 ) pa (B
'H NMR (400 MHz, CDCl5) & 8.00 (br s, IH), 7.22 (d, 1H, J=8.7 Hz), 7.17 (¢, IH,
J=2.8 Hz), 7.06 (4, IH, J=2.3 Hz), 6.76 (dd, IH, J=8.6, 2.3 Hz), 6.44 (m, IH), 1.00
(s, 9H), 0.19 (s, 6H).
—H yaes 7V ded -1H- (=Ss Bl —die S = Jisw =) —°
(o—V) Yl disw
5-(tert - Butyl-dimethyl silanyloxy)- indole-1-carboxylic acid tert-butyl ester (1-5)
-V) Js -1H- (S Qs = Jite S0 ~dssm s=b) 70 e Jslase s
oa A8 0 ) +,Y) 5-(tert-butyl-dimethyl-silanyloxy)-IH-indole(1-4) (¢
) £,£) di-tert-butyl dicarbonate lis S b 2l om0 (88 ) e
PO \) 4-dimethylaminopyridine (pu » L}yj Je G:\I: ) (GA\S.A ARIEPEN
\ + +) dichloromethane Oluall 8 2B S (380 oY el 5 e A YO
) A oy Jelal ay ds 3 S5 Aelw Y saal 27YY 2o (LA
OlSell & dichloromethane (el )i S L E) Gapesl dsee A8 a silas o
Uman =)= Jsad = (oS ol Qi —diie B JBsn gel)) —O (and (hexanes
(0=YV) Jind Jiism =l S S
5-(tert - Butyl-dimethyl silanyloxy)- indole-1-carboxylic acid tert-butyl ester (1-5)

sl e Cu3 e S
'H NMR (400 MHz, CDCl3) & 7.96 (br d, 1H, J=7.5 Hz), 7.54 (br 4, 1H, J=3.1 Hz),
6.98 (d, 11, J=2.4 Hz), 6.83 (dd, IH, J=9.0, 2.4 Hz), 645 (d, IH, J=3.7 Hz), 1.66

(s, 9H), 1.00 (s, 9H), 0.20 (s, 6H).
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- {om Sl [l (S 58) s e} —0— (JiisiS (S =h)) )
(1Y) diig s pmes &~ Y- Jsad 1H-
1-(tert-butoxycarbonyl)-5-{[tert-butyl (dimethyDsilyl] oxy} 1H-indol-2-ylboronic
acid (1-6)
Lo YooV cs V50 ), Y) il 3 sl 8an (D6 G Jslae Cind
e 3 s D) 0 Ge st Y (880 1Y s e Y01 A
VoY 0m1) Ayl A (OB S S a1 o) (oS didh
1o (A e Vo) gsous a8 (S ) (dloa on Gl TAT e
SV Gl 4 (Aady Vo sl 2°VA- wie gl il - ) Jlaall G QTVA-
by L A 580 20 (A8 Y (el o G50 e oAY A 1L,1Y) Sl Jhe
Oy (5 o Vv v) g e pusipd 25 Jlaey (iS5 (o7 Jia (S gl
AL m st e pmaall B G a5 (A e Yo ) LAY
e s o ale Jslaes Clud 2 A sl Rk Clad ) e g sslis:
—) bad Gl Sl Lindl Jiad) claall a8 pgmilall S
H- { S o [Qhs Qe SB) s =2 ll) —0 (dBseS mSshsm =)

.&LAL:\ u‘:gj ;_ﬂmf:)}\.agé(i—\) é_\:xﬁ))ﬁub.n;d;a“‘“ d}i)!

'H NMR (400 MHz, CDCly) & 7.84 (d, IH, J=8.9 Hz), 7.37 (s, 50 1H), 7.01 (d, IH,

J=2.4 Hz), 6.97 (br s, 2H), 6.88 (dd, 1H, J=9.0, 2.4 Hz), 1.73 (s, 9H), 1.00 (s,9H),

0.20 (s,6H).

Yo g =) ~Ym { S [ (e ) Ji e} —0m s 2l
(V=1) <Dl S =V = Jsad -TH- (i sS

tert-butyl -5 - {[tert- butyl (dimethyl)silyl Joxy} - 2-(2-chloro -3quinolinyl)-1H-

indole-1-carboxylate (1-7)
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—o— (S S S5 ool) 7Y e eVl g sk dadd (pad
=) Wlig s pmen i~V ol STH- {5 [ (J2e A8) dsn oL}
(1
1-(tert-butoxycarbonyl)-5-{[tert-butyl (dimethyl)silyl] oxy} 1H-ind01;2-y1boronic
acid (1-6)
2-chloro-3-iodo- (il g8 =350 =¥= 5l =Y o 2 52 e V1,0 e £,))
Cla b c(GaLAA VY coddoa s (_,’_U.a VY, e Y, c\‘—\) quinoline
oSy (AlSa Y s Ma T, E e 1,1V) potassium phosphate a sl 5l
+, 0} palladium a 52000 (triphenylphosphine (s s Jud &) tetrakis =L
(A e Y+ ) dioxane O slall (8 (L3S0 v 00 ol 50 e 1,0V E can
JEY1 DA el (on i o e & cJelinl Tl 3 el Yo 5ad 2%40 e
Gl S e Gilia o ake Jolae Glue g giadd) dndall Jiadi g .ethyl acetate
3 sac A ja ey Sy ol ) A80 20y .S )5 magnesium  sulfate o s L)
lias ;5 hexanes luSell 8 dichloromethane Oludll )58 20 LX) Lol
Jiism ebl) —0= dsm ol (chnd (CSell (2 el 558 S5 79 (S
V= sy 1H- (Gl € Y- s - T) =Y { S [ (de ()
Boiall ool el o @idise 55 p0m (A (V7)) OS5 S
'l NMR (400 MHz, CDCl3) 8 8.16 (s, 1H), 8.15 (d, 1H, J=9.0 Hz), 8.07 (d, IH,
J=8.2 Hz), 7.86 (d, 1H,J=7.8 Hz), 7.77 (br t, IH, J=8.4 Hz), 7.60 (br t, 1H, J=8.1
Hz), 7.03 (d, 1H, J=2.4 Hz), 6.92 (dd, 1H, J=9.0,2.4 Hz), 6.55 (s, IH), 1.26 (s, 9H),
1.02 (s, 9H), 0.23 (s, 6H).
V= g THe iS58 0 (LS —T= 5 —Y) =Y S el
(A=)) CBlnS g S

tert- Butyl 2-(2-chloro-3-quinolinyl)-5-hydroxy-1H-indole-1-carboxylate (1-8)
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(O (e A2) s ey =0~ Jisw (OB O dslae Ul &
(Y=1) a8 =)= Jsd -1 (disdsias§ —T= 8 =Y) =T {8
tert-butyl -5 - {[tert- butyl (dimethyl)silyl Joxy} - 2-(2-chloro -3quinolinyl)-1H-
indole-1-carboxylate (1-7)
2yt B J8 Gl (LAY ala e il £3) 2 Yo0)
£,0 (> s ol YY) < Al A Y1) triethylamine trihy drofluoride
Tola S, del Yo sl W2V mie (U e Ve ) asi sl (B (S
A Dy pate e appem gy S sl G ol puidy (el
bl S s psmielal S S e Ciiaty cgale sl By peaadl Gkl Juity
V= g TH S 0 (il S~V S Y)Y i D0
doiall ) ol e sl 352 53 e B (AT)) SDS s S
'H NMR (400 MHz, CDCl3) & 8.18 (d, 1H, J=9.0 Hz), 8.17 (s, IH), 8.07 (d, IH,
J=8.4 Hz), 7.86 (d, 1H, J=8.1 Hz), 7.77 (br t, IH, J=8.4 Hz), 7.61 (br t, IH, J=8.1
Hz), 7.03 (d, 1H, J=2.6 Hz), 6.93 (dd, IH, J=8.8, 2.6 Hz), 6.55 (s, 1H), 1.26 (s, 9H).
¥ S THe [y Y o THE (S5~ 7Y o —T) 0] Y
(3=Y) s
3-[ 5-(2-Piperidin-1-yl-ethoxy)-1H- indol-2-yl]-1H-quinolin-2-one (1-9)
S sous 0= (Uil sS Y= 5K =Y) =Y i (DB Ge bild A
(i 3Sa ) el t55a ho ) cama YAO) (A)) D€ S -V = s -1HE-
1,0 ¢ L5 e 1,0 cona YY) G 25985508 = (J8) D58 -T) )
N N o3 (e ¥ el tm le ¥ cpmn AVA) il s S (S
g eJolil) Tadd 38y ool bad B%0 v (A e 0) aalaysd dfie S0
Cainty e gale Jglan b olally 4y pumall 380 oty S SOl slall o
2 b 35 I Al o) a5ty hel S5 p it Ll it S e
Yo osad 2TV Ve die il Jslall Gy (U e Te) eldad Uass g slall e )
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Artd o Al ppp s SliprSs Uslaa b e ) (5 Jelill lada S5 Al
b jiall Gl clall sl g 5 deall ) Coba el alia
V= G —T) —o] =T et i (S e Yo X Y) s Ul 4kl

(3-1) 05 =¥~ il -TH- [ =T U -1H- (S5~

3-[ 5-(2-Piperidin-1-yl-ethoxy)-IH - indol-2-yl}-IHquinolin-2-one (1-9)
Al s Sy ol Sl D 5y B 20 S bl LS

L] 87) S e Sl JEY) DA B Lisa¥h qadie Sl 10 Gl 3 sec
'H NMR (400 MHz, CDCl3) § 12.14 (s, [H), 11.41 (s, IH), 8.50 (s, IH), 7.73 (br d,
IH, J=7.9 Hz), 7.51 (br t, IH, J=7.6 Hz), 7.41 (d, 1H, J=8.6 Hz), 7.37 (br d, 1H,
J=8.2 Hz), 7.24 (br t, 1H, J=7.7 Hz), 7.21 (br s, IH), 7.06 (brs, 1H), 6.76 (dd, 1H,
J=8.6,2.2 Hz), 4.06 (t, 2H, J=5.9 Hz), 2.67 (t, 3H, J=5.5 Hz), 2.45 (br m, 4H), 1.31
(br m, 4H), 1.39 (br m, 2H).

— P Yoy Sl dadh v a Y D VY - GlS ) e
el 8 gl N S 555 A Dlaad Gk e Jindi ) Jsas 3100
e B aa g Llad dalie L cal€ Al AR 8 dested QY1 clylle
Gl aya s b YD S Y= s Y e sl Blal ) <l 3k
35k Adaud 5 0y Si) (3 o spudisd
Miyahara, M.; Sueyoshi, S.; Kamiya, S. Chern. Pahrrn. Bull. 1985,33,5557-5561
1-bromo-3-chloropropane in benzene (i —ill —3 Gl OIS~V ag 0 ) o
s a3 a5 .Adams and Whitmore J Am. Chern. Soc. 1945,67,735 4&; ;kl G,
S sl s (MSCL BtaN) &l sgass Aaliall i oSl L jlas Aalia) D)
3 kbl QY Gl g8
s =Y~ cadsnsS STH- [ =Y = s -1H- (oS54 —de =V cpadsom —0] =¥
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3-[ 5-(2-Pyrrolidin-1-yl-ethoxy)-1H -indol-2-yl]-1H-quinolin-2-one (1-10)

'H NMR (400 MHz, (CD3),S0) & 12.14 (s, IH), 11.41 (s, IH), 8.50 (s, 1H), 7.73 (br
d, 14, J=7.7 Hz), 7.51 (br t, 1H, J=7.2 Hz), 7.41 (4, 1H, J=8.6 Hz), 7.37 (br d, H,
J=8.2 Hz), 7.24 (br t,1H, J=7.7 Hz), 7.21 (d, IH, J=1.3 Hz), 7.06 (d, IH, J=2.2 Hz),
6.76 (dd, 1H, J=8.6, 2.2 Hz), 4.07 (t, 2H, J=5.9 Hz), 2.81 (t, 3H, J=5.9 Hz), 2.55
(br m, 4H), 1.70 br m,4H).

= s sS TH- [ds Y= Jsad -1H- (S5 —d €= Clsd e —Y) —0] -

{

5

I NMR (400 MHz, (CD3),SO) & 12.15 (s, IH), 11.42 (s, 1H), 8.51 (s, IH), 7.73 (br

|

d, 1H, d, 14, J=7.9 Hz), 7.51 (br t, IH, J=7.3 Hz), 7.41 (d, IH, J=8.8 Hz), 7.37 (br d,

IH, =82 Hz), 7.24 (br t, IH, J=7.6 Hz), 7.21 (br s, IF), 7.07 (d, IH, J=1.7 Ha),

6.76 (dd, 1H, J=8.7, 1.8 Hz), 4.09 (t, 2H, J=5.8 Hz), 3.59 (br t, 4H, J=4.5 Hz), 2.71

(t, 3H, J=5.7 Hz), 2.50 (br m, 4H).

H- [de = Y= Jsal 1TH- (mSsesn — e =Y 0ad Qi (G -F) —0] =Y
(VYY) 0s Y= odssS

YA

Yo



'H NMR (400 MHz, (CD3),S0) 8 12.15 (s, 1H), 11.41 (s, 25 IH), 8.50 (s, 1H), 7.73

(br d, 1H, J=7.9 Hz), 7.51 (br t, IH, J=8.2 Hz), 7.41 (d, IH, J=8.8 Hz), 7.37 (br d,

IH, J=8.2 Hz), 7.24 (br t, IH, J=7.9 Hz), 7.20 (d, IH, J=1.1 Hz), 7.03 (d, 1H, J=2.0

Hz), 6.76 (4d, 1H, J=8.8, 2.4 Hz), 3.95 (dd, IH, ]=9.3, 4.4 Hz), 3.77 (dd, IH

=92.62 Hz), 231 (m, 1H), 2.15 (s, 6H), 2.10 (m, 2H), 1.01 (d, 3H, J=6.0 Hz).

— s -TH- [0~ Y= Jsad -1H- (oeSsis —dy 7V e ) o] Y
(Yr=Y) os Y

3-[ 5-(3-piperidin-1-yl-propoxy)-1H -indol-2-yl]-1H -guinolin-2-one (1-13)

'H NMR (400 MHz, (CD3),S0) 8 12.15 (s, 1H), 11.41 (s, H), 8.50 (s, H), 7.73 (br
d, 1H, J=8.0 Hz), 7.51 (br t, 1H, J=7.2 Hz), 7.41 (d, IH, J=8.8 Hz), 7.37 (br d, 1H,
=82 Hz), 7.24 (br t, IH, I=7.7 Hz), 721 (br s, 1H), 7.04 (d, 1H, J=2.1 Hz), 6.76
(dd, 14, J=8.7, 2.3 Hz), 3.99 (t, 2H, J=6.4 Hz), 2.41 (t, 2, J=7.1 Hz), 2.34 (br m,

4H), 1.87 pentet, 2H, J=7.2 Hz), 1.50 (br m, 4H), 1.39 (m, 2H).
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(G2 = Y= U -TH- {mS 2 ~odd — (U] = (Ssia —Y) =] Y} 0) =¥

(VE=1) 05 —Y— s S -1H-

I NMR (400 MHz, (CD3);S0) & 12.15 (s, 1H), 11.41 (s, 1 H), 8.50 (s, 1H), 7.73

(br d, 1H, J=7.7 Hz), 7.51 (br t, 1H, J=7.1 Hz), 7.40 (d, IH, J=8.8 Hz), 7.37 (brd,

[H, 1=8.2 Hz), 7.37 (br d, 2H, J=9.0 Hz), 7.32 (br t, 2H, J=7.9 Hz), 7.24 (br t,1H,
J=7.911z), 7.24 (br t, 1H, .J=7.9 Hz.), 7.20 (d, 1H, J=2.0 Hz), 7.02 (d, IH, J=2.2

Hz), 6.73 (dd, IH, J=8.6, 2.2 Hz), 4.05 (t, 2H, 1=6.0 Hz), 3.75 (s, 2H), 3.46 (t, 2H, )
1=6.0 Hz), 3.23 (s, 3H), 2.89 (t, 2H, J=6.2 Hz), 2.74 (t, 2H, J=6.2 Hz).

O3 =Y s oS -TH- [ =Y~ Jsall -1H- (S5 —ond Jf S8 -Y) —o] =Y

(15-)

i

' NMR (400 MHz, (CD;),80) 8 12.15 (s, IH), 11.41 (s, IH), 8.51 (5, 1H), 7.73 (br o

d. IH, J=7.9Hz), 7.51 (br t, IH, =7.9 Hz), 7.41 (d, 1H, J=8.8 Hz), 7.37 (br d, IH,

J=8.1 Hz), 7.24 (br t, 1H, I=7.3 Hz), 721 (br s, IH), 7.05 (d, IH, J=2.2 Hz), 6.75

VIAN



— YA -
(dd, 1H, J=8.8, 2.4 Hz), 4.02 (t, 2H, J=6.4 Hz), 2.79 (t, 2H, J=6.2 Hz), 2.57 (q, 4H,
J=7.1 Hz), 0.99 (t, 6H, J=7.1 Hz).
ol s s TH- [ Y= sl -TH- [ a5 (e —diie = di) —¥] -0} =3

(\W_\) BE) -Y-

' NMR (400 MHz, (CD3),S0) & 12.14 (s, 1H), 11.42 (s, 1H), 8.50 (s, 1H), 7.73

(brd, 1 1, J7.7 Hz), 7.51 (br t, 1H, J=7.3 Hz), 7.41 (d, 1H, J=8.8 Hz), 7.37 (br d,

1H, J=8.2 Mz), 7.32 (br m, SH), 7.24 (br t, 1H, J=7.5 Hz), 7.22 (br s, HI), 7.04 (d, )+

1H, J=17 Hz), 6.73 (dd, 1 H, J=8.6, 2.2 Hz), 4.03 (br m, 2H), 3.50 (br s, 2H), 2.70

(br m, 2H), 2.16 (br s, 311), 1.94 (br m, 2H).

ds =0 Jaad TH- (== s sS —om 6 = sl —Y) -Y) )
(V=1 Qs S =6 o —{d8) = [ S

1-{2-[2-(2-0x0-1,2-dihydro-quinolin-3-yl)-IH-indol5 -yloxy]-ethyl}-piperidine-4- ‘o
carbonitrile (1-17) >
)

YAAN



'H NMR (400 MHz, (CD5),S0) & 12.14 (s, IH), 11.41 (s, IH), 8.50 (s, IH), 7.73 (br
d, 14, J=7.5 Hz), 7.51 (br t, IH, J=7.8 Hz), 7.41 (4, IH, J=8.6 Hz), 7.37 (br d, IH,
J=7.9 Hz), 7.24 (br t, IH, J=7.1 Hz), 7.21 (d, IH, J=1.3 Hz), 7.06 (d, IH, J=2.2 Hz),
6.76 (dd, IH, J=8.6, 24 Hz), 4.07 (t, 2H, J=5.7 Hz), 2.86 (m, 1H), 2.72 (t, 2H, J=5.7
Hz), 2.67 (m, 2H), 2.41 (m, 2H), 1.87 (m, 2H), 1.72 (m, 2H).
[0 Y= s -TH- [eSsas e —( ) = ellom — Jfe —€) Y] —0) Y
(\/\—-\) O~ Y~ OdsuesS 1H-
3-{5-[3-(4-methy1-piperazin-1-y1)-propoxy]-IHindol-2-y1}-1H-quinolin-2-one

(1-18)

' NMR (400 MHz, (CD3);S0) & 12.15 (s, IH), 11.41 (s, 1H), 8.49 (s, IH), 7.72

(br. d, IH, J=7.9 Hz), 7.51 (br t, IH, J=7.7 Hz), 7.40 (d, IH, J=8.8 Hz), 7.37 (br 4,

IH, J=8.2 Hz), 7.24 (br t, IH, J=7.5 Hz), 7.20 (br s, 1), 7.03 (br s, 1H), 6.75 (dd,

1H, J=8.8,1.8 Hz), 3.99 (t, 2H, J=6.4 Hz), 2.44 (t, 3H, J=7.1 Hz), 2.36 (br m, 8H),

2.15 (s, 3H), 1.87 (m, 2H0).

~ s S STH- [ Y= Jsi -1H- (oSs9 0 —di —E7 Glsboee —T) —0] =¥
| (Va-Y) o5 Y

YIAN
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3-[5-(3- morpholin-4-y1- propoxy )-1H - indo1- 2-y1]1H-quinolin-2-one (1-19)

N &
11

'H NMR (400 MHz, (CD3),S0) & 12.14 (s, 1H), 11.41 (s, 1H), 8.50 (s, [H), 7.73 (br
d, IH, J=7.1 Hz), 7.51 (br t, 1H, J=7.6 Hz), 7.41 (d, IH, J=8.8 Hz), 7.37 (br d, IH,
J=8.2 Hz), 7.24 (br t, 1H, J=7.7 Hz), 7.21 (d, IH, J=1.5 Hz), 7.04 (d, IH, =22 Hz), °©
6.76 (dd, 1H, J=8.6,2.2 Hz), 4.01 (1, 2H, J=6.4 Hz), 3.58 (1, 4H, J=4.6 Hz), 2.45 (t,

2H, J=7.1 Hz), 2.38 (br m, 4H), 1.89 (pentet, 2H, J=7.0 Hz).

ARNSPNEN
;/j
CCC ‘
A
Y
R ) )
Sl
e 3-(5-{2-[bis(2-methoxyethyl) amino] Yao—)
ot \_\ ethoxy}-IH-indol- 2-y1)- 2 (1H)-
B quinolinone
/—Me
_/“S 3-(5-{2-[ethyl(2-methoxyethyl) amino] Y1)
vt ethoxy}-1H-indol- 2yl)- 2(1H)-quinolinone




e 3-(5-{2-[(2methoxyethyl)(methyl)amino} Yvy-»
/N ethoxy} 1H -indo 1- 2- y1)- 2(1H)-
o quinolinone
«'*—/‘NP 3-(5-{2-[(25)-2 YY1
- (methoxymethyl)pyrrolindinyl]ethoxy}-
1H-indol- 2- y1)- 2( 1H)-quinolinone
‘,_./_;\Q 3-(5-{2-[(2R)-2- Yeé-)
\w (methoxymethyl)pyrrolidinyljethoxy}-1H-
indol- 2- y1)- 2( 1H)-quinolinone
e 3-{5-[( 4-methoxy-2-pyridinyl)methoxy]- Yo—)
“'/’—<\" 1H - indo1- 2- y1}- 2(1H)-quinolinone
\ —/—f‘\:‘\ 3-( 5-{ 2-[benzyl(butyl)amino]ethoxy}- Y-y
. IH-indol- 2- y1)- 2(1H)-quinolinone
S 3-(5-{3-[benzyl(2 YV=7
ﬂ\"/—\"“\w methoxyethyl)amino]propoxy}-1H-indol2-
y 1)- 2(1H)- quinolinone
./"d 3.{ 5-[ (4-ethoxy- 2-pyridinyDmethoxy]- | YA
¢ ) 1H - indo 1- 2- y1}- 2(1 H)-quinolinone
3-{ -[2-(3-methoxy-1- Ya-y
n-—-/— \&N pyrrolidinyl)ethoxy]-1H-indol-2-yl1} 2(1H)-
quinolinone
3-{5-[2-(4-methoxy-1 ¥

piperidinyl)ethoxy]- IH-indol- 2-y1}2(1H)-

quinolinone




_/\\‘_

Iy 3-{5-[2-(1-azepanyl)ethoxy ]-IH-indol- 2- -
—~ N yl}- 2(1H)-quinolinone
3-(methoxymethyl)-1-(2-{[2-(2-0x0-1,2- YY)
N/ 2 : o :
{,_._/FR;\“‘ dihydro-3-quinolinyl)-1H-indol-5-
CRA0: e yl]oxy}ethyl)piperidinium trifluoroacetate
o 3- (5-{2-[(2- methoxyethy1)(2- Yvy-)
Ny phenylethyl)amino]ethoxy} -IH-indol- 2-
(')I \""““\
Uivie y1)- 2(1H)-quinolinone
o Y 3-(5-{[(3R)-1-benzylpiperidinyljoxy}-1H- |  T£=)
,> indol- 2- y 1)- 2(1H)- quinolinone
O 3-(5-{[(2S)-1- Yo-}
L'/ <‘”’ benzylpyrrolindinyljmethoxy }-1H-indol-
P 2y1)- 2(1H)-quinolinone
A O 3-{ 5-[(2S)-pyrrolidinylmethoxy ]-1H- Y-
<,,,, indol- 2- y1}- 2(1H)-quinolinone
OMe 3-( 5-methoxy-1H-indol-2-y1)-2(1H)- Yv-1
quinolinone
OCH,CH,OMe 3-[ 5-(2-methoxyethoxy )-IH-indol- 2-y1}- YA
2(1H)-quinolinone
HQ 3-[5-(2,3-dihydroxypropoxy)-IH- indol-2- va-)
(}‘*““/ L

y1]- 2(1H)-quinolinone




3-(5-{[(25)-1- €
c;/ g/:j (methylsulfonyl)pyrrolidinyl]methoxy}-
. 1H - indo 1- 2- yl)- 2( 1 H)-quinolinone
3-(5-{2- ](2- AR
"\ methoxyethyl)(methyl)nitroryl]ethoxy}-
] 1H - indo1- 2- y1)- 2(1 H)-quinolinone
3-{ 5-[2-( 4-methyl-3-0x0-1- eY-)
. e O e piperazinyl)ethoxy]-IH-indol-2-y1} 2(1H)-
¢ quinolinone
N 3-{ 5-[2-(2-ox0-1-pyrrolidinyl)ethoxy] 1H A
BM/—U - indol- 2- y1}- 2(1H)-quinolinone
i : : -
_/——\#j_{“ 3-{5-[2-(4-acetyl-1-piperazinyl)ethoxy]- £e-)
1H - indo1- 2- y1}- 2(1 H)-quinolinone
. /—‘_&QNH 3-{5-[2-(1-piperazinyl)ethoxy ]-IH-indol- go—)
2- y1}- 2(1H)-quinolinone
1 3-(5-{2-[4-(methylsulfonyl)-1- £y
o/ TN/ T | piperazinyljethoxy}-1H-indol- 2-y1)2(1H)-
quinolinone
— 3-{5-[2-(4-glycoloyl-1- A
N y piperazinyl)ethoxy]-1H-indol-2-y1}2(1H)-
quinolinone
SN_Y 2-0x0-2-[4-(2-{[2-(2-0x0-1,2-dihydro-3- £ A=)

quinolinyl)-lH-indol-5-yl]oxy}ethyl)-1-

piperazinyl]ethyl acetate




/j 3-{5-[2-(2-0x0-1 ,3-0xazolidin-3- ¢4-)
,*fm}/“ yD)ethoxy J-IH-indol-2-y1}- 2(1H)-
) quinolinone
“}_\ 3-{ 5-[2-hydroxy-3-(1- 04—
) O pyrrolidinyl)propoxy }-IH-indol- 2-yl}-
2(1H)-quinolinone
:"}_\ 3-{5-[2-hydroxy-3-( 4- o\—)
! O morpholinyl)propoxy ]-IH-indol-2-yl1}-
' 2(1H)-quinolinone
OCH,CO,H {[2-(2-0x0-1,2-dihydro-3-quinolinyl)-1H- eY-)
indol-5-yl]oxy}acetic acid
OCH,CN {[2-(2-0x0-1,2-dihydro-3-quinolinyl)-1H- oy-)
indol-5-ylJoxy} acetonitrile
OH 3-(5- hydroxy-1H-indol-2-y1)- 2(1H)- of—)
quinolinone
H 3- (IH - indo1- 2- y1)- 2(1H)-quinolinone co-)
Y hlis

" \O 1oy, W LT




—‘/\O—‘

) !,_\)/

A

b

7

H

s

CHO

/ T
N fRdl
S

A

AQ
| :
B
N (8

H

—¥= (Je 7 Jsad 1H- {onS 5 [l (U8 (nSe —Y)=Y] =T} —0) Y
(V=Y) odsusS —(1H)

3-(5-{2- ](2-methoxyethyl)amino]ethoxyl}-IH-indol2-y1)-2(IH)-quinolinone (2-1)

S e (5 e Y00) Jslae (Y (e Afr) 08 [pmBl T Cipul

“Y (e =Y D5 -1H- {85 [ond) (J (S S0 =) = da3i] =Y} o)

sy S (1H)

3-(5-{2-[Benzyl-(2-methoxyethyl)-amino]-ethoxy} —1H- indol-2-y1)-2(1H)-

quinolinone

—ta Vo) Y A A (Alon o e VA e Ats) ((YV=Y) Sl

Sliad Jaf Ael YA sl sl n ol o gl Tdal 8 (A



syee Sl Ay gl S S 5 U i Gila s et S5 el
~Y} o) =¥ el J8Y s /NH3-EtOH /Yo Ja J5Y) <o, 4l L
(V=7) odsisS (TH) Y= (e =Y= Joad -1H- {onS 58 [0 (U] (onS 50 = Y))]
3-(5-{2- [(2-methoxyethyl)amino]ethoxyl}-IH-indol2-y1)-2(1H)-quinolinone (2-1)
el Glia sy gea b
'H NMR (300 MHz, CDC13) § 11.05 (s, 1H), 9.65 (br s, 1H), 8.32 (s, IH), 7.67 (d,
IH, J=8 Hz), 7.51 (t, IH, J=8 Hz), 7.34 (d, IH, J=8 Hz), 7.29 (¢, IH, J=8 Hz), 7.24
(d, IH, J=8 Hz), 7.09 (s, 1H), 6.96 (s, IH), 6.90 (dd, 1H, J=8, 2 Hz), 4.15 (t, 2H, J=5
Hz), 3.55 (t, 2H, J=5 Hz), 3.38 (s, 3H), 3.07 (t, 2H, J=5 Hz), 2.91 (t, 2H, J=5 Hz).
(o [0fie (e =0~ (Sshe —Y)] (S8 (S 5e —T} —Y) —0] =¥
(Y-Y) odsusS —(1H) Y= [do =¥~ s -1H- (oS54
3-[5 -(2-{ (2- methoxyethy1)[ (2-methoxy - 5- pyridiny1) methyl] amino} ethoxy)
-1H -indol-2-y1]-2(1H)quinolinone (2-2)

A S5 Lol (8 aSia —Y)=Y] =Y} =0) =Y G Jislae ulin o5
(V=) odlsusS —(1H) Y= (L =Y~ Jsv) 1H-
3-(5-{2- [(2-methoxyethyl)amino]ethoxyl}-IH-indo12—y1)—2(1H)—quinolinone (2-1)
waall S S =0 (pasaysm (e Y (s soa e v E e Vo)
VIA) asdsmad 2508 55 oS siand s (a0 Gle A e VY 00)
VA saa) Al ookl s (3l Le YO) DCE (8 (ol 1502 (o A e
g s S Jslaes JEY) DA Ol ) puiy cdelil) Ll 5 el
i el LS e i ale g dypaell o) Cilud Aasls
Coiny ) B el s sl Baelasy Y1 OB 8l Gl Sy
(Bisas i 0= oS g0 ~V)] (U (g fn —Y} =Y) —0] 1 (e ol sl
(Y=Y) s s —(1ED) Y= [y =Y~ ) -TH- (ouS 2 {0 [

yo



3-[5 -(2-{ (2- methoxyethy1)[ (2-methoxy - 5- pyridiny1l) methyl] amino} ethoxy)
-IH -indol-2-y1]-2(IH)quinolinone (2-2)

el la s ) pa
'H NMR (300 MHz, CDC13) § 11.05 (s, 1H), 9.60 (s, IH), 8.53 (s, 2H), 8.33 (s,
1H), 7.68 (d, 1H, J=8 Hz), 7.52 (t, 1H, J=8 Hz), 7.34 (d, 1H, J=8 Hz), 7.27 (t, IH,
J=8 Hz), 7.22 (d, IH, J=8 Hz), 7.05 (s, IH), 6.96 (s, IH), 6 J=8,2 Hz), 4.13 (t, 2H,
J=6 Hz), 4.01 (s, 3H), 3.80 (s, 2H), 3.53 (t, 2H, 3.34 (s, 3H), 3.01 (t, 2H, J=6 Hz),
2.84 (t, 2H, J=6 Hz).
A ) eOha L Y pia 8 VYT i Yo S el et 2
LS 657 5 PTG OS nall NMR i (oS el 2 pen ) <V S35 50
'H NMR (400 MHz, CDC13) & 11.05 (s, IH), 9.65 (s, 1H), 8.54 (dd, IH, J=4,1 Hz),
8.33 (s, IH), 7.68 (4, IH, J=7 Hz), 7.52 (t, IH, J=8 Hz), 7.33 (m, 3 H), 7.28 (t,1H,
J=7 Hz), 7.24 (4, 1H, J=8 Hz), 7.03 (d, 1H, J=2 Hz), 6.96 (d, IH, J=2 Hz), 6.85 (dd,
IH, J=8, 2 Hz), 4.13 (1, 2H, J=6 Hz), 3.85 (s, 2H), 3.53 (t, 2H, J=6 Hz), 3.33 (s,
3H), 3.03 (t, 2H, J=6 Hz), 2.86 (t, 2H, J=6 Hz). 2-4, '"H NMR (400 MHz, CDC15)
8 11.05 (s,1H), 9.40 (br s, 1H), 8.53 (d, 1H, J=5 Hz), 8.32 (s, 1H), 7.68 (d, 1H, J=8
Hz), 7.64 (t, 1H, J=7 Hz), 7.56 (d, 1H, J=8 Hz), 7.51 (t, IH, J=8 Hz), 7.34-7.21 (m,
3H), 7.14 (t, IH, J=7 Hz), 7.05 (s, 1H), 6.95 (s,1H), 6.85 (d, IH, J=8 Hz), 4.14 (1,
2H, J=6 Hz), 3.99 (s, 2H), 3.55 (t, 2H, J=6 Hz), 3.33 (s, 3H), 3.09 (t, 2H, J=6 Hz),
2.93 (t, 2H, J=6 Hz).
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sy &)
S
/_/‘“‘ 3-(5 -{ 2-[ (2- methoxyethy 1) (4- pyridin Y=Y
'-/: 3 ylmethyl)amino] ethoxy}-1H-indol- 2-yl)-
& 2(1H)-quinolinone
™ 3-(5 -{2-[ (2- methoxyethy 1) (2- pyridin £-Y
o— _: ylmethyl)amino] ethoxy}-IH-indol- 2-yl)-
&M;f 2(IH)-quinolinone
/_fj " 3-[5-(2-{(2-methoxyethyl)[(6-methyl- 2- o-Y
- d pyridinyl)methyljamino}ethoxy)-1H-indo
e 1- 2- y1]- 2(1H)-quinolinone
A~ 3.[ 5-(2-{ (2-methoxyethyD)[ (1-oxido-4- | =Y
(‘(.} pyridinyl)methyl] amino }ethoxy)-1Hindo
¢ 1- 2- y1]- 2( 1 H)-quinolinone
/___f " 3-(5 -{ 2-[ (2- methoxyethy 1) (1,3 thiazo v-Y
“Q 1- 2ylmethyl)amino} ethoxy}-1H-indol-2-
g/ y1)2 (1H)-quinolinone
f_/‘N 3-(5 -{ 2-[ (1H - imidazo 1- 2- ylmeth yl) A=Y
VAR (2methoxyethyl)amino] ethoxy}-IH-indol-
@" 2y1)- 2(1H)-quinolinone
A 2 3-[ 5-(2-{ (2-methoxyethyl)[ (6-methoxy- =Y

3pyridinyl)methyl]amino }ethoxy)-1Hindo

1- 2- y1]- 2( 1 H)-quinolinone




~ 3-[ 5-(2-{ (2-methoxyethyl)[ (2-methyl-5- | )+=Y
o
pyrimidinyl)methyl]amino }ethoxy )-1H-
“.}‘ ) indo 1- 2- y1]- 2( 1 H)-quinolinone
/_./mk 3-(5 -{ 2-[ (2- methoxyethy 1) (3- pyridin VY=Y
”"‘/_:i ylmethyl)amino }ethoxy-1H-indol- 2-yl)-
&\, 2(1H)-quinolinone
~ 3-(5 -{ 2-[ (2- methoxyethy 1) (5 - VY -Y
‘J—i% pyrimidin ylmethyl)amino] ethoxy }-1H-
N\ indol- 2-y1)2(IH)-quinolinone
; ¥ kil el
(£ 184 (;i{
» Nald. ) BH;
[_H/zm T (\_H/.mt -
Fa i 4 i
/
!

1 R
R it

)
%“$
&,m[s
N
7
EIeY

dhlie S )S men —V= uS e — - [dis S (S5l i)l —V- (4R <28)
(YY) condsom

(13Sa ¥ (ol x 15 0n (o TYT s 087) pgngeall b by

—Y- oSaome —E [dne S (S dayn)] =)= (4R 2S) Go Jsbae () Ain

o (8 ) (Ioa ts0n Gle VY ea Y OTT) Gl on il S Gaes
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Asd Y smc_w\usj\g__gss(:jc(f)émm()ﬂgmn)Q\Jﬁéw;p@\)
580 o (A Y a0 L YT Al e YD V) Claal aa g il
Sl S Jetaa deldl lada caad 5 Aela Yo badl iy 2°YY s Jalsll
AL a a3 s (U e Ve X T) JAY1 Dy Gy s Rasdia e
) DAy alitg s Y OpH Guagowe o (s ke ) HCL Jslae 350
g_s_ia,.ﬂj.s):}eﬁa}@l\ Q&%@M\M\a&@g.(ﬂ&\u)
s S5 € Gman “V S e £ [ S (mSd i3] V- (4R 2S)
(Y=7) oo
'H NMR (400 MHz, CDC13) major rotamer: & 7.40-7.25 (br m, SH), 5.20 (s, 2H),
4.52 (t, 1H, J=7.4 Hz), 4.00 (m, 1H), 3.67 (dd, 1H, J=11.4, 2.8 Hz), 3.57 (dd, 1H,
J=11.4, 4.6 Hz), 3.32 (s, 3H), 2.34 (m, 2H).
DS 50 S Gaadsom TV (S sie —E (e (S5 ue) —Y (4R 2S) i
(=)
Benzyl (28,4R)-2-(hydroxymethyl)-4-methoxy-1- pyrrolidinecarboxylate (3-3)
oF (s N5 V) THF 3 Josdsons o ~Oos e (o dsbae il
Je3] =)= (4R 25) G Jslan ) (3050 Y0 gl L0 e o (5 e
EXT Y=T) e Sk iy n pmes Y= uS e~ [ S (S
s () e Yoo ) Closdsone adl B (S ) el o e e)
sl dlea) Jyg basl g delu sad iy YV s ol adal) 38 5.0 s
Txsdie pppisee i S Jslae e ) ) Iala (G Tl e 2oLl Ay 513
4 pnnll Zaglll ity (A e T 0) A1 DA (0 o Y0 pade Ol
Syt S ol ) A Sy ol aay Sy el S S e
i b (UBY) DA 1Y or i 500 Aol S glse LY e ) el
(FF) e S g~V o sie —E (e (oS5 3) —T- (4R 25)

sl e CuhE s

Vo
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'H NMR (400 MHz, CDC13) major rotamer: 8 7.37-7.25 (br m, SH), 5.18 (d, 1H,
J=12.4 Hz), 5.13 (d, IH, J=12.2 Hz), 4.51 (dd, 1H, J=8.3,2.2 Hz), 3.86 (m, 1H),
3.78 (dd, IH, J=11.7, 2.2 Hz), 3.72 (br 4, IH, J=11.7 Hz), 3.61 (ddd, 1H, J=9.8, 7.4,
60 2.2 Hz), 3.44 (dd, IH, J=12.2, 4.4 Hz), 3.30 (s, 3H), 2.18 (m, 1H), 1.64 (m, 1H).
ceadsm =)= (e (S o (Qsile SR}~V (mS e — £ (4R 2S) disw
(£-7) s i S
Benzyl (2S,4R)-4-methoxy-2-{[ (methy lsulfonyl) oxy] methyl}-l-
pyrrolidinecarboxylate (3-4)
S (3 1Y e 1 0m e T YT el +1V0) il e 35508 iy
Y S o (e e So) Y= (4R 25) Uiy Ui 0n sl
E iy (1S ) el 15 0n e VA (a0 (TY) LS5 S ol
Ol 55l (81,0 e da t0a e VAT (e 1 YRE) cnaYl Ui
el usaad o diyg 2OYY s il Jadal) 38N T a0 hea Yo (A e Y)
e oIS s Ranie gt 3o i S slaa (e o) Iada o 5y ol g
S py assall Glile ye saalall A sl il Caiatg (A e €0 XY
i ot R 3 a 7Y v ) el 3see B s sile g5 sl ) &S
]} Y= g e ~£— (4R €25) i3 Ui (and () D8 0n 11
(£-F) Dln 52 S Condy e =)= {Uie [l (sl
Benzyl (25,4R)-4-methoxy-2-{[ (methy Isulfonyl) oxy] methyl}-1-

pyrrolidinecarboxylate (3-4)

s il Cuys e
'H NMR (400 MHz, CDC13) major rotamer: § 7.37-7.25 (br m, 5H), 5.17 (d, 1H,
J=11.8 Hz), 5.10 (d, I, J=11.8 Hz), 4.65 (dd, IH, J=8.3, 3.8 Hz), 4.24 (br m, 2H),
3.95 (m, IH), 3.68 (br d, IH, J=12.0 Hz), 3.45 (dd, IH, J=12.0, 4.4 Hz), 3.30 (s,

3H), 2.88 (s, 3H), 2.39 (m, 1H), 2.12 (m, 1H).
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oS ga — 6= [isn S (oS3l A3yl Y (4R 28) mo Ot 2l
V= s 1H- (Gl = IS - Y) =Y (e Ssie (sl o
(5-T) 5 8
tert- Butyl 5-( {(28,4R)-1-[(benzyloxy)carbonyl]4-methoxy1 pyrrolidiny1]
methoxy)- 2-(2-chloro- 3 quinolinyl)-lH-indole-1-carboxylate (3-5)
G} —Y= mSa — €= (4R (2S) db didh O Rls Ol
(£-F) Dl e S cpadsom =)~ {dde [l (il
Benzyl (2S,4R)-4-methoxy-2-{[(methy Isulfonyl) oxy] methyl}-1-
pyrrolidinecarboxylate (3-4)
a1 came £YY) @Y (LS Y a0 e V)Y cpae TAY
VY el o e 1YY o EYY) g andl Clsa S (1A% Y (al >
el G Jelall lads sty dilela Y aal 27V 2ie (A e ) DMF @(GA&
il e pasial) Ay gmall clidall (aiaty (A Gla 00 X A ETRUEPEN
S 7Y+ v) Giasas) 2gae Al e s pSs comd Il A5 5 - 38 i o s
(4R 25) =0 Jiism el oSoe o (Sl (B OBY) D L Fa g%
S Y)Y (o e [l (oS sine = [ S (Sl i3] Y
(oY) DauSs S V= dsy) -1H- (ded s S -7~
H NMR (400 MHz, CDC15) major rotamer: 8 8.17 (m, 2H), 8.08 (d, 1H, J=8.5
Hz), 7.87 (br d, 1H, J=8.6 Hz), 7.78 (t, 1H, J=8.4 Hz) 7.61 (t, IH, J=8.4 Hz), 7.38-
7.22 (br m, 5H), 7.10 (br s, 1H), 6.94 (br m, 1H), 6.56 (s, 1H), 5.17 (br s, 2H), 4.35
(br m, 2H), 4.16 (br m, 2H), 3.60 (br m, 2H), 3.34 (s,3H), 2.88 (s, 3H), 2.32 (m,
1H), 2.23 (m, 1H).
oS fia 8= (4R 28]} o= (LilpusS —V= LS 7Y) 7Y s <=
(1=F) Dl g2 S~V I TH- {uS e [diod s
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tert- Butyl 2-(2-chloro-3-quinolinyl)-5- }[(2S,4R)4 ethoxypyrrolidinyl}
methoxy}-1H-indole-1- carboxylate (3-6)
'H NMR (300 MHz, CD;0D) & 8.41 (s, IH), 8.23 (d, IH, J=9.3 Hz), 8.02 (br t, 2H,
J=7.1 Hz), 7.86 (br t, 1H, J=7.9 Hz), 7.70 (br t, IH, J=8.1 Hz), 7.25 (d, IH, J=2.4
Hz), 7.09 (dd, 1H, J=9.0, 2.7),6.73 (s, 1H), 4.45 (m, 1H), 4.23 (br m, 3H), 3.51 (br
d, 1H, J=12.7 Hz), 3.41 (dd, 1H, J=12.7, 3.4 Hz), 3.40 (s, 3H), 2.47 (m, 1H), 2.06
(m, 1H).
(S =Y O -TH- { oS e [l s oo oaS e = €= (4R 628) —Y]} —0) =¥
(V=7) osidsis o€ ~(1H) ~Y-
3-(5 -{[(2S,4R)-4- methoxypyrrolidinyl] methoxy IH -indol-2-y])-2(1H)-
quinolinone (3-7)
2S)]} —o— (Ul susS —¥= s =Y) =Y dosn olhy (2l Ue dolae (i
(1) DS 5 € V= sy -TH- { oS S [Jsiad g (oS8 — £ (4R
tert- Butyl 2-(2-chloro-3-quinolinyl)-5- }[(2S,4R)4 ethoxypyrrolidinyl]
methoxy}-1H-indole-1- carboxylate (3-6)
clall 5 cllall mes eV iA Jada 8 ((doa to0n e i v OV e AY 1=Y)
a__u\)lﬁft_ﬁﬂeﬁj‘)'sﬁjdcumhgsaﬁﬁ.&cMN,o aal 274 _:_Lc()_\JGLQO)
(TFA 7+,) 05 dnis CHCN [Hy0 ele) skl = onSe Jill ) s gile 550
— O] TH- { oS s [l oz on 00 €= (4R 28) Y]} =0) =¥ Land
(Y=F) Gsidsias§ —(1H) =¥~ (=Y
3-(5 -{[(2S,4R)-4- methoxypyrrolidinyl] methoxy IH -indol-2-y1)-2(1H)-
quinolinone (3-7)
el Gt jgea b
'H NMR (300 MHz, CD;0D) & 8.45 (s, 1H), 7.75 (d, IH, J=7.8 Hz), 7.53 (br t, 1H,

1=7.8 Hz), 7.38 (d, 1H, J=8.9 Hz), 7.38 (d, 1H, J=8.1 Hz), 7.29 (br t, IH, J=7.3 Hz),
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7.19 (s, 1H), 7.17 (d, 1H, J=2.4 Hz), 6.89 (dd, IH, J=8.8, 2.4 Hz), 4.39 (dd, IH,
1=10.2,2.8 Hz), 4.25 (m, 1H), 4.20 (m, 1H), 4.14 (m, [H), 3.49 (dd, 1H, J=13.9,6.9
Hz), 3.41 (dd, 1H, J=12.6, 3.6 Hz), 3.39 (s, 3H), 2.45 (br dd, 1H, J=13.9,6.5 Hz),
2.05 (m, 1H).
N S 5ol Tl Jaaadly Janly ¥ s (3 YT G AT LSl et
SV (4R 2S) Aaiad a3 ) OmY e )V YF ARG Al Lol 48 pa sl
§ g b S S aen oo T (S~ [ S (=S sk 9]
o8 Ol 30 S 3 TBSC Hadin] o VAT (S YW-r AR A sale
S V=T 5 YT ARSULY ladaddl ) (B e el el J V15 skl
) s e S S O paes —E (dBsS S D) 7Y Pl
e A S LS S O e T (JBsS (oS5 =)
ok LS A=Y 5 AT e S sl eblial) (5553 ool cak Sy ean gl
3-8, 'H NMR (400 MHz, CDCl3) 8 11.1 (s, 1H), 9.27 (brs, 1H), 8.62 (s, 2H), 8.32
(s, IH), 7.68 (d, IH, J=8 Hz), 7.51 (t, IH, J=8 Hz), 7.34 (d, IH, J=8 Hz), 7.29 (¢, IH,
=7 Hz), 7.19 (d, 1H, J=8 Hz), 7.07 (d, IH, =2 Hz), 6.96 (br s, IH), 6.87 (dd, 1H,
1=8, 2 Hz), 425 (d, 1, J=14 Hz), 4.05 (m, 2H), 3.94 (m, IH), 3.58 (4, IH, J=14
Hz), 3.36-3.22 (m, 2H), 3.30 (s, 3H), 2.71 (s, 3H), 2.38 (m, IH), 2.12 (m, 1), 1.96
(m, TH). 3-9, 'H NMR (400 MHz, DMSO-d) § 12.2 (s, IH), 11.4 (s, IH), 8.51 (s,
IH), 8.13 (d, 2H, J=7 Hz), 7.72 (d, 1H, J=7 Hz), 7.51 (t, 1], ]=8 Hz), 7.42-7.32 (m,
4 H), 7.24 (t, 1H, =8 Hz), 7.20 (s, IH), 7.05 (s, IH), 6.74 (dd, IH, J=8,2 Hz), 4.13
(d, 1H, J=14 Hz), 4.04 (m, IH), 3.91 (m, 2H), 3.54 (d, IH, J=14 Hz), 3.20 (s, 3H),
3.20-3.13 (2H), 2.31 (m, 1H), 2.01 (m, 1H), 1.86 (m, 1H).
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__QO_

R =4 P20
S
" 3-[5-({(25,4R)-4-methoxy-1-[(2-methyl-5 | A=Y
4 -pyrimidinyl)methyl]pyrrolidinyl
Q\ {methoxy)-1H-indol-2-y1]-2(1H)-
quinolinone
e 3.(5-({(28,4R)-4-methoxy-1-[(1-oxido-4- | -V
Q/\/*‘l’ pyridinyl)methyl ]pyrrolidinyl} methoxy)-
0—)—‘ 1 H - indol- 2- y1]-2(1H)-quinolinone
Q 3-(s-{[ (28 4R)-1-benzyl-4- Voo
\:\p" o, methoxypyrrolidinyl]methoxy}-1H-indol-
¢ 2- y1)- 2(1H)-quinolinone
4 Benzyl (2S,4R)-4-methoxy- 2-( {[2-(2- Yy -y
\;\\/\M ‘ oxo1,2-dih ydro- 3-quinoliny1)-1H- indol-
,_)J SylJoxy}methyl)-1-pyrrolidinecarboxylate
(i AN 3-(5-{[(2S,4R)-4-methoxy-1- VY=Y
‘/\._,/ methylpyrrolidinyl}methoxy}-1H-indol- 2-
’ yb)- 2(1H)-quinolinone
d AN (2R,4R)-4-methoxy- 2-( {[2-(2-0x0-1,2- \Y-Y

dihydro-3—quinolinyl)—lH—indol-S—yl]oxy}

methyl)pyrrolidinium trifluoroacetate




3-( 5-{[(2R,4R)-1-ethyl-4methoxy
pyrrolidinyl]methoxy}-1H-indol 2- y1)-

2(1H)-quinolinone

Y=Y

(2R 4R)-1- benzyl-4-methoxy-2-({[2-(2-
0x0-1,2-dihidro 3-quinoliny!)-1H-indol-5-
ylJoxy} methyl)pyrrolidinium

trifluoroacetate

yo-Y

3-[5-{[(2R,4R)-4- methoxy-1-[(1-oxido-
4-pyridinyl)methyl] pyrrolidinyl}
methoxy)-1H-indol-2-y1] 2(1H)-

quinolinone

V-

(4131

= N

3-(5-{[(2R,4R)-4-
hydroxypyrrolidinyl] methoxy}-1H-indol-

2-y1)- 2(1H)-quinolinone

Y V=Y

3-[5-{[(2R,4R)-4- methoxy-1-[(1-oxido-
4-pyridinyl)methyl] pyrrolidinyl}
methoxy)-1H-indol-2-y1] 2(1H)-

quinolinone

VA=Y

LI

o },;;’.(‘7

benzyl(2R,4R)-4- hydroxy- 2-( {[2-(2-
oxol ,2-dih ydro- 3-quino liny 1)-1 H -
indol- Syljoxy}methyl)-1-

pyrrolidinecarboxylate

) q-v




- qy -

_Q 3-({[2-(2-0x0-1,2-dihydro-3-quinolinyl)- X Y.-Y [
o . U& ¢ 1H-indol-5-ylJoxy}methyl)piperidinium
-
) trifluoroacetate
</ > 4-({[2-(2-0x0-1,2-dihydro-3-quinolinyl)- | Y1~ \
koS
" &: 1H-indol-S-yl]oxy}methyl)piperidium \
. F . .
¥ trifluoroacetate J

¢ i

s~ = (L€ —F e 52 s Y)Y )
(V=€) sid O b 308 Gmes caom —E (O {S 5 [d—e= ds
1—(2-{[2-(2—oxo—1,2-dihydro~3~quinolinyl)~1H - indol - 5-yljoxy}ethyl)-4- o
piperidinecarboxylic acid ethyl ester (4-1)
el ) sl a3 Copeaall QS5 Tt Sl Bl
—Osod TV (dmbﬂ}i N TSTUNNE L G LIPS R el —Y)=)
(Y= 1) Sl 5o S Gamen Opow —E7 (U {=S ) [y =0~ Jsn
1—(2-{[2—(2—ox0—1,2-dihydro-3-quinolinyl)-lH - indol - 5-ylJoxy}ethyl)-4- : Vo
piperidinecarboxylic acid (4-2)
SV (B ST w8 SY A= s Y)Y )T

ad 02 bl 0 S e o~ (dE) (=S [0 =0 Jsad —immswe



— A —

(A Gle Yo) MeOH 3 (L38e ) el a s Glle T aaa YTA 1)
vie Jslaadl ey (e Yo il e ) slhe ) s 2aSy )0 il
A eldl e Al G_L: L ol Y GBalad A o Jelill S clels 0 saal S0
= Sy =) Y] )Y e sobe ) sl pue e Bladl 128 il
(D) {5 [ =0 Jsad —Omsoms )= (DS 7 some JE Y O
(Y=¢) bl 5 S paes (puown —E
1-(2-{[2-(2-0x0-1,2-dihydro-3-quinolinyl)-IH - indol - 5-ylJoxy}ethyl)-4-
piperidinecarboxylic acid (4-2)
el Cla s a3
' NMR (300 MHz, CD;0D) & 8.45 (s, 1H), 20 7.74 (d, 1H, J=8 Hz), 7.53 (t, 1H,
J=8 Hz), 7.38 (m, 2H), 7.28 (t, IH, J=8 Hz), 7.19 (s, 1), 7.16 (s, 1H), 6.88 (dd, IH,
7=9, 2 Hz), 4.34 (t, 2H, J=5 Hz), 3.53 (m, 2H), 3.47 (m, 2H), 2.42 (m, 1H), 2.11
(m, 2H), 1.95 (m, 2H).
coloat Gab e il £ Jaa (31T (a Tt S el s
b okaliall AL A sl umad Sy el Giga sl L Jlacl gyl B Ada
¥ ) Slahial b e el 4l (60 A8l AL Dl
4-3,'H NMR(400 MHz, CD;0D) & 8.44 (s, IH), 7.74 (d, IH, J=8 Hz), 7.52
(t, IH, I=7 Hz), 7.34 (4, IH, J=8 Hz), 7.28 (t, H, J=7 Hz), 7.18 (br s, [H), 6.92 (d,
IH, J=8 Hz), 4.36 (t, (¢, 2H, J=5 Hz), 3.74 (t, 2H, J=5 Hz), 3.62 (t, 2H, J=5 Ha),
3.45 (m, 4H), 3.36 (s, 3H), 2.61 (t, 2H, J=5 Hz). 4-4, 1H NMR (400 MHz, DMSO-
de) 8 12.1 (s, 1H), 11.5 (s, 1H), 8.50 (s, 1H), 7.73 (d, 1H, J=8 Hz), 7.51 (1, IH, =8
Hz), 7.42 (d, 'lH, 1=8 Hz), 7.37 (d,1H, I=8 Hz), 7.25 (t, If], J=8 Hz), 721 (s, IHD),
7.05 (s, 1H), 6.76 (dd, 1H,=8,2 Hz), 4.02 (m, 2H), 3.15-2.75 (m, 4H), 2.4-1.5 (m,

9H).
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NN N-(2-methoxyethy1)-N-(2—{[2-(2-0x0-1 ,2- V-t

dihydro-3 -quinolinyl)-1H-indol-5-
[S$Y31

ylJoxy} ethyl)-beta-alanine

1
1-(3-{[2-(2-0o%0-1 2-dihydro-3quinolinyl)-

1H-indol-5-yl]oxy} propyl)-4-

piperidinecarboxylic acid

3. (25 4R)-d-methoxy- 2-( {[2-(2-0x0-L 2-

" 1 ; dihydro-3-quinolinyl)-1H-indol-5
iy, | didoo 3 quinoling?
y1] oxy} methyl) pyrrolidiny1 Jpropanoic

acid

[(28,4R)-4-methoxy-2—( {[2-(2-ox0-1 ,2-

}J AN dthdI'O'3 _qujnolinyl>—1H-ind01—5 -

yljoxy} methyl)pyrrolidinyl]acetic acid

¥ 4-f (28,4R)-4—methoxy-2—( {[2-(2-0x0-1,2- Nkt
H\pw\m dihydro-3 -quinolinyl)-1H-indol-
. )

5} methyl)pyrrolidinyl]butanoic acid




B

{ 1-(3-{[2-(2-0ox0-1,2-dihydro-3 quinolinyl)-

<-*\>_ t A=t
” _/J'J [H-indol-5-y1]oxy} propyl)-3-
piperidinecarboxylic acid
[(2-methoxyethyl)(2-{[2-(2-0x0-1,2- -t
NS TSN
K;o-u dihydro-3-quinolinyl)-IH-indol-5- y1]
| oxy}ethyl)amino] acetic acid
ey 4-[ (2-methoxyethyl)(2-{[2-(2-0x0-1 ,2- Yot
\ h dihydro-3-quinolinyl)-1H- indol-5-
o yl]Joxy}ethyl)amino] butanoic acid
' \f_x 1-(2-{[2-(2-oxo-1,2—dihydro-3quinoliny1)- VY-8
__/—' /
LF“ [H-indol-5-y1] oxy}ethyl)-3-
h piperidinecarboxylic acid
(—\ 1-(3-{[2-(2-0x0-1,2-dihydro-3 quinolinyl)- YY-¢
_/ ) 1H-indol-5-ylJoxy} propyl)- 2-
~ - piperidinecarboxylic acid
1-(2-{[2-(2-0x0-1,2-dihydro-3 quinolinyl)- Y Y—1¢
AR |H-indol-5-ylJoxy}ethyl)-4-
piperidinecarboxylic acid
" - N-(2-{[2-(2-0x0-1,2-dihydro-3- Vet
U___/—\“s > . 2-carboxy-N-(2-{[2-(2-0 ydro-3

quinolinyl)—lH-indol—S-yl]oxy} ethyl) etha-

naminium trifluoroacetate




AR

N-(2-carboxyethyl)- N-(2-{[2-(2-0x0-1,2- Yo—¢

-
N . i/ ¥ dihydro-3-quinolinyl)-1H-indol-S-
Y ) yl]Joxy}ethyl)cyclopropanaminium

Ak

trifluoroacetate

p N-cyclobutyl- N-(2-{[2-(2-0x0-1,2dihydro- | Y1-¢
3-quinolinyl)-1H-indol-5yljoxy}ethyl)-beta-

==

i alanine

o hshadll au )l

LY UTBSC
EEU [ e -] Hmvﬂ
PO

e B
x/ \‘/
/\ LDAL Bisen, l \if" S
NenaTE Rt
‘n1>>:\/ / N, THE — //: /

PEVERGLLEY  TRse . ‘ N\ 4 \“\\ U
e U2
GlaNsne, Nl Uy J

—_————
NaRHIIA L, AN,
CRTECH




(Y=2) dsibina =(ds —0 Jsail = s 7))
(IH-Indol-5-yl)-methanol (5-2)
a0 iy = oo =) O LSS (i Jglae ) iy
Oosbsoia oy 3 (da ts0n e VT E G Ton) o) S s S
N Y LAH e Jslae shay Ahsall 551 5all Ga s xie (A e 04 +) (THEF)
G s - (18Se 1,0 el sa 15 a e VAT ) L VAT skl B (IM)
D) DA O s Bl Lilad 35y oy delu sad plan yb delal lals
(—ale Jslaay A pumnll 300N Jusd; NaHCO; Apiie e asndge Dlis S
il s E 1o (3 S s (MgS0s) pspeitle Sy s o aindy (el
() sla Yoo) glaSedl G ool alal Galad 5 e Jaa an o sl 2 Bl
el sl Caing s e il pan s ol Jish Gl o A e V) JEYE DB

s e gea (Bt el Eid) e

' NMR (400 MHz, CDCL) 8 8.24 (b s, [, 7.62 (s, 1H), 7.36 (d, 1H,

J=8.4 Hz), 7.23 (d, [H,J=8.4 Hz), 7.20 (s, lH), 6.54 (s, IF), 4.75 (5, 2HD), 1.68 (s,
H).
saea V= ) —(Jfie eSS A —die A6 ~dien eb)) O

(Y=0) i Jiisn SO0 Sl g S
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5-(tert- Butyl-dimethyl-silanyloxymethyl)-indole-1-carboxylic acid tert-buty! ester
(5-3)
Jsilie =(d =0 Jual = Gnsome =) Oe i Jslas Aalles 5

(IH-Indol-5-y1)-methanol (5-2)

dichloromethane el )5S G 3 (ol s 532 o VT aa 110 (Y -0)
diisopropyl ¢l U Jars sl (o Aagmall 551 jall da s vie () LYy
T a8 (A S Y el a5 e YYEY il L ¥4) ethylamine
5> e VYT,Y e VAT) tertbutyldimethylsilyl chloride dibw Jdie 36 Ui 50

4-(NN- G (el dfin (5 NCGN) =8 5 (13 Ve ol a

el (8 Se )y (a5 3a Lo VY, Y caa ), YY) dimethylamino) pyridine
(o oy o) dll (8 58 5 ABAa Vo 30l A jall 5 ) s Aa o e Jelall has
Ju 355 0.5N-HCL s las +,0= b 4iS 5 jam amen s ethyl acetate JaY <A
S5 (MES04) piele Dy S o aiad cdiall ¢ als Jlaay &y paall 20k
el Dl A e b s B ala silylether J dabiw Jaand ¢ a8
& (hom o e VYTY caa Y1) Sl S 56 Jos el s Ll
NN a5y (2 Al 5l el Aa o die Gl (U e Vo) gl < 6
16 y—n G_L, VLY caa \,\“\/) 4-(N,N-dimethylamino) (p2 (uu\ Jie S
ethyl  JY) COS G paitys o130 (3 el bala 35S 55 el 3aal (ol
Ly all Al Ju 555 .0.5N-HCT ke +,0= &b ,55iS 5 50 nes  acetate
o g1 (B S 0y (MgS04) psmitle Gl 58 aindy cJuaily ¢ ale Jolaa
) =0 Clael (JluSell 3 ABY) s ) ¢ (Si02) Adl g sile s S ala) )
D s €5 S men V= s = (e S Dl —Jie S5 —disn

(F=0) i dis
5-(tert-Butyl-dimethyl-silanyloxymethyl)-indole-1-carboxylic acid tert-butyl ester

(5-3)
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1 NMR (400 MHz, CDCL3) § 7.97 (d, IH, J=8.0 Hz), 7.47 (4, IH, J=3.2 Hz), 7.41
(s, 1H), 7.15 (4, IH, J=7.7 Hz), 6.44 (d, IH, J=3.6 Hz), 4.72 (s, 2H), 1.56 (s, 9H),
0.84 (s, 9H), 0.00 (s, 6H).
Gt el V= ol —(dhe S5 e~ G~ L)) 7O
(£-0) ligys e —Y— dsaf diim S S
5-(tert- Butyl-dimethyl-silanyloxymethyl)-indole-1-carboxylic acid tert-butyl ester
(5-4)
] — (e S S e B o) e rlia e
(om0 Gho VLY cpa YA ¥=0) i disn ol el S paes
o Usloa PYA= die A3l eday & (U e £00) THE dosssowe &)
e VT e A M s ol sl NS NPRTPRT I
G al g delwsaad 3 el Aay (et die Jelil lala Gl (s35a V.0 cis 0
EDA O iy Al 5 el Ga o s BB G (Sl die s
A_alll Jusdy J0.5N-HCL ke 07 ¢ sl 5 s Gamen g ethyl  acetate JoY)
b S5 (MgS0q) pspicle Sy »S i (Jeaiiy ¢ ade slaey & panl
iy et L piia LSl o plad i Gy olad Gl Sl £
com (Byame b b (£70) st el gyl paes (el el
'H NMR (400 MHz, CDCly) 8 7.96 (d, 1H, J=6.8 Hz), 7.54 (s, IH), 7.47 (s, 11D,
732 (d, 1H, J=6.8 Hz), 7.10 (s, 1H), 4.82 (s, 2H), 1.74 (s, 9H), 0.95 (s, 9H), 0.1
(s, 6H).
(0=0) 05 =Y~ GlsisS — Giasows TV s T
3-Jodo-1H-quinolin-2-one (5-5)
Y+ «Y=V) 2-chloro-3-iodoquinoline s sS wag Y- s Y s 8
VYo) Jov Jlaacetic acid Ghla Gaes B Gley Al e Yoo G0 Jala (>
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JaS] o Ao le VT sl Y N PN VI EN St NN B
ol 5l An e 2l Rlall e Al Jeli) Ll TLC s
il ) ) I les e Sy A e Yo sl caistll e
Gt LAl e Uy ol Dy (U8 o 00 slll sl eyt £ i
Gmma s 3 3 st sl quinolinone ¢ Sl hed ol o 52 i
(0=0) shall o la e
'H NMR (400 MHz, CDCl3) § 12.13 (br s, IH), 8.71 (s, IHD), 7.65 (d, IE,
I=7.5 Hz), 7.54 (m, 1H), 7.31 (d, IH, J=8.0 Hz), 7.20 (m, IH).
(s T S~ Y O S 1) Y- e e o
(V=0) il i 2005 Sl 55 € (yinam =)= ]
5 - H ydroxymethy 1- 2-(2-ox0-1 ,2-dihydro-quinolin - 3yl)-indole-1-carboxylic
acid tert-butyl ester (5-7)
PEENE ‘°~°) iodoquinolinone ¢ss—id suy & w3 o o calia ladd (e e g
¢ox V,0 0= ¢) boronic acid ¢l sl mas (288 Vel a fs 5 e Y8
O f Jid S G) el 55 Se (L3S v 0l a0 IS VA0
vt ol o e (e VL EA an ), VY palladium PPTRREY (triphenylphosphine
Voi—don o e VY Y e £,19) lithium  chloride asfalll 355 (13
aqueous NayCO3 Afile o 323 50 gy S (e 2M [ dioxane S 36 (135
Akl Al e gla s S Bk e dlisall paes el Y Aa BTAY (s A
o delal s U (( A4S YY) el sl Qe e oA RS Canal 348 )
Uaan (e (88 Y ,0) L (0-0) iodoquinolinone Ol sb 68 13 g JS Sl
S el s e delil lay W sy (3K -0 cboronic  acid ¢l g sl
(oadiy i ale Jolan L gunall Al Juidy Axdia ke o500 5m Slig Sary
=0) plad 3l ldys g Al (B S s (MgS0s) psmmitle Gl S o ciiady
3o ol s PEG Aalay M Jiny (5 eV o o) THE ossssme ol 3 (1
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e oy Aol sad iy (L e Vo) pyridine Cwow ~HF dawl 0" e
s S Sy GEY) DA G Jelil Lla sy Al 5 a) Aa
Gl 5S) el cJea i o ale sl Ay piaed A3 Juads A 4L
ey Sl s BV DR g HAT bl ey 1A 35S s (pmitle
i ial (lassea B (V-0) st all el Juad ol gl g s 7t
'H NMR (500 MHz, DMSO-dg) 3 12.1 (s, 1H), 8.07 (s, 1H), 8.03 (d, 1H,J=8.5 Hz),
774 (d, 1H, J=7.5 Hz), 7.55 (s, IH), 7.52 (¢, 1H, J=7.5 Hz), 7.35 (d, H, J=8.5 Hz),
730 (4, 1H, J=7.5 Hz), 7.22 (t, IH, J=7.5 Hz), 6.77 (s, IH), 5.21 (t, IH, J=5.5 Hz),
4.60 (d, 2H, J=5.5 Hz), 1.35 (s, 9H).
V= e (B Y GdsnsS o SR S g =)~ Jaa -0
(A=0) bl 0 SN Gaen d dfsm 2l
5-Formyl-2-(2-0x0-1,2-dihydro-quinolin-3-y1)indole-1-carboxylic acid tert-butyl
ester (5-8)
«¥=0) alcohol sl 5 (1 A8e VO (o ¥e,0) U8 (e dadie MOy (s 65
G e S B 3 4L Sy ) e G JAD (L3S ) a1 XY
JdiS) g oo as el S ST EQUERIN (G DR PR +) dry dichloromethane
Ay e syl il ey 5ol s Aol day 2360 Bl R a plas S
PR VL R IR I ORI U\ 5. RS U Y R TS S T PRSI
e sl A Y gl cand AD (il s GAL THE g cedall o RS
a3 P aaall e 1A 8l i S s S e
e e (L e Vo) By ey (A e Vo) i) e caliall Gy - e
o) ol aad ol — el waal) Ciia g ) il Joad (i g b

(A

yo



_.\.\/_

'H NMR (500 MHz, DMSO-ds) 812.15 (s, 1H), 10.08 (s, IH), 8.26 (d, IH, 1=1.5
Hz), 8.24 (d, IH, 1=8.5 Hz), 8.15 (s, [H), 7.90 (dd, IH, 1=8.5, 1.5 Hz), 7.77 (d, 14,
1=7.5 Hz), 7.55 (m, 1H), 7.37 (d, 1H, 1=8.5 Hz), 7.24 (m, 1H), 7.01 (s, IH).
w5 =Y O = S =) =Y (e YV Gl dsile (e ) o
(3-0) Chl 31 S iman S fism ey =)= ol (Jr =¥ s S —
5-(4-Methanesulfonyl-piperazin-1-ylmethyl)-2-(20x0-1,2-dihydro-quinolin-3-yl)-
indole-1-carboxylic acid tert-butyl ester (5-9)
(5 > e 0,10 cax ¥, ) <A=0) aldehyde 1 (e s Jolaa

N' L)-)‘)‘)__-l:\-\ Llf{}ﬂ——“' ul "1}5 ——N le ’1\\“ u/\ A C KAJ (Z_s_ﬁl <n \ 4 _;._AL).)

o atsin e YoV £7 Y) methanesulfonylpiperazine acetic acid salt
50 i anae (L3 Lt ) dichloroethane QY1 S A6 (3 (A%
My Jelal yla dallee J 5 (A (Le ), Y) acetic acid @bl (mas Aol
Y 5o o iy sodium  triacetoxyborohydride a5 sead L ub 5 55 ousS S
e Vs s el Gl Sy s Qi e VT 2 delall (g dilels
el JoaiS 53 aly Aol sl LaY) culinl s hydride 3 ued oo oA
Gt s Aapdie Al o0 oo Dl Sy JBY1 O G Jelil) s il
(ate dslae @b Aapdio Ale o0 gem g S Aland 52 5an) 5 B e Ay peaedl A4
o Aad clall iy EIA (B S Sy camasall Dl S e iiads cuadi
i Gl gl Jslaal Kty i (S Al gl et e 0
2l bl ey (0 e Ve v) il e e gy a5 (53 U e
g >S5 «dimethylformamide Selesd ddie (A0 (3 4lsd sl s s AL
o ainy g et Al aasay (A e Vov) methanol Jsluadl e Gaay s
Y = ) Y= (e = sl i e —€) =0 e 1)
~0) il 5 S paen i dfsw (SO0 V= s (7 OdsusS s S0

NI RPN ST L
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'H NMR (500 MHz, DMSO-ds) & 12.06 (s, 1H), 8.06 (s, IH), 8.04 (d, IH, 1=8.5
Hz), 7.74 (4, 1H, 1=8.0 Hz), 7.55 (s, IH), 7.53 (dt, IH, 1=8.0,1.5 Hz), 7.35 (4, 1H,
1=8.5 Hz), 7.30 (dd, 5 1H,1=8.5, 1.5Hz), 7.22 (t, IH, 1=7.5 Hz), 6.76 (s, IH), 3.62
(s, 2H), 3.16 (m, 4H), 2.87 (s, 3H), 2.48 (m, 4H), 1.35 (s, 9H).
H- [J — Y= sl TH- (B i =) = Gedlow —diisila ofls —8) =0 =¥
(1:=0) 05 =Y~ s sS
3-[5-(4-Methanesulfonyl-piperazin-1-ylmethyl)-IHindol-2-yl]-IH-quinolin-2-one
(5-10)
=) =Y (Je B oY Ga)lome disdle Qe — ) -0 e hula Gl S
S D el ) = Jaad (B T oS = some S ST O g
sl e 8 (m G50 e VATY a1 Y 80) ALl € s
1) i 5588 8 b (8 e ) TRA 5 (0 e %) <L (3 e 1)
Y DA G s gl a8 delil Bala 385 el Yo saal (LA e
(aiiy coale Oplans B gumall Tl sy Axadi Affa oo g s Ss
ol DLal lea WA an o5 g a8 S (ps2all il ) ainds
(TFA 7)) S5a g CH3CON [elall (s sina) (mSall bl bl 48 s gl s Sy
e A gl ¢ 5a ) JS e S LS LV v 0 wllal) )l G Gaes pels
RN WP VOVCOE ¥: DUV ONPCH PP TP 1. UL EQUWRETCW Lo
0] =Tl F B Sy pnse S e Ciiad (ua ¢ ale Jslae
= € -1H- [ =Y doad STH- (e iy 7)ol —disile Gl —€)

i el ey (B (V2 m0) O Y
"H NMR (500 MHz, DMSO-de) & 12.07 (s, IH), 11.54 (s, 1H), 8.53 (s, 1H), 7.73 (4,
1H, J=7.5 Hz), 7.52 (t, 1H, J=7.5_ Hz), 7.47-7.46 (m, 2H), 7.38 (d, 1H, J=8.5 Hz),
7.29 (br s, 1H), 7.25 (t, 1H, J=7.5 Hz), 7.08 (d, IH, J=9.0 Hz), 3.57 (s, 2H), 3.11

(m, 4H), 2.87 (s, 3H), 2.48 (m, 4H).
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=Y e STH (e e ) el e — eSS =l e —8) o] -
(11=2) 0y =¥~ Cbe oS -LH- [
3-[5-(4-Methanesulfonyl-1-oxy-piperazin-1ylmethyl)-IH-indol-2-yl]-IH-(quinolin-
2-one (5-11)
(S Ao e e 1) tea 00) V0= s sla dallas
Yo ‘Zv.) mCPBA 4k 5 A Lol 5 jall 4a 3 e (LAl L Y Y0) CH,Cly
2 Sops daalydelusadd Jelal s Qliy g (el o0 (Lo vV EY cana
G 5—na) e Sall [y hall QI A8l e s S5 el SLAY Cleall LD 255 g1l
RN J)hdbdmchb_‘m_\ (TFA 7+ 3525 ae CHiCN [ela

'H NMR (500 MHz, DMSO-dg) & 12.57 (s, [H); 12.22 (s, 1H); 11.86 (s, IH); 8.60

(s, IH); 7.79 (bs,IH); 7.74 (d, 1H, J=7.6 Hz); 7.64 (d,1H, J=8.3 Hz); 7.54 (m,1H);
7.40 (m,2H); 7.28 (m,2H); 4.97 (s,2H); 3.85 (1, 2H, J=11.7 Hz); 3.73 (d, 2H,
J=13.2 Hz); 3.61 (d, 2H, J=12.5 Hz); 3.34 (t, 2H, J=11.9 Hz); 3.04 (s,3H).
Vo—o a el dauly 0 Jal i To-0 a1 Y=o LSyl juast
OS5y L B gemgall Y S 51l 8 A <DL (YY) 5 ¥ Y4 VA T
VE—o L LS i) ol
'H NMR (500 MHz, DMSO-de) & 12.18 (s, 1H), 11.52 (s, 1H), 8.52 (s, IH), 7.73 (4,
IH, J=7.5 Hz), 7.52 (dt, 1H, J=8.5, 1.0 Hz), 7.46 (d, 1H, J=9.0 Hz), 7.45 (s, 1H),
7.38 (d, 1H, J=8.0 Hz), 7.29 (s, 1H), 7.25 (t, 1H, J=7.5 Hz), 7.08 (dd, 1H, J=8.0, 1.0
Hz), 3.55 (s, 2H), 3.42 (m, 4H), 2.38 (m, 2H), 2.32 (m, 2H), 1.97 (s, 3H); 5-20,
'HMR (400 MHz, DMSO-dg) & 12.16 (s, 1H), 11.53 (s, 1H), 8.52 (s, 1H), 7.73 (4,
IH, J=7.5 Hz), 7.52 (dt, 1H, J=8.5,1.0 Hz), 7.46 (d, IH, J=9.0 Hz), 7.45 (s, 1H),
7.38 (d, 1H, J=8.0 Hz), 7.29 (s, IH), 7.25 (t, 1H, J=7.5 Hz), 7.08 (dd, IH, J=8.0, 1.0
Hz), 3.61 (s, 2H), 3.42 (m, 2H), 2.83 (s, 3H), 2.54-2.50 (m, 6H); 5-23, IH NMR

(400 MHz, DMSO-dg) & 12.15 (br s, IH), 11.51 (s, 1H), .53 (s, 1H), 7.73 (4, IH,
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J=7.5 Hz), 7.52 (dt, IH, J=8.5,1.0 Hz), 7.45 (d, I, J=9.0 Hz), 7.44 (s, IH), 7.38 (d,
IH, J=8.0 Hz), 7.29 (s, IH), 7.25 (t, IH, J=7.5 Hz), 7.08 (dd, 1H, J=8.0,1.0 Hz),
3.48 (s, 2H), 2.68 (m, 4H), 2.52 (s, 1H), 2.30 (m, 4H); 5-37, IH NMR (500 MHz,
DMSO-dg) 8 12.16 (br s, IH), 11.53 (s, IH), 8.52 (s, IH), 7.73 (d, IH, J=7.5 Hz),
7.52 (dt, TH, 7=8.5,1.0 Hz), 7.47 (d, IH, J=9.0 Hz), 7.46 (s, H), 7.38 (d, 1H, J=8.0
Hz), 7.29 (d, 1H, J=1.0 Hz), 7.25 (t, IH, J=7.5 Hz), 7.08 (dd, 1H, J=8.0, 1.0 Hz),
4.51 (t, 1H, J=5.5Hz), 4.06 (d, 1H, J=5.5Hz) 3.5 (s, 2H), 3.46 (m, 2H), 3.32 (m,
2H), 2.36 (m, 4H).
iyl ) e (VU 5 Ve-0) Sulfonamides el gilull st
Oliie 2SSl e VY 5V Y—o Aadleay) 3 kaliall secondary  amines
diisopropy- ¢p—a¥! 0 Jenis ys 5 <t methanesulfonyl chloride Js 5alus
(3asd) 3 ) jall As )3 vie dichloromethane Stuall )5IS G (8 lethylamine
e (YY) 5T YA cA-o) Carboxylic acids 4l 50 Sl akaa¥) Galas o
el g yum) Al sl Gk ge (Al e YA STV YT O Y-0) al auyl
(oo Lo VY E cana OV (YA=0) Vol ) &Y S (2°% ie EIOH [p s ea
by B Gas (LU e V) ke ) asdse 2mS o (A e V) EXOH (A
o e 5ol S st wy MS/LC Giok e Jeliall A8 e S 000 s
D 3 Gl iy o Jelil) s GRASS 5y el V S0l Gyl 2y il
s da el il 568 GG paea e 8L JI By bl 55 G
Salall (58 5e ask dae iy e e silay ST diadll oy el (3l e s
=0) gl s Al HPLC Gaob oo Adall saldl dilas g cplall phan s
heal alia b a3 (7
'H NMR (500 MHz, DMSO-dg) 8 12.06 (s, 1H); 11.77 (s,H); 8.58 (s, IH);
774 (d, TH,); 7.60-7.52 (m3H); 4.3 (bs,IH); 2.24 (m, 4H); 2.15 (m, 4H); 1.12
(s,3H).
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3-(5-Cyclopropylaminomethyl- ¢ \/Cl/ YY—o
1Hindol-2-y])-1H-quinoline-2- 7
one
3-{5-[(2-Methoxy-ethylamino)- o 3 » Y\ V-0
methy!]-1H-indol-2-y1}-IH- P 7\
quinoline-2-one Q
3-[ 5-( 4-Acetyl-piperazin-1- Y i-o

ylmethyl)-1H-indol-2-y1]-1H-

quinolin-2-one

N-Cyclopropyl-N-{2-(2-0x0-1,2-
dihydro-quinolin-3-yl)-1H-indol-

5-methyl]- methanesulfonamide

3\
LI NGt >—«\'N Yo-o

N-(2- Methoxy-ethyl)- N-[2-(2- o S RE
[ P -
oxo1,2-dihydro-quinolin-3-yl)- E{J/\ ' \
NN
IHindol-5-ylmethyl]- o] ‘
methanesulfonamdie
3-{(2- Methoxy-ethyl)-[2-(2- \YY—o

0x01,2-dihydro-quinolin-3-yl)-
1H-indol-5-ylmethyl]-amino}-

propionic acid methyl ester
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(2-Carboxy-ethyl)-2-methoxy-
ethyl)-[2-(2-0%0-1,2-dihydro-
quinolin-3-yl)-1H-indol-5-
Imethyl]-ammonium;trifluoro-

acetate

YA—©

3-[S-(1-0x0-1,4-thiomorpholin-4-
ylmethyl)-1H-indol-2-yl]-1H-

quinolin-2-one

V-0

3-[ 5-( 4-Methyl-5-0x0
[1,4]diazepan-1-ylmethyl)-1H-

indol-2-yl]-1H-quinolin- 2-one

Y.—O

3-[5-(3-(R)-Hydroxy-pyrrolidin-
lylmethyl)-1H-indol-2-y1]-1H-

quinoline-2-one

YV-o

3-[5-(1,1-Dioxo-1,4-
thiomorpholind-ylmethy!)-1H-

indol-2-yl]-1Hquinolin-2-one

YY-o

3-(5-Piperazin-1-ylmethyl-1H-

indol-2-y1)-1H-quinolin- 2-one

YY—o

3-[5-(3,5-Dimethyl-piperazin-1-
ylmethyl)-1H-indol-2-yl}-1H-

quinolin-2-one

Y¢{-o

3-{5-[4-(2-Methanesulfonyl-
ethyl)piperazin-1-ylmethyl]-1H-

indol-2y1}-1H-quinolin-2-one

Yo—o




3-{4-[2-(2-0x0-1,2-dihydro- /\’,3\/\ — N Y1-o

quinolin-3-y))-1H-indol-5- A 5

ylmethyl]-piperazin-1-yl1}-

propionic acid ethyl ester

2-Methyl-3-{4-[2-(2-0x0-1,2- YvV—o

dihydro-quinolin-3-yl)-1H-indol- \J\(\O Q/\/Kb

Sylmethyl]-piperazin-1-yi}- e

propionic acid methyl ester

3-{4-[2-(2-0x0-1,2-dihydro- - )IK)\/\ - YA-o

quinolin-3-yl)-1H-indol-5- Al

ylmethyl]-piperazin-1-y1}-butyric

acid methyl ester

4-(2-Carboxy-ethyl)-1-[2-(2-0xo- K N Ya-o
NNy N S

1,2-dihydro-quinolin-3-y1)-1H- { _ Vf\f)m

indol-5-ylmethyl]-piperazin-1- k

1um;2,2 2~ trifluoro-acetate Y

4-(2-Carboxy-propyl)-1-[2-(2- V\>_W ’ Y.-o

0x01,2-dihydro-quinolin-3-yl)- {“/k‘(\O\ ' \—(b}

IHindol-5-ylmethyl]-piperazin-1- L

ium;2,2,2- trifluoro-acetate /Y

4-(2-Carboxy-1-methyl-ethyl)-1- ¥i-o

(2(2-0x0-1,2-dihydro-quinolin-3-
yD)1H-indol-5-ylmethyl]}-
piperazin-1ium;2,2 2-trifluoro-

aceate




3-[5-(4-Acetyl-[1,4]diazepan-1-
ylmethyl)-1H-indol-2-y1]-1H-

quinolin-2-one

3-(5-[(1,4]Diazepan-1-ylmethyl-

1Hindol-2-y1)-1H-quinolin- 2-one

rY-o

3-[5-(4-Methanesulfonyl[1,4]
diazepan-1-ylmethy!)-IHindol-2-

yl}-1H-quinolin- 2-one

3-0x0-1-[2-(2-0x0-1,2-dihydro-
quinolin-3-yl)-1H-indol-5--
ylmethyl]-piperazin-1-ium;2,2,2-

trifluoro-acetate

3-[5-(3-amino-pyrrolidin-1-
ylmethyl)-1H-indol-2-y1}-1H-

quinoline-2-one

vi-o

3-{5-[4-(2-Hydroxy-ethanoyl)-
piperazin-1-ylmethyl]-lH-indol-

2y1}-1H-quinolin-2-one

YY—o

3-{5-[4-(2-Hydroxy-3-methoxy-
propyl)-piperazin-1-ylmethyl]-

1Hindol-2-y1}-1H-quinolin- 2-one

YA—o0

N-Methyl-N-{1-{2-(2-0x0-1,2-
dihydro-quinolin-3-y1)-1H-indol-
Sylmethyl]-pyrrolidin-3-yl}-

acetamide

Ya-o




3-(5-{[4-(aminoacetyl)-1-
piperazinyl]methyl}-1H-indol-2-

yl)- 2-(1H)-quinolinone

§ v=—0

N-{1-[2-(2-0x0-1,2-dihydro-
quinolin-3-yl)-1H-indol-5-
ylmethyl]-pyrrolidin-3-yl}-

acetamide

R

¢Y—o

3-[5-(3-Dimethylamino-
pyrrolidinl -ylmethyl)-1H-indol-

2-y1]-IHquinolin-2-one

4-[2-(2-0ox0-1,2-dihydro-
quinolin3-yl)-1H-indol-5-
ylmethyl]piperazine-1-carboxylic

acid dimethylamide

N
it o g
‘«T \/ﬁ e N NIt

(Y -0

3-{5-[4-(2-Amino-2-methyl-
propanoyl)-piperazin-1-
ylmethyl]1H-indol-2-y1}-1H-

quinolin- 2-one

tt—o

N-{1-[2-(2-0x0-1,2-dihydro-
quinoline-3-yl)-1H-indol-5Sylmeth
yl]-pyrrolidin-3-yl}

ethanesulfonamide

{o0—0




N-Methyl-N-{ 1-[2-(2-0x0-1,2- P ¢i-e
e
dlhydro-quinolin-3-yl)-IH-indol- |
ydro-quinolin-3-y1)-IH-indo i ' '/Kﬁ/}rﬁg_{*
Sylmethyl]-pyrrolidin-3-yl} - TN ‘—<_\/>

methanesulfonamide

3-(5-{[(3R)-tetrahydro-3-
furanylamino]methyl}-1H-indol-

2yD)- 2-(1H)-quinolinone

3-(5-{[4-acetyl-1-piperidinyl]
methyl}-1H-indol-2-y)2(1H)-

quinolinone

3-(5-{{4-(methylsulfonyl)-1-
piperidinyl}methyl}-1H-indol-2-

yD2(1H)-quinolinone

ethyl-1-{[2-(2-0x0-1,2-dihydro-
3qumolmyl)-1H-indol-5-y1]

methyl}4- piperdinecarboxylate

1-{[2-(2-0x0-1,2-dihydro-3-
quinolinyl)-1H-indol-5-
yllmethyl}4-plperdmecarboxlyic

acid

1-{{2-(2-0x0-1,2-dihydro-3-

quinolinyl)-1H-indol-5-

yllmethyl}3-plperdmecarboxlyic

acid
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(1-{[2-(2-0x0-1,2-dihydro-3-
quinolinyl)-1H-indol-5-
yl]methyl}4-piperdinyl)acetic

acid

oy -0

(1-{[2-(2-0x0-1,2-dihydro-3-
quinolinyl)-lH-indol-5-
ylJmethyl}3-piperdinyl)acetic

acid
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04¢—0

3-[5-{[(1-methyl-5-0x0-2-
pyrrolidinyl)methylJamino}meth
y)-1H-indol-2-y1}-2(1H)-

quinolinone

00—0

3-[5-({methyl{!-methyl-5-0x0-2-
pyrrolidinyl)methylJamino}meth
yl-1H-indol-2-y1]-2(1H)-

quniolinone

ol-o

3-(5-{[methyl(l-tetrahydro-2-
furanylethyl)amino]methyl}-1H-

indo1-2- y)- 2( 1HO-quinolinone

oY—o

3-(5-{[methyl(4- oA-o
piperidinyl)amino]

methyl}-1H-indol-2-y1)-2(1H)-

quinolinone

3-(5-{[2-oxotetrahydro-3- ] 0q-o

furanyl)amino]methyl}-1H-indol-
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2-y1)- 2(1H)-quinolinone

3-(5-{[3-
piperidinylmethyl)amino]
methyl}-1H-indol-2-y1)(1H)-

quinolinone

T+—0

3-(5-{[1-tetrahydro-3
furanylethyl)amino}methyl}-1H

indol-2-y1)-2(IH)-quinolinone

-0

3-(5-{[(1,1-dioxidotetrahydro-3
thienyl)amino]methyl }-1H-indo-

12 y1)-2(1H)-qumolinone

1Y-o

3-(5-{[({3R,4R)}-4-hydrox-
1,1dioxidotetrahydro-3-
thienyl)amino[methy!}-1H.indol-

2-y1)-2-(1H)- quinolinone

S I~
{1\\\' -
s \\/

1y-o

3-(5-{[(tetrahydro-2-
furanylmethyl(amino]methyl}-

IH-indol-2-yl)-2(1H)-quinolinone

Tt-0

3-(5-{{({1-methyl-2-
pyrrolidinyl} methyl)amino Jmeth

y1}-1H-indol-2-y1)-2-(1H)-

quinolinone
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2-(2-0x0-1,2-dihydro-3-quinolinyl)-1H-indole-Scarboxylic acid (6-1)
(il oS =Y e B =Y O = Sl =Y e sl a2
Al S -0~ —1H

Y
b
‘\[ [¢]
: 53

2-(2-ox0-1,2-dihydro-3-quinolinyl)i1H- 5- indole-5-carbaldehyde

H‘—)U—A\ ii:u__lagﬁ(‘uﬁ&\ ‘L_‘;A‘J‘)G\)lu;‘l‘“\’\”\ (e;Aoli </\_O)
s—Le A) 2 -methyl butene (i s—n Jie =Y ddaud 5 tBuOH 5 THF () sy 0
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‘¥ 5= 01 €) Leldl salal sodium phosphate Py Slia g a Jdae o A
sodium  chlorite a 53 sea Cy i<, (8% Y (ol Bl (e Y0V cana Yoo ¥
Ala a5 e Glia 8 Gl (O N T B e V0V cana YYYA)
Sl (S Y € a0 e TV can YA eldl dlal 5 4
Gl Te ol e sl (3 Yoy (o Boa e VLYY aae Y ') Asdsa
(o) e o) UB) D 8 e ) iy Jeli Lyla 56, el Yo (s
sodium  bisulfite » 33 5 Sy ,< u_‘Lu Jslaa (e ) Y0 Ladin o5 s sy
©+ XY) sodium bisulfit a5l sl a5 jue by S slas e IV 5700 3l
Sl ge g oA S8 B geall Gl S (DA T pea) A3 G, (A e
TV meows AB-Y 0 =g o) -y o) ity Leand oy A Ak 8
(v 1) € men =0 =0 ~1H ~(i 58
2-(2-0x0-1,2-dihydro-3-quinolinyl)-1H -indole-Scarboxylic acid (6-1)
by pand (et a3
'H NMR (500 MHz, DMSO) 812.13 (s, IH), 8.27 (s, 1H), 8.14 (m, 3H), 7.95 (d,1H,
J=71.8 Hz), 7.76 (d, IH, J=7.8 Hz), 7.54 (t, IH, J=7.8), 7.36 (d, IH, J =7.8),7.24
(t, IH, T =7.8) 1.36 (s, 9H).
T A S Tl e ) ~(Ji S S ad ) ]} 0~ &
S8 Y =dsal STH (il sS SY = a6 Y ) - g -)
(Y =)
tert-Butyl-5-{ {4-(tert-butoxycarbonyl)l-piperazinyl] carbonyl}-2-(2-ox0-1,2-
dihydro-3-quinolinyl)-IHindole-1-carboxylate (6-2)
(i 5 5S =Y~ 5 S =Y O =) =Y) =Y Oe dslae i
S 58 o = =05 -1
2-(2-0x0-1,2-dihydro-3-quinolinyl)-1Hindole-5 -carboxylic acid
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) S e (S ) el ts0a Ghe T e VT ) )
—e T e VY /A tert-butyl 1-piperazine carboxylate COS 0 S e
L) It S 0 Y (e ol e 5 Y) 1) (Y e
| o585 ue
1-(3-dimethylaminopropyl)-3- ethylcarbodiimide hydrochloride
i 1 =Y aSsome ) (A )Y el e e T e vY,e)
O S N R oY,0) 1-hydroxy-7-azabenzotriazole Js b
(ool G he A s Sae V1Y) triethylamine () JE G (3180 Y
DtV CDA G Dbl sty Al Y saal (LAl e o) DMF L_;é(,;_é\ia Y, e
Jstaa sasnial) &) guzanll C_:L'A.;H\MJ.()’J@L\%) slall g (A (Ao Vo xY)
U bl S5 2 el Sl e ity o e ) ol
O =Sy =YY =Y ~{dns S [ dom ) ~(Jin S S ) TH e
(¥ =1) D 58 )~ —TH ~(Jid S T =553 6
tert- Butyl S-{[ 4-( tert-butoxycarbonyl)l-piperazinyl] carbonyl }-2-(2-0%0-1,2-
dihydro-3-quinolinyl)-1Hindole-1-carboxylate (6-2)
'l NMR (500 MHz, CDC13) 88.30 (d, IH, J =8.6 Hz), 7.95 (s, IH), 7.69 (s, 1H),
762 (4, 1H, J =7.6 Hz), 7.51 (t, 14, J=7.1 Hz), 7.4 (1H, J =6.6 Hz), 7.40 (4, 1H, J
—8.3 Hz), 7.25 (t, IH, J=7.2 Hz), 6.73 (s, 1H), 3.55-3.35 (br m, 8H), 1.48 (s, OH),
1.39 (s, 9H).
i g€ —(TH) =Y [ =Y =dsal —1H ~(JisS didiom =) —e] T
(" -1)
3-[ 5-(1-piperazinylcarbonyl)-1H -indol-2-y1]-2(IH)quinolinone (6-3)
) (S S sm wlo) T} 70 ~dien ol 0 dislae Aalle i
CIH —(ihisS T s it Y ) =S ) =Y (S [
S S Y s
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tert- Butyl 5-{[ 4-( tert-butoxycarbonyl)l-piperazinyl] carbonyl }-2-(2-oxo-1,2-

dihydro-3-quinolinyl)-lHindole-1-carboxylate

SN IS VNN VR EQut i (- Loy (ol s e S TYT came AT (Y =7

e blan Y ddaud g (A e 8 +) trifluoroacetic Lball 5548 Gl aea 5 CHRCly

i el Sy 4 £0 530l g la3 ¥ 2l badall Gaes ;O 5 DMSO

aslgll G Ve e Lda st ol b As o s B3 e A3 ol

mSe sk Ll e sle g Sy 40D 5 () e Y+ +) methanol Jslsall s toluene

O}y =) =0] =¥ daxd (TFA /4, 3525 g CH3CN [HR0 L)

(¥ —1) sl sisS —(1H) =Y ~[d =Y ~dsd —1H ~(dEs S

3 5-(1—piperazinylcarbonyl)—lH -indol-2-yi]-2(IH)quinolinone (6-3)

(o o) TFA o2 2

'H NMR (500 MHz, DMSO) 812.21 (s, 1H), 11.83 (s, 1H), 8.59 (s, 1H), 7.75 (d, IH,
7=7.9 Hz), 7.74 (s, 1H), 7.59 (d, IH,]=8.3 Hz), 7.54 (t, IH, J =7.6 Hz), 7.42 (s,
1H), 7.39 (d, 1H, J =8.3 Hz), 7.25 (m, 2H), 3.86-3.15 (br m, 8H).
diad Gk e Jula T dsaa (B YY T e f TGS el el o

b LS aaad Gl 0 el eyl Y S 500 (5 e
'H NMR (500 MHz, DMSO-dg) 812.21 (s, IH), 11.77 (s, IH), 8.58 (s, 1H),

7.75 (4, 1H, J=8.0 Hz), 7.63 (s, IH), 7.55 (m, 2H), 7.39 (s, 1H), 7.38 (d, 1H,

7=8.8 Hz), 7.60 (t, IH, J=7.6 Hz), 7.15 (d, I1,J=8.3 Hz), 3.53 (br m, 4H), 2.33

(br m, 4H), 2.21 (s, 3H).

6-5, '"H NMR (500 MHz, DMSO-dg) 81.79 (s, 1H), 8.58 (s,‘ 1H), 8.36 (br t, IH, J=6
Hz), 8.13 (s, IH), 7.75 (4, 1H, J=8.1 Hz), 7.65 (d, 1H, J=8.8 Hz), 7.55 (d, 1H, 8.8
Hz), 7.53 (t, 1H, J=8.3 Hz), 7.40 (s, 1H), 7.38 (4, 1H, J=8.3 Hz), 3.17 (br t, 2H,
7=5.7 Hz), 3.07 (br d, 2H, J=12.9 Hz), 2.59 (m, 2H),1.71 (br m, 3H), 1.17

(m,2H).
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1 dsa

S all

S el 235

3-{ 5-[( 4-methyl-l- Y N -
piperazinyl)carbonyl]-1H- 2yl }- ff/@
2(1H)-quinolinone ! - : g 3,

I
2-(2-ox0-1,2-dihydro-3- {y‘/@w 5 -1
quinolinyl)-N-(4- ”/Q N
piperidinylmethyl)-1H -indole-5- ij: <
carboxamide v
N-[3-( dimethylamino)- 2,2- (‘f«\ | _—
dimethylpropyl]- 2-(2-oxo0-1,2- 3 (_4_.,
dihydro-3-quinolinyl)-1H-indole- . /\’/'g
S-carboxamide L/ [/E\ K
1-{[2-(2-0x0-1,2-dihydro-3- N N v

quinolinyl)-1H-indol-5
yljcarbonyl}-4-
piperidinaminium

trifluoroacetate
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S all S35

1-{[2-(2-0x0-1,2-dihydro-3-
quinolinyl)-1H-indol-5
vl Jcarbon yl} piperazin-4- tum

trifluoroacetate

A=

1-{[2-(2-0x0-1,2-dihydro-3-
quinolinyl)-1H-indol-5
yljcarbon yl}-3-
pyrrolidinaminium

trifluoroacetate

2-[( {[2-(2-0x0-1,2-dihydro-3-
quinolinyl)-1H-indol-5
yl]Joxy }acetyl)amino

Jethanaminiu m trifluoroacetate

Yo

1-( {[2-(2-0%0-1,2-dihydro-3-
quinoliny 1)1 H - indol- 5-
ylJoxy}acetyl)piperazin-4-ium

trifluoroacetat

Yy =1
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S el S il S el 58
methyl (2R)-3- hydroxyl- 2- Y'Y -1
[({[2- (2-0x0-1,2- dihydro-3- L,
quinolinyl)-1H-indol-5-y1Joxy} (4’)_\"
acetyl)amino]propanoate I/If\}_}
o N *
3-{5[(3-hydroxy-1- bael V¥ -1
prrolidinyl)carbonyl]- 3- 1H- T {;
indol-2-y1}-2 (1H) -quinolinone Of‘I: k
3-{5[2-(3-amino-1- i C*\ Y £ =1
prrolidinyl)2- oxoethoxy]- 1H- F&u}/} -
indol-2-y1}-2 (1H) -quinolinone : = lf -\”M
- |/ .
N-(2-hydroxyethyl)-2-{ [2-(2- e Vo -1

0x0-1,2-dihydro-3-quinolinyl)-

1H-indol-5-yljoxy}acetamide




Sl S sl Sl 8
N-methyl-2- {[2- (2-0x0-1,2- _}_ R
dihydro-3-quinolinyl)-1H-indol- p 4{\3
5- yl] oxy}acetamide CL/\/(;\\“

|
N,N-dimethyl-2- {[2- ox0-1,2- _>-\ VY -1
dihydro-3-quinolinyl)-1H-indol- ; —_“ |
5- yl] oxy}acetamide m’?\\“

7

3- {5-[2-(1,1-dioxido-4- WO VA1
thiomorpholinyl)-2-oxoethoxy]- j -
|H-indol-5- y1}-2 (1H)- Cf:\f
quinolinone '
3- {5-[4- amino-1- piperidinyl- ’ __>“<:/\"“‘ Y4 =1
2-oxoethoxy]- 1H-indol-2- y1} - £<\ )

2 (1H)-quinolinone
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S el ad S S al) B
3-{5[2- (4-hydroxy-1- Dl Y. -1
L ~
piperidinyl)-2-oxoethoxy]- 1H- - _)
A
indol-2-y1}-2 (1H) -quinolinone m S
T el
3-{5[2- (3-hydroxy-1- =L Yy -1
pyrrolidinyl)-2-oxoethoxy)- 1H- @
indol-2-y1}-2 (1H) -quinolinone Q\ AL %
N
3-{5[2- (4-morpholinyl)-2- _>_/_\ YY -1

oxoethoxy]- 1H-indol-2-yl}-2

(1H) -quinolinone
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=Y) =Y (Ui { oS [ (S J8) dosn 2l)}) —0 —dism =l
() V) @SS € =Y U5 ~1H (U s Y — 50
tert-buty!5-({[tert-butyl(dimethyl)silyl] oxy}methyl)-2-(2-chloro-3-quinolinyl)-1H-
indole-1-carboxylate (7-1)
(Jtie ) Qism oL }) =0 ~(JBs S S —2ly) 7 Sl
iy e pmes Y ~dsl ~1H —(Jis {L_;wsj [l
]-(tert-butoxycarbonyl)-5-({ {tert-butyl(dimethyDsilylJoxy } methyl)-IH-indol-2-
ylboronic acid
—A Dl ggadia sl al £ 3 (38 Y (ala 0a e VWA aa 0T 0 8
2y Y — 55518 —Y = deoxygenated (pae SN 53 Jslaa ) Dlel
Ve a5 b LAY aa Y Y 7)) 2-chloro-3-iodoquinoline Ol s S
DS LS ¥ (el o0 e YOV G AVA) aslll b S ((p 1S
+,£) tetrakis (triphenylphosphine)palladium a0 (Cnisd Jid &l =l
Y) e assa i S Jolaes (88 4,00 o ln G5 e HVET G
00) Gl Sy S0 A (LS Y a5 e YV ) e Vet s )Y s
A delid) Jas oy Adlal Aelu VY sl zalill Jaalad) i L 0A vie (U e
g el ikl ity (3 o Yoo XY) JBY) D8 pale dsbae O el
sy i ym ey S ol Sl RS fg Sy aipeall SlsS e saai
3 O—f) s o eyt ddadl (A hexane OeSedl e AV v v) Lana sl
[ S [0 (Dt ) Qs (=L0)) =0 —diisn ol G (Uhsd)
(1 =Y) DS g0 8 =) o) ~1H (i 55 =T =5 =) =¥ ~(Ufe
tert-buty!5-({[tert-butyl(dimethyl)silyl} oxy}methyl)-2-(2-chloro-3 -quinolinyl)-1H-

indole-l-carboxylate (7-1)

Ol ey S

Vo

Yo



~ T -

'H NMR (500 MHz, CDC15) § 8.25 (d, 1H, J=8.0 Hz), 8.18 (s, 1H), 8.07 (d, 1H,
J=8.2 Hz), 7.87 (d, 1H, J=8.0 Hz), 7.77 (br t, 1H, J=8.0 Hz), 7.61 (br t, 1H, J=8.0
Hz), 7.58 (s, 1H), 7.45 (d, 1H, J=8.0 Hz), 6.65 (s, 1H), 487 s, 2H), 1.27 (s, 9H),
0.97 (s, 9H), 0.13 (s, 6H).
S1H —Uie oS5 a8) —0 (il i pS T 788 ) 7Y mdh )
(Y V) oS0 S ) —ds)
tert-butyl 2-(2—chloro—3—quinoljnyD—S—(hydroxymethyl)—]H-mdole—l-carboxylate (7-
2)
[l o (die S0 Ubsm =) 0 ~dfsn by e dslae O
o e S )~ s ~TH ~(id S —T =58 = Y) =Y (e {8
tert-buty!5-({[tert-butyl(dimethyD)silyl] oxy ymethyl)-2-(2-chloro-3-quinoliny1)-1H-
indole-1-carboxylate
GV e Q) M (88 ) cal o G0 e BYA G Y00 ~V)
(o)t e YTl e Y, A4) triethy-lamine trihydrofluoride )5 g s
Ay lels ¥ sad 2200 e (53 L )+ v) acetonitrile Qo syl 2 (e 0
dasdi s sodium bicarbonate a s s U S Jsbae On Ll Jelil) ks aaud
e sastall &y gumal) colidall Caiany (A e Ve xY) ethyl acetate JHY1 CBla
~(Jid 35S =Y sl =) =Y =i (el el S5 el by S
(Y =V) @BlanS S =) =dsa) ~1H —di =S 3onm) O
tert-butyl 2-(2-chloro-3 -quinolinyl)—5-(hydroxymethy1)—1H—indole—1—carboxylate (7-
2)
RN I R T T N X L ST
' NMR (500 MHz, CDCl3) & 831 (d, 1H, J=8.5 Hz), 8.19 (s, 1H), 8.08 (d, 1H,

7=8.5 Hz), 7.87 (d, 1H, J=8.1 Hz), 7.78 (br t, 1H, J=8.0 Hz), 7.63 (s, 1H), 7.62

\o
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(brt, 1H, J=8.0 Hz), 7.41 (d, 1H, J=8.5 Hz), 6.66 (s, 1H ), 482 (d, 2H, J=4.9
Hz), 1.81 (brs, 1H), 1.27 (s, SH).
SV ) TH (S T S ) Y (e ) = i el
(¥ V) OS5 S
tert-buty 5-(azidomemyl)-2-(2—ckﬂoro-3-quinolinyl)-IH-indole—l-carboxylate (7-3)
18- o =V —Cppnig i £ 0] il 310 S8 =A ) Al 5
VA el e s Y04 ¢ A e +, ) diazabicyclo[5.4.0Jundec-7-ene
¥ sl 1) ST B el O Ut Sl O (A A A (S
Dl S =)~ s —TH = e S 5m8) =0 (i
tert-butyl 2-(2-chloro-3-quinoliny I}-5-(hydroxymethy1)-IH-indole-l-carboxylate
L) s i s ((ASe ) el ts0n e TEe ) T V)
o (38 V) csal o o Le YA ¢ A e +,0A) diphenylphosphoryl azi
LYY oo gt sl 485 25 6% e N (e Y o) THF Cossom &l
CDlA Ly Aandie a3 Sl Se Jslae Gp Jelill s oy Aeba T s Gl
o520 gra iy 58 Dla aaiall & goaall el Caaang (Al Gle Vo XY) B
thexane GSel (e 1V 1) mash dsee Ll e gl Sy ad ll 285 (3 P ST
=Y = (e su ) —0 Ubsw =l b (OGS B IR Oa fon Gzt
(F V) DS 518 )~ ~TH ~(disd s =¥ — 555 )
tert-buty S—(azidomethyl)-2—(2-chloro—3-qu'mol'myl)—IH—indole-l—carboxylate (7-3)
st e Cu e ) s (8
'H NMR (500 MHz, CDC15) 3 834 (d, 1H, J=8.5 Hz), 8.19 (s, 1H), 8.08 (d, 1H,J=83
Hz), 7.88 (d, 1H, J=7.8 Hz), 7.79 (br t, 1H, J=8.1 Hz), 7.62 (brt, 1H, 1=8.0 Hz), 7.58 (s,
1H), 7.36 (dd, 1H,J=8.6,1.5 Hz), 6.68 (s, 1), 4.46 (s, 2H), 127 (s, 9H).
i ~TH =il 58 T sl Y)Y (3 ) —0 ~diten ol
(¢ -V) @OlauS S )
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(tert-butyl 5-(aminomethyl)-2-(2-chloro-3- quinolinyl)-IH-indole-1-carboxylate (7-4)
~IH (il 558 =Y =548 =) =Y (B 2 ) 70 Jism 2l e s B 2
o2 ) U Ca i (elon o e VA e VT Y —V) S 5 S Y —J s
s YT aie el O Ol D (aaa V£ S fanNL D) e 5 (A e
ol o i) S (e 0 ) A ks il g el
— s ~1H (LS -7 =508 - T) - —(J0e Gxel) =0 —disn =l
(¢ —V) WS S )
(tert-butyl 5-(5minome&1yl)-2-(2-chloro-3- quinolinyl)-IH-indole-l-carboxylate (7-4)
elans ey b ypa S
'H NMR (400 MHz, CDCl3) 8 8.27 (d, 1H, J=8 Hz), 8.18 (s, 1H), 8.07 (d, 1H,J=8 Hz),
7.86 (d, 1H, J=8 Hz), 7.78 (¢, 1H, =8 Hz), 7.61 (¢, 1H, J-8 Hz), 7.56 (s, 1H), 7.35 (dd, 1H,
J=8,2 Hz), 6.64 (s, 1H), 4.00 (s, 2H), 1.27 (s, 9H).
(g i sen — —(Jis S S 5ien (=l) V] =0 diom =l
i S g8~ —dsa) —1H (D s Y — g8 oY) =T [ (s
(e =v)
tert-butyl5-{({ [1—(ten—butoxycarbonyl)-4—piperidinyl]carbonyl} amino)methyl]-2-(2-
chloro-3-quinolinyl)-IH-indole-1-carboxylate(7-5)
IS —Y) =Y (Ut i) mo ~Un el 0n Uislae Gl
DS 5 S Y s —1H =(dad s
(tert-butyl S-(aminomethyl)-2-(2-chloro-3- quinolinyl)-1H-indole-l-carboxylate
ot 1,0 cp2e TA) HOAT (O T N S e Yot ot =V)
L L QP P R + V) triethy- lamine (e¥) JE il (IO NS
=) Uy (L3S0 V0 (ol s VO e VE¢) EDC (818 ¥ pal oa
£,00 (ana VY 1) 1-BOC-piperidine-4-carboxylic acid (S 52 S —8 ~(pu e ~BOC

B_\.AZLL:;_};AB\LJJ‘)H‘Cmﬁ(ﬂgAO)DMka(ZSA\SA\,\~ cL_;A\PZSPLﬁ_\A

\ o

Yo



~ Ty -

o320 e D5 S Jlaay VD DA G el DY s Jeldll € aell VA
st el Sl S e aiaty ale Jslasy B saaall A3 Juat; Aeke A5
[ — ¢ —(Jis S oS sism olho) DB 0 disw =) Gaadl S5
=) =Js ~1H ~(d—sid S =7 — 5,58 ) =Y [0 (el {8
(0 —V) LSS
tert-butyl5-[({[I-(tert-butoxycarbonyl)-4-piperidinyljcarbonyl} amino)methyl]-2-
(2-chloro-3-quinolinyl)-1H-indole-1-carboxylate(7-5)
eland e 35 ) 5ma
" NMR (400 MHz, CDCl5) & 8.25 (d, 1H,J=8 Hz), 8.16 (s, 1H), 8.05 (d, 1H, J=8 Hz),
7.85(d, 1H, J=8 Hz),7.76 (t, 1H, J=8 Hz), 7.59 (t, 1H, J=8 Hz), 7.49 (s, 1H),7.28 (dd, 1H,
J=82 Hz), 6.61 (s, 1H), 4.48 (d, 2H, J=5 Hz), 4.12 (m,12H), 2.72 (m, 2H), 2.26 (m, 1H),
1.84 (m, 2H), 1.65 (2H), 1.42 (s, 9H), 1.25 (s, 9H).
[0y~ —Jaad ~TH ~(dsim =7 —5ous =Y ) =S5l =7) =Y -N
(N =Y) aalaS g S e~ —{dEs
N-{[2-(2-0x0-1,2-hydro-3-gumohnyl)-1H-indol-5- yl}jmethy }4-pipendme
carboxamde (7-6)
4 (S S S pele) D] 0 i el Gn Dslae s
O] TH (S ¥ s =Y) =Y (e (s (dsS (D
oS 52 S )
tert-butylS-[({ [1—(tert-butoxycarbonyl)-4—piperidinyl]carbonyl} amino)methyl]-2-
(2—chloro—3-quinoliny1)-1H-indole-1—carboxylate
e s G 100 (3 [ G e 0 e TV e T 0 )
by la el Gl WJelall 3 g Aol YA Baad 20 s _\_u:()lu.lﬁ\ﬂ)
Dot 13 iy s e ) (sile psnd s 31S 58 Jstons Jlisall G ) 00

el qﬁpjcwuﬂ\@ﬁﬁ).g@usmw\ o gyl casn

\o
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mlo e (0.1THF /CHiCN [HO Ao sall — oo Jild Ll sila s S
—-Y L) Q;‘JB—Y N —}mSj "‘Y) "‘Y]} -N QS)AX &iL_L\.:sM _9‘)‘9.\3 ;.‘_‘.\:.\u.a..a:-

(3 =V) a8 Gpamn — ¢ (e [y —0 —dsad TTH ~(ddshse

N-{ [2-(2-oxo-1,2-hydro—3-gumohnyl)-lH—indol-S- yllmethy}4-pipendme

carboxamde (7-6)

'L NMR (400 DMSO-dg) 512,20 (s, 1HD, 11.58 (s, 1H), 8.53 (bs2H), 841 (; 1H, J=5

Hz), 7.72 (4, 1H, J=8 Hz), 7.52 (t, 1H J=8 Hz), 7.46 (d, 1H, J=8 Hz), 742 (5, 1H), 738 (&

1H, J=8 Hz), 729 (s, 1H), 7.25 (t, 1H, J=8 Hz), 7.01 (dd, 1H, J=8, Hz), 433 (4, 2H,J=5

Hz), 3.32 (m, 2H), 2.90 (m, 2H), 2.48 (m, 1H), 1.89 (m, 2H), 1.78 (m, 2H).

Ol 5y b e Jiula ¥ dpin (A A Y 5V oY LS el jumald Ay A

A 8 e gl N S5 ) T

1,2-dihydro-3-quinolinyl)-1H-

indol-5-ylJmethyl} propanamide

AARSEREN
S yall o uS ol Jsall S yall B8
\

-(di 1n0)-N-{[2-(2- ¢ N Y =V
2-(dimethylamino)-N-{[2-(2 \/\\}*J
ox0-1,2-dihydro-3-quinolinyl)- e "
1H-indol-5-yl}acetamide I\

S I\
1 /f ~ X3
2-amino-2-methyl-N-{[2-(2-oxo- /)‘H A=Y




_\T’Q_

C-Mplir
[T Y

AcDHATO

A

A



- \r‘\ -

~cnatnaed
I3

(; TENEL
( /\,/ e k

A

1) m ) —TH ~ g8 =0~ —T s =) 7Y S 2l
(V —A) @OlnS s S
 tert-butyl2-( 2-chloro-3-quinolinyl)-5 formyl-1H-indole-1-carboxylate(8-1)
~o —(Jid S <Y =S ) ST Jben sl R
L 1,4 cama Av e (Y =Y s S =Y =l —TH (e (S 5o8)
G (818e © el n G50 e LA eaa A0 ) MnO; 5 (L3S ) (ol > 5
el )0 s W gl (-3 e ) +) dichloromethane Oluadl 5,8 SG
Sy (A8 £, el 50 e A0 e YV 2} o3l MO, Giliags
O ia 555 S AL Qe rg g Sldadl i g Baal s Aelos 5 el ()
Y JSsm ey el a0 il 38 (A e Ve +) dichloromethane
(Y ~A) cBnS a8 =Y sl T1H mdie s 0 ~(Jidl5ipS —Y 5,518 )
tert-butyl2-( 2-chloro-3-quinolinyl)-5 -formyl-.lH-indole—l-carboxylate(S- D

slansse )5y pa

\ o
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'H NMR (500 MHz, CDC3) 5 10.11 (s, 1H), 847 (d, 1H, J=8.8 Hz), 8.22 (s, 1H), 8.16
(d, 1H, 7=10 Hz), 8.09 (d, 1H, J=8.6 Hz), 795 (dd, 1H, J=8.8,1.7 Hz), 7.89 (d, 1H,J=8.1
Hz),7.81 (brt, 1H, J=7.6 Hz), 7.64 (br t, 1H, J=7.5 Hz), 6.80 (s, 1H), 1.27 (s, 9H).

CLH (e S5 7)) —0 (S ST Tl 7Y 7Y =
(Y —/\) oS S =Y~ s
tert-butyl 2-(2-chloro-3-qu'molinyl)-S-(-hydroxyethyl)—IH-indole-l-carboxylate (8-
2)
s—>3 methylmagnesium bromide » sruiclell e Ly 0 e Jslae aliay
VY el 15 o—te Y0NS (e A0 g Y s YY) Olosssoue Bl
—o —(Jsid S T oS ) SY dfien el O Jstae A (S
cloa G e Y cama A o) —A) OanS yS Y mds —1H —dse 8
s gl Lalal Gl 0° saee vie (A Lo Yo) ol ysssona ol B (S
V pH (s> 52— Gl i il (S Jslas op Jelill bld sy s AR v
Gl e sastal Ay guaadl Gl Cadadg () e ) e xY) iyl s
S Y n) msesll asee Ll sl s S Cond ) AR S5 S i e sl
S oY) =Y G el bt (claSell (b daN D TV (e L
~A) @SS~ sl T1H —(Ufe ouSsoam V) 7O —(Jd 98 -V
(Y
tert-butyl 2—(2-chloro-3-quinolinyl)—5-(-hydroxyethyl)-lH-indole-l—carboxylate (8-
2) |
elans )b

'H NMR (500 MHz, CDC13) 8 8.29 (d, 1H, J=8.8 Hz), 8.18 (s, 1H), 8.08 (d, 1H, J=8.5
Hz), 7.87 (d, 1H, J=7.8 Hz), 7.78 (br t, 18, J=7.1 Hz), 7.64 (s, 1H), 7.61 (brt, 1H,
J=7.1 Hz), 742 (dd, 1H, J=8.6,1.5 Hz), 6.66 (s, 1H), 5.05 (m, 1H), 1.58 (d, 3H, J=6.6

Hz), 1.27 (s, 9H).
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— = —1TH —(did S Y s -Y)- v ~dond —o U el
(¥ —A) DS S
tert-butyl 5-acetyl—2-(2-chloro—3-quinolinyl)-lH-indole-l-carboxylate (8-3)
S ) =0 (i€ T =S Y)Y e bl (it
(oo s e 1,18 e Al ¥ —A) @SS 58 ) -Jsa —1H — (M
e 5ol A8 3 (LASe © el (e 1T (s ATT) MO (1350
Lo 0,Y0 cana 04 +) AT MOy il 32y delu sl g lad Wl (A )
gy Slasdl e g 32l 5 el saa) (il ey (38 YA (ol o
~0 Jiisw el el saidl i ) S (A8 e Y ) Ol g5l Sl
(1 =A) DS 5 S Y —dsul —1H ~(Jaid 5398 =Y =58 Y)Y —
tert-butyl 5—acetyl-2~(2-chloro—3-quinolinyl)-lH-indole-l-carboxylate (8-3)
elans e 53 o5ma
'H NMR (500 MHz, CDds) 8 8.38 (d, 1H, J=8.8 Hz), 827 (d, 1H, J=0.7 Hz), 8.21 (s,
1H), 8.09 (d, 1H, J=8.3 Hz), 8.04 (dd, 1H, 7=8.8. 1.2 Hz), 7.89 (d, 1H, J=8.1 Hz),
7.80 (br t, 1H, J=7.6 Hz), 7.63 (br t, 1H, J=7.5 Hz), 6.76 (s, 1H ), 2.70 (s, 3H), 1.27
(s, 9H).
(¢ =A) sidsiss —(1H) =Y ~(d =Y ~dout ~1H ~ad —0) -7
3-(5-acetyl-1H-indol-2-y1)-2(1H)- quinolinone (8-4)
—(Jid s —Y 5,8 Y)Y — o —0 disn (el Oe Jsbae (Ao
g_;(g_ﬂxﬁ@}q\‘ V40 (e Er (Y —A) Sl 58 ) —Jsul —1H
Jelamll s 3y Asle Yo BAA&\%S)Y\J_AAUM\ Uass e VT s
il () e 04} DIV L) Bl ) e ey il A S
Ot —TH ~ i —0) =Y and e el gy g o8 A peall Slo sl
(¢ —A) chsud i —(1H) =Y ~(0 =
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3-(5-acetyl-1H-indol-2-y1)-2(1H)- quinolinone (8-4)
el o s s A
'L NMR (400 MHz, DMSO) 3 12.22 (5, 1H), 11.94 (s, 1H), 8.59 (s, 1H), 8.31 (s, 1H),
776 (4, 2H, J=7.9 Hz), 7.60 (d, 1H, 1=8.6 Hz), 7.55 (¢, 1H, I=7.5 Hz), 749 (s,
1H), 7.39 (d, 1H,J=7.9 Hz), 7.26 (t, 1H, J=7.5 Hz), 2.62 (s, 3H).
-(1H) =Y —{J— -Y ~ds») ~1H ~[0d (Jedsose —8) Y] —0) Y
(0 —A) Osdyiss
3-{5-[1-(4-morpholmyl)ethy!] 1H-indol-2-y1}-2 (1H)-quinolinone (8-5)
~(1H) =Y ~(J— —Y ~Jdsad —1H ~din ol —0) =Y e bada A
PR SV (o W i R N 2 S A R —A) Cslsiss
e e 0) LAY e (e © cAn G50 o VAT A e oY)
AT o OX) sl 33 5o sl (RS 0 eedlm B0 e AT
Y oSy ST s sead ¥ da Gsae (e (88 0 (ool 5o G
O3 se Adlia) 2y lele A Bad 000 e (A Gleto) dsbual 2 e
Slovye0) sl aes S N A ) e v ) DA
oaa OF) pssal 2oum s sl (S 0 ilon B2 e LAY
G Al 1Y =A S (e ¥) s 8 s (B8 oA on 15 a e LAY
o523 s SLS S Uslae 0o ) 1) s G Jelall s andys - Opa s O
DYt A pemnll Rl ity (A e Vv ) BY) CDlEy ale ey e
)~ ee il Uil s sSs cand S RS fuy S 8 el DS
—1H [ (L ge —£) 7] m0) 7Y (o had ( TFA/1 [CH;CN [H;0)
(o =A) i si € ~(1H) =Y ~(ds =T ~J5¥

3-{5~[1—(4-m01pholmyl)ethy1]-1H-indol-2—y1}—2 (IH)-quinolinone (8-5)

ia) ila by o B
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$-6.'"H NMR (500 MHz, CDC15) 8 11.15 (s, 1H), 9.28 (brs, 1 H), 8.37 (s, 1H), 7.72 (d,

1H, 1=8.0 Hz), 7.57 (s, 1H), 7.54 (br t, 1H, J=7.6 Hz), 743 (d, 1H, J=8.0 Hz),

732 (t, 1H, J=7.6 Hz), 727 (d, 1H, J=7.8 Hz), 722 (d, 1H, I=7.9 Hz), 704 s, 1H),

3.72 (m, 4H), 3.41 (g, 1H, J=6.6 Hz), 2.56 (m, 2H), 2.43 (m, 2H), 1.46 (d, 3H,

J=6.6 Hz). °
D b oo Jaub A dsaa B8 A ia T A LS Al sl 5 8

b LS Jaad Gl S A bl )l B O OS5y 5l Alanu

' NMR (500 MHz, CDC3) 8 11.13 (s, 1H), 9.76 (br s, 1H), 837 (s, 1H), 7.69 (4, 1H,

J=7.1 Hz), 7.60 (s, 1H), 7.52 (1, 1H, J=7.6 Hz), 7.42 (d, 1H, J=8.3 Hz), 7.30 (&, 1H,

J=7.6 Hz), 7.25 (d, 1H, 1=8.3 Hz), 724 (d, 1H, J=8.5 Hz), 7.02 (d, 1H, J=1.2 Hz), V-

3.34 (br m, 1H), 2.64 (br m, 2H), 2.45 (br m, 2H), 1.79 (br m, 3H), 1.50 (d, 3H,

J=6.6 Hz). 8-8, "H NMR (500 MHz, CDCl3) 8 11.17 (s, 1H), 9.74 (br s, 1H), 8.36

(s, 1H), 7.69 (d, 1H, J=7.1 Hz), 7.53 (s, 1H), 7.52 (¢t 1H, J=7.6 Hz), 7.43 (d, 1H,

1=8.3 Hz), 7.30 (t, 1H, J=7.6 Hz), 7.25 (d, 1H, J=8.3 Hz), 7.19 (dd, 11, J=8.5,1.5

Hz), 7.02 (d, 1H, J=1.2 Hz), 3.66 (m, 1H), 3.56 (m, 1H), 3.49 (q, 1H, J=6.6 Hz), \©

3.45 (m, 2H), 2.55 (m, 1H), 2.46 (m, 2H), 2.40 (m, 1H), 2.05 (5, 3H), 1.46 (d, 3H,

J=6.6 Hz).
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tert-butyl 5 - {[(tert-butoxycarbonyl)amino] carbonyl}-2-(2-oxo-1,2-dihydroquinolin-3-

vl)-1H- indole-1-carboxylate (9-1)

—Y ) S s =Y) ~Y (QiseS S 2l) T Oe dsbae Gt
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el s 27V e (A L V) tBUOH (B (A )Yl a1 0
Gy (S ) el oa 50a e e aaa £,9) il 3y 4K Gl
Gt s e 8 5 Jslaall S a5 Ao le Y 50l ) v die ) dadal)
e T XT) BV S (LA e Vo) e B8l agdga Sl S sl
Sotae ol (A o Vo) elallsaal s 5 pe saaiall & el A5al) Joaty (g
el A8 5 5 58 S e seall Glile e Gt (A e Vo) ale
(TFA 7+ 25ny ae CH3CN [H0 4as) skl = uSe Qi) Wl a giles S
=) =Y ~{ds S [ (JiiseoS (oS5 o)) ~0 Jisn el Jhad
~1) @SS Y sl ST (Y mdsu S 6 Y 0 s

()

tert-butyl 5 - {[(tert-butoxycarbonyl)amino] carbonyl}-2-(2-0x0-1,2-dihydroquinolin-3-
yl)-IH- indole-1-carboxylate (9-1)

"H NMR (500 MHz, DMSO-dg) 8 12.06 (s, 1H), 9.37 (bs, 1H), 8.05 (s, 1H), 7.92 (d, 1H,
J=7.8 Hz), 7.82 (s, 1H), 7.52 (m, 2H), 7.35 (m, 2H), 721 (m, 2H), 6.72 (s, 1H), 1.50 (s,
9H), 1.34 (s, SH).

(Y =) OlsusS —(1H) =Y =(& -Y ~dsad ~1H — s —0) =¥
3-(5-amino-1H-indol-2-y1)-2(1H)-quinolinone (9-2)

[ (JsisoS (S5ism oL} =0 Jisn ol e Jolaa dallas 25

Tdsd STH (Y mosusSsome GBS O =Sl -Y) =Y ~{dag S
Vo) TFA 5 CHyCl e V1Y) (o adla Jd (pae W ) —9) OLuS S )
£0 320l g Lot WL bl Ldall din s HyO 5 DMSO e bl ¥ Adasd 5 (L3 Lo
) skl eSe Ll L ) il s S0 ol DY A8 2y Jlaall 38 5 Ads
=(L =Y ~ds) —1H — el —e) =Y (TFA 7+,) 2535 e CHCN [HLO

(¥ =%) oS —(1H) =¥
3-(5-amino-1H-indol-2-y1)-2(1H)-quinolinone (9-2)
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'H NMR (500 MHz, CD;0D) 8 8.42 (s, 1H), 7.74 (d, 1H, J=7.8 Hz), 7.51 (t, 1H, J=7.8 Hz),
736 (d, |H, J=8.3 Hz), 7.28 (d, 1H, J=8.3 Hz), 7.25 (d, 1H, 1=8.3 Hz), 7.05 (s, 1H), 6.98 (4,
1H, J=1.5 Hz), 6.74 (d, 1H, ]=2.0 Hz), 6.72 (d, 1H, 1=2.0 Hz).

“1H —(J—id 530S =Y =50 e (LA =Y ) =S ) V] SN~ sl 8
(¥ %) 2elSloS Gy~ [ —o —d s
4-amino-N-[2-(2-0xo0-1,2-dihydro-3-quinolinyl)-H-indol-5-yl]-1-piperidinecarboxamide (9-3)

G e+, Y0 cana Vo) Dlasis sl 50— e S5 Ciliay
(350 1,0 Gxeloa ts0n o Y0 Al o v 0 V) s (88 )10 ala
¥ =9) Gl ~(1H) =Y ~(d =Y ~Usa ~1H —ad —0) =7 ge Jas Y
Sy (A e Y ) QLS L_,.a\:gs(@f&\ Ol a s0a e LYY cana U8
Qi — € Jofaw el Gy saaly delusad 207 e malll Ladal)
) Baladl Gan s (38 XY 0 loa 50 (e 00 e ) v) bl S
be a5 sea Sl g S Jolae On el bala sy sl dele saad T 2
a5 seall Clil PlA 4 paall Akl Caiany (A e Ve 3 IS T It ENPp I
() e Vo) TFA 5 CHCl 0Y bads (8 sl U (e Jslas Aadles 205 3S 535
glao ¥l i gl balall an s e Ll (e il DMSO (5 Ok ddand g
Z0Y d5as ae CHICN [H0 duw) skl mSe 385 20 . S 5 o5 (A3fa £0 5ad
=Y ot ALY O s Sl =Y) SY] N sl —f —axd (TFA
(¥ =) 2SS o =) —[d =0 =dal —1H ~(Jd 58

4-amino-N-[2-(2-ox0-1,2-dihydro-3-quinolinyl)-1H-indol-5-yl]-1-
piperidinecarboxamide (9-3)

TFA e b )3 G
INMR(500MHz,CD30D)8.45(s,1H),7.75(d,1H,J=81Hz),7.54(t,1H,J=.1Hz),7.53

(m, 1H),7.38(m,2H),7.28(t, 1H,]=.1Hz),7.20(s,1H),7.08(dd, 1H,J=.0,1.9Hz),4.29(

Yo



— \ io —
d.2H,J-6 9Hz), 3.37(m,1H),2.99(t,2H,J=.98Hz),2.05 (d, 2H ,J=.1 Hz), 1.60 (qd,
2H, J=4.4, 1.5 Hz).
—¥ oo B Y O S oY) YN — ol —f umad O N
Ao (¢ =9) 2S5 S G —Y) —{dEe [ om0y —(1H (Jadsiss

e iy sl €y lasiely £ =Y Sl

9-4, 'H NMR (400 MHz, DMSO-dg) 812.1 (s, 1H), 11.5 (s, 1H), 8.52 (S, 1H), 7.79 (br s,
2H), 7.72 (d, 1H, J=8 Hz), 7.52 (t, 1H, J=8 Hz), 7.43 (m, 2H), 7.37 (d, 1H, J=8 Hz), 725 (s,
1H), 7.25 (t, 1H, J=8 Hz), 7.06 (m, 2H), 431 (d, 2H, =5 Hz), 4.04 (d, 2H, J=13 Hz), 3.20 (br
s, 1H), 2.76 (1, 2H, J=12 Hz), 1.83 (d, 2H, J=13 Hz), 1.36 (m, 2H).
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«C3-Cy cycloalkyl (C=0)0y (¥)
aryl (C=0)0s (£)
<heterocyclyl (C=0)Oy (°)
«(C1-Cio) alkyl (1)
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