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=
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[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

S=50dl 10-2785173

L1/VISTA 9AA CA-170 (&2 €13 . (Curis Inc.))C 25 E A= PD-1 AIAENE A7 o]t},

gk AA|Elo A, AAEJE A A= PD-L1 &0 Agge = pPD-1 ¥ PD-L19] H&x8S 2dstal, o]
ol Wl oA E oA 3l= PD-L1 gAlAleltt. PD-L1 oAAE oplET olH|EgFy, FEHFT KN035
BMS-936559 (H.g]2~E-mloloj~ A~ (Bristol-Myers Squibb))E Z33slL}, o]o] AgE A= ¢

olg]at AXFEj o] 3 ZWHol|A, AAFCNE A A= CTLA-4o] ZAgsla, A JgAS A= CTLA-4 AAE
AE AAAeltt.  CTLA-4 JAAE olZzlFv, EdAFw (ol2=EgAU7F 9 W=o]&), AGEN18g4 H
AGEN2041 (o}Al Y = (Agenus))S E3al), old A|3te A= =t}

T OE AAYHAA, AAEJNE JAA= LAG-3 AAEINE JA A o|th, LAG-3 AAESNE JA A9 o&=
BMS-986016 (H.g]~E-mloloj~ ~9]), GSK2831781 (F&az=n|~Z#k2d(GlaxoSmithKline)), IMP321 (3Z&]n}
vto] @ W= (Prima BioMed)), LAG525 (=3t2E|2~) B o]F PD-1 H LAG-3 JAIAl MGD013 (wla =AY~
(MacroGenics))& ¥3talu}, olo] AE A= Z=th. o3k AAAde e T & ZHo|A AAXAE JA
A= TIM-3 ATXEANE A Ao, EA-T TIN-3 JAA = TSR-022 (HAIZ)E Egksl), o] AlghxX+= &

T gE AAGH A, 2o VA" B4 siEE F sk oA ATl vgdE 234 oz S,
WAk, A, AgUlere, e 2Rl AEE A FERFOR, SERM (H8d A iER2 584 =F
Al), SERD (H&A o ~E=Z7 F8&A 343 28A]), gk o ~EZ7 584 & 2dA, v FE4 EE
bdg d~ERZ AgAe] = g FHE EFsY, oo AFEHAE e diERZ A FaHY =
el e wUE Fojd 2 P 2EZAA dAaY ZEAG D A A G drER7-
FAF AFE Eee AR AERA-FAF &3, @ I AR H9o] TS AFS AAR AFsE g A
& Fere] A2ERA-FAF 28-S Bttt dxdoz, A3 P 2EZ AR EWAEHRHEE AFo b
g o 2EZ-FAF ZEo] flon, EEAM-AgAY Fdo mHoltt. P ~ERZA IFE HAIEH o
3]

rir

ol~EgAUIZIZ Y=F W0 2014/191760] AFH ). o ~2EZA 315hEe] 7o) vA|$H4 o= SERM o
Ad) ol=2E=d, viAlSAgE, BRg2dqrEdS, F .
ZAH, ezdA=Ad dEAA, gEAA, Eudl 2 ZHAEGRE; ofZulelA]l JAA AW ofv|=FF
HEWE, HAESE, oj2EgE dauag, s=2F yadvx g 9 JEZE; 2 FIUEEZA o7
U Fradd, AERdgs dUqAEds, S2EnHE oMAHOIE, AZZEHE ofAHoE, dnit)E o}
AEHCIE, UEZAXHE, HEFSAZZAXLHE olAHOE, HAIXREE olMHOOIE, wHAXREE olAHo]
2O ~HE oMAH O E, ZRALHE Y AuR-ES X3

5
Yo

E, -
T tE AXNGEdA, E2dol ZA" &4 = T shue ' AATIAY RiRAA 22 dqdg A9aS
e 339k XuE g fFaFeR, JduA dmEz FE&A 2G4, d9H G2z FE&A s 2EA
/e oA, @dst k=2 84 BaA, BE FEY B [ =2 AFgAe ® UE JEHE
z3teh, old AFHAE e =R (A HAEAHE) JAAY Fagd 23t e agE F
ofFlh, g AAdHA, dEAY e u3de t=zaA-AHggdo|tt. A= gshEe] nAIsHA o
WO 2011/156518 2 w=F 53] W35 8,455,534 2 8,299,112 AlFHTt. Fot==zA 3igtEo F719 vlA %
A o AFFEME, olFFEHE, AZIEHE oA HOIE, FREvitiE oAHCIE, AFRNTE,
e, EEaYY e, AEIVUE, ELQFEHE, ofbgHE ofAHoE 4 AlWE WS 233t

gk SHoA, Holk 1F9] F71ef sletapAlet 2es & Ao SgEe] FoE X¥ste XE SWo] AT
k. 2ol MMAE 23 ARAA AEX FAE Fole] X F:eA e FoE, Aol AY, Ee A
|4 524&5 A8 FoA2 & A

TAA ANGE A, g QW FHojn 19 A oAAlAe 2E3 B vl 3eEo Foj= ¥asit)
sk AAIE A, Holx 159 71uA] JAAlE EaFo|mAE|E 3-7)1ubA] (PISK) A4, BFE E|Z2Al 7]

Al (BTK) JAA H= v B2 71uAl (Syk) A4l B 19] =to 2 g e,

2 o] AgE 4 Qe PIsk JAIAlE dE A k. PI3 71UAl JAIAS] o= JERI, Hu5A
gy, Flexal, oldelely, Helels, FZuj= 529, ZSTK474, PWI33597, CUDC-907, X AEZS-136, T
4, GS-9820, GDC-0032  (2-[4-[2-(2-0] A 2T -5-wEl-1, 2 4-Eg|o}Z-3-2)-5,6-T] 3| =& olu|t}%[1,2-
141 ZAA 9 -9- 9] e - 1-d [ -2-w g 2 2 opn| =) | MLN-1117 ((2R)-1-F5A]-2-F-Eld 4 (S)-w€E
E2IYOlE; e WE(E4A) {[(2R)-1-HFA-2-Fed | SA X223 4)), BYL-719 ((25)-N1-[4-m€-5-[2-
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[0466]

S=50 10-2785173

(2,2,2-E8]&F 221, I-yvdeld)4-v v d ]-2-Fo}Ed |-1,2-9 Eejd 72 R 2obu| =) GSK2126458
(2,4-1EF 2 2-N-{2-(HME 5 A -5-[4-(4-F 2 A ) -6-F] =2 d | -3-v] e v d J Al = o) =) TGX-221
((£)-7-rE-2-(REE3-4-)-9-(1-dopr] ol &) -] 2] 5= [ 1, 2-a]-¥] 2] M| W -4-2) | GSK2636771 (2-"&-1-
(2-vd-3-(EgEFoame)id)-6-R2Fe] m-1-H 2 [d] o] v thE-4-7t 2 84 v =g 3 2etel=), KIN-
193 ((R)-2-((1-(7-M€-2-R 2 &2 = -4-& 2 -41-9] 2] = [1,2-a] T v D -9-2) o & )opu] =)l 24F), TGR-
1202/RP5264, GS-9820 ((S)-1-(4-((2-(2-opv] =] 2] nd-5-)-7-HE-4-H3 =FA X2 F-1-2), (S-1101 (5-
EF2-3-9d-2-([S) ]-1-[9H-FF = -6-Lotr = | -Z 22 )-S3H-F U&7 -4-2), ANMG-319, GSK-2269557
SAR245409 (N-(4-(N=(3-((3,5-t]ml F5A 3 ) obr| ) A 511 -2-A ) 3 ) 3l ) -3-v| HA] -4 md il =ofv] =),
BAY80-6946 (2-0}1| t-N-(7-H| S A]-8-(3-EE2Z 2| = T2 ZA])-2 3-U]3| = Zo|uthz[1,2-c]F =), AS 252424
(5-[1-[6-(4-=F 22 -2-8| EZA - ) —Fsh-2-Ad |- E-(Z)-L e dl | -Elo}& 2] -2,4-1 ), (Z 24832 (5-(2-
o ie-8-ZF 0 ®-[1,2 4] EgjolER[1,5-al 9 2 P-6-2)-N-tert-F &I Jd-3-=Zoh =), FaE24  (56-
[2,6-0 (4-22Eed)4-v et ]4-(EdEF e 2rd)-2-v g|dolrl), GDC-0941 (2-(1H-SIthE-4-<)-6-
[[4-(E =2 d)-1-v e d [ E | -4-(4- R 2 E 2 d) E el = [3,2-d] ¥ 2w e),  GDC-0980  ((S)-1-(4-((2-
(2-opv] =] 2| m P -5-)-7-v B -4-R 2 & 2] =B ol =3, 2-d | ¥ 2] v I -6-) v & ) 9] 7 2] -1- ) -2-B| =5 A =2
2P-1-2 (RG74222% FAE)), SF1126 ((8S,14S,17S)-14-(FF2EHA W &) -8~ (3-FolH T =X 29 )-17-(3] =
EAWE)-3,6,9,12, 15-HEFS A-1-(4-(4-% i—8—3ﬂ‘é AH-A2d-2-) 22 Z 8] 4§ )-2-%A}-7,10,13, 16-
H ESfolASE I ZE-18-2 0 0| E), PF-05212384 (N-[4-[[4-(t]HEotr) e)-1-v ¥ 2] vjd [7h= wd o e ]-N' - [4~
(4,6-U-4-R2Z2|d-1,3,5-Eg]o}xl-2- ) ¥ d ] Taﬂo}), LY3023414, BEZ235 (2-w®-2-{4-[3-"E-2-%2-8-
(F=H-3-2)-2, 8- =2-1H-o|vtx[4,5-c]F=-1-d [Hd I Z2d U E-), XL-765 (N-(3-(N-(3-(3,5-1]
ml S A opr) 1) 7 5 |l -2- ) &9k ) F D) -S| S A —4-m Al =obv] =) 9l GSK1059615 (5-[[4-(4-¥] 2]t
D-6-FA e ]-2,4-Flot=edr]), PX886 ([(3aR,6E,9S,9aR, 10R, 11aS)—-6-[[H] 2= (FZ R Z-2-c]d)o}
1] e [ e 2] |l ]-5-8] = A -9- (W] S A W E)-9a, 11a-t W€ -1,4,7-E8]-%4-2,3,3a,9,10, 11- AL S] =291 d] = [4
Shlol&==wl-10-] oAHIE (aEdi o eX5))S T, ol AdHA = &=

S AA Gl A, B o] B3RS PIk3 AAA @ Fof JuR ZFH,

2 g AFE-sl7] 93 BIK A= gl ¥X 5o k. BTK AlAl9] ¢ o] BFEY (PCI-327662 % ¥
x]%)( B ZH]ZF(Imbruvica)™) (1-[ (3R)-3-[4-o}1] :=-3-(4-H| {5 A - L ) F 2} = 2 [ 3,4-d ]| ¥ 2| v D -1- | 7] ¥
a}la -]z 22Z-2-¢-1-2), yold|=ygud-7]vt JAA oA AVL-101 2 AVL-291/292 (N-(3-((5-Z

QZ-2-((4-(2-HFA AN FAD A D) opn| ) T 2w H-4-)o}n| ) H| ) opaHoeln| =) (opdel  HEEFE 2~
(Av1la Therapeutics) (1 #Fo] R4 x3¥+= v 55 F7] No 2011/0117073 =), HAFEE (IN-
(2-F22-6-wE | d)-2-(6-(4-(2-3| =F Aol D) 7] A 2} X1 -1-% ) -2- uﬂ%i]?ﬂﬂl'a 4-Lopu| ) E]o}E-5-7} 215
2otu| =], LEM-A13 (L af-Alobm-HEl-3| =S A -HE}-H| R -N-(2,5-t] HE2RHd) Z2lolu|=),  (DC-0834
([R-N-(3-(6-(4-(1,4-t] ¥ &1 -3~ iAJﬂa}x —2-ol)F o . )—4-W & -5-8 2 -4 5-T] 3| = 2 1] 2} 71 -2-< ) -2- 1]
g9d)-4,5,6,7-HEZHS| =2l [b]E| #-2-7F2 H2otu| =] (GI-560  4-(tert-H-9)-N-(3-(8- (3| do}n|
w)oln|thz[1,2-a] ¥ 2Fl -6~ %‘)Jﬂé)*ﬂzo}ulw, CGI-1746 (4-(tert-H-&)-N-(2-WE-3-(4-HE-6-((4- (T2
Fdl-4-7hE ) v ) obu] ) -5-5 -4, 5-t 8| E R vl ehrl -2- ) s d Wl =obn =) ONK-774 (4-(4-((4-((3-oF=
ol o d)otr| ) -5-FF L. 23| g d-2- ) o}r| ) F| Z A ) -N-m| 2 3] F-o}u| =), CTA056 (7-#1Z-1-(3-(H]
AR d-1-) 2 2 8)-2-(4-(F 2 d-4-d) A ) -1H-ol W] vh 2[4, 5-g ] 1 =5 4= -6(5H)-=2) . GDC-0834  ((R)-N-(3-
(6-((4-(1,4-H] v &-3- %iﬁb‘ﬂav -2-e) ) o] i) -4-w ' -5-% -4 5-T] 8| = 2 7] 2h il -2- ) -2-w| e H ) -
4,5,6,7-HEgts| E2ulx[b]E o #H-2-7F2 8 »~otm| =) | GDC-0837 ((R)-N-(3-(6-((4-(1,4-T]=&-3- ij}iﬂa}
A-2-d) ) obr] )4~ uﬂ% 5-% -4, 5-t] 3| BRI 2}x1-2-% ) -2-w| e #| d)-4,5,6,7-H Egts| = 2wl x [b]E &
H-2-7p2 B ~olm =) | H-71224, ACP-196, ONO-4059 (9. TpulrE]Z2(0no Pharmaceutlcals)), PRT062607
(4-((3-(20-1,2,3-Egob&-2-) #ld) o] 3= )-2-(( (1R, 28)-2- O}Uli/\1ai6‘1¢aj)°}ﬂli)ﬁiﬂﬂlﬂ -5-7}2 5 >0}
me sEggrdels), (L-47 (1-(1-otaE 2UJNED-6-U)-9-(1-A &-1H-3] 2E-4-¢) M = [h] [1,6]1 1} E] 2]
9-2(1D)-2), 2 RN486 (6-AZREZRI-8-FF Q2 2-2-(2-3| =5 A W -3-{1-m g -5-[5-(4- Uﬂ% ] o] 2]~
1-)-9 g -2-Loln| = ]-6-24-1,6-T] S| =2 -9 2 -3-U }-¥d)-2H-0] 27 EA-1-2), © BIK &4E& A
3t 4 glE gE BEx, dE So 1 dEo] HEo HExE FIy+= F3 [Akinleye et ah, Journal of
Hematology & Oncology, 2013, 6:59]¢l 7|AlE ol& BIK AAES E3Hatct. 3 A ejola, 2 wmo] 3}
F=2 BIK SAAl9F @ Fo] Jej2 23Tt

O

el ARSEE7] A%k Syk AAAE 2] gAE0 AL, dE 5o AEETEY U-(NESRZRHohw)-
2-((4-U4-(ed z 2 ) A H e -1-d) s opr| ) v g u e -5-7h 2 ~opn| =) dEAEEY  (6-(1H-lvh&-
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[0467]
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[0469]

S=54l 10-2785173

6-2)-N-(4-R2Ze e d)olvthx[1,2-al 9] gkl -8-oknl) , E2EpvtEld  ([6-({5-ZF 2 %-2-[(3,4,5-E]H]
EAH ) ot e ]-4-3) g v] d folu| = )-2 2T WD -3-F A-2, 3-T] S| =2 -4H-9] 2] = [3,2-b] [1, 4] FAFX] -4-
dlre Hal==zl xadolE), ZABEY oUER ¢ (&F (6-((-FF22-2-((3,4,5-E8 w1 5A] 9
D)ot i) g g ud-4-% ) obn| i) -2, 2- ] W R -3- A -20-T] 2] = [3,2-b] [ 1,4] $AF-4(3D) - ) Wl E 220 E),
BAY 61-3606 (2-(7-(3,4-TiWlE Ao d)-o|n|thx[1,2-c] T gl v]e-5-Loln| i )-Y B ol = HCl), R09021 (6-
[(IR,25)-2-o}v] s A S R ohr] 1 |-4-(5, 6-T W & -] 2] I -2- Y o} ] e ) -9 2] ] -3-7F 2 /A 4) ofm =) | o]w}
g (299, 4-[d-dEa = ax-1-9) g [-N-(4-m 2 -3-{[4-(F g d-3-d) T 2w D -2-L Jo}m| .= o )l =
olm), AE-2AEY, GSK143 (2-(((3R,4R)-3-0}1) o H) E&}s| = 2 -2H-3) §h-4- ) o} 1] 1o ) ~4-(p-EHo}1| i)
HEug-5-7k2H2elm =) PP2 (1-(tert-F8)-3-(4-F 223 d)- -9 etE 2 [3,4-d] I 2] n| d-4-0}¥1)
PRT-060318  (2-(((1R,28)-2-o}r| =l F =34 ) o] i) -4-(n-EHopr| =) ¥ g m|d -5-7k 2 - 2okw| =) PRT-
062607  (4-((3-(2H-1,2,3-Eg]o}Z-2-) s d ) oln| =) -2-(((1R,2S)-2-0}v] .= A 2 8 A Yo} w1 ) 1] 2] v T -5-7}
2Exolu= FrzFgo]=), RI12 (3,3'-((5-ZF229 v d-2 4-t]d) ]2 (opr] )t =), R348
(3-olE-4-mdygdl), R406 (6-((5-ZFL2-2-((3,4,5-E W EA 3 )obv] ) ¥ 2] v d-4-% ) o} 1) -2 2-T]
W e -20-3 2] = [3,2-b][1,4] A -3(4H)—2), YM193306 (=& [Singh et al. Discovery and Development of
Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643] =), 7-o}AIQlE, 3| Ao}
Bl , ER-27319 (22 Ato] o ¥3=+= &3 [Singh et al. Discovery and Development of Spleen
Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643] #=), 3}&E D (2 Aol £
¥3gtE = 3 [Singh et al. Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J.
Med. Chem. 2012, 55, 3614-3643] Z+=), PRT060318 (z HFo] Eo ¥3tx+= F& [Singh et al.
Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-
3643] #x), FHEY (2 AFo] o] ¥ex:= &3 [Singh et al. Discovery and Development of Spleen
Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643] =), oluAld (Z1 AFo] R4
¥3stE] &= 3 [Singh et al. Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J.
Med. Chem. 2012, 55, 3614-3643] =), FAZAE (7 AFo] o] £&F=+= &3 [Singh et al. Discovery
and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643] #%),
M8 (2 AiEo] ELo ¥§E+= £33 [Singh et al. Discovery and Development of Spleen Tyrosine
Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643] &z), "ElAE (2 HiEo] ELd ¥35=
& [Singh et al. Discovery and Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem.
2012, 55, 3614-3643] =), EY (O ALl Y E¥H+= &3 [Singh et al. Discovery and
Development of Spleen Tyrosine Kinase (SYK) Inhibitors, J. Med. Chem. 2012, 55, 3614-3643] #=%)& *
etk g AAGEA, B dr o] s shekete] Syk AAAler v Fol JEle 23T

S AAFE A, Holx= 1F9] F7e] stamiAls B-AE HEF 2 (Bel-2) @ AAoltk. BCL-2 Al
= - 7]s okl *Xlﬂq AL, <& Eo] ABT-199 (4-[4-[[2-(4-F 2= )4 4-tHEr S 23 2=-1-2

A
1= g [ g 2-1-L |-N-[[3-HUEZA4-[[(H ET3| =2 -20-3] gH-4-d ) v & Okﬂh Adlezd]-2-[(11-
9UE2[2,3 4&6—5—%‘)%/\1 M =olu| =), ABT-737 (4-[4-[[2-(4-E=z=zHd)dd v ]9 HZ3-1-d ]-N-

[4-[[(2R)-4-(H R o}n| =) -1-H d Eapd B ek-2-<d Jojn| - |-3-H E R g d X Il =oln| =) | ABT-263 ((R)-4-
(4-((4'-Z 224 4-tIWE-3,4,5,6-H Eg}s| =2 -[1,1'-H] g d |-2-<) v e) 9 7| 2h 51 -1-)-N-((4-((4-R=Z

fr-1-(FdE ) e-2-d)ohn ) -3((Eg EFezre)sxd)dd )X d)wl=oln =) | (X15-070 (LU=
S WddolE, (22)-2-[(52)-5-[(3,5-tme-10-9 &-2-)vid &l |-4-w| EA ] E-2-L 2l |1 & vgt&
EZA1))), 2-WEA-¢HE]nto]al A3, YC137 (4-(4,9-U)] 224 9-U)3| =2 U T E[2 3-d]Eo}E-2-Uolm] w)-Hd
N2HZ), EiAl, oE 2-olu]k—6-H &R -4-(1-A] 0} -2-o] EA]-2-& Ao & )—4H- T 2wl -3-7} 2122 g L
dZEd-d3, TW-37 (N—[4—[[2—(1,1—HU11E‘oﬂE‘)iﬂé]*ﬁé]T]é]—2,3,4—Ea6‘lE%M—5—[[2—(1—&1%011

die il zoln|=) | ol X TAIZE (ApoG2), T+ (3139 (LEZHEA)E Egstrt. 3k AA|FE A, l‘ﬁ:
ol glgEe Holm 159 BCL-2 JAAe dd Fo] ez =gEr).

!

ool TS Al =elE uheh g

A, A

m;e_

9
MAgR o FHSE AL AN

A ub)olth. A% Wbe o A¥F FHHES W g
Ageh. B moﬂ S5l ARA ez WIS TAS R, o E Wbt ¢ AL LUE 1 Hgstel, B
A ol o] HAE HBANG. AF Eol, MMAFETE FF A WAL FAse T VY
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[0470]

[0471]

S=50dl 10-2785173

=,

b

X 2 OE AF o EHEE v
, VEGF= 19 Al $=gA49 A5 28

o0 4% QA (EGHE BAD. Wb
2 9
A, AEAT R SUFTRe E9 4%

NojA, Mz e AFoz olox & e
o1zt =84 (EGFR)Z A 3}ela, Effx

iy ofN
¥ o2
>

U oo A 1F o x
o
o

(€]

%3 A4 A =84 2 (HER-2)Z F433t. Ax 859 AA Az &4 A3 Mbe F

A7y 2o AAHe AR-E1 A5E Bl AL ey, ol T3 U AEVF JIEHESE ofFEAL

EWsla WAAE AL = Ut
AR AANGE A A, 2FES & slagAet FItE 2gste] didAdA Fod 4 vk, HYS g,
o] 7" 2FEL (g a9 vestalr] 98 = o2 st fAs BA " 4 Q. a3 A
AlGEd A, 285 9 d& gstagAds dd AAZR AFE 5 vk, 3 AASEA, EYof AE 3}
o] Abge U2 ZEARY X3 2¥d g9, olyd &AL BEA, vgEY, HERE HEF
z9, olAERZE mAAd, nTOR AA, PI3 71UAl AAl, o5 nTOR-PI3K 9JAAl, MEK JA|A|, RAS

e

AA, ALK A, HSP JAA (]S Eof, HSP70 2 HSP 90 AAA == 29 %23, BCL-2 AAAl, olFEA
2 31EE | MK-2206, GSK690693, #=]3EAl, (KRX-0401), GDC-0068, E=z=|Alz®l, AZD5363, Zw=7]S, PF-
04691502 R HEHEAS EFSI ofoll Al A= o= AKT JAlAl, YaF5, CT-011, MK-3475, BMS936558
2 AMP-5145 (g3l olo A|SHE A= &= PD-1 GAIAl, T P406, =HIEIY, FAAZEY (AC220), oFF-u}b
] (MP-470), €F5ElY (MLN518), ENMD-2076 2 KW-2449E I 3al} olo] A3tE] x| @b+ FLT-3 AAA, &=
a9 %388 ¥3eh, old AFHAE Zerh, nTOR AAL o ghubulo)lal @ 39 FAA], olHEY
2 (oMU EER), IXNEYT L, fUEETE (NEEYT2) B AIZFTF2E 285, oo AlgE A=
= MEK GAAY dE EHE Y /GSK1120212 (N-(3-{3-A| R L 2P -5-[(2-ZF Q. Z—-4-o}o] 2 =¥ d)o}
]-6,8-tmE-2,4,7-E2]%4-3,4,6,7-H Eds| =29 2] = [4,3-d] F g d-1(2H-A }H D) oA Eolm| = A
ZAEY  (-(4-HRR-2-F2 2ol e )-7-ZF 9 2 -N-(2-3] ZE A o B A] )-3-w| ¥l Z o] u| T} Z-5-7} 2 B o}
n=),  FukH 28 /AS703026/MSC1935369  ((S)-N-(2,3-H3| EEA X2 )-3-((2-ZF L Z-4-0}o] . =¥ d ) o}
w)elayFRe =), XL-518/GDC-0973 (1-({3,4-HEF 2 -2-[(2-EF L. 2-4-olo] o & d)o}n| = ]} 7} 2
Be)-3-[(29)-HdA g d-2-d |} AE|H-3-%), @3 E'd/BAY869I766/RDEAIL9 (N-(3,4-T]ZFL2-2-(2-FF 2
Z-4-o}o] @ EH Holm i )-6-H Z A H Y )-1-(2,3-H I EFA| T2 IHA F R I 2 d-1-&Foln| =), PD-0325901
(N-[(2R)-2,3-U3| =FA L2 ZA|]-3 4-TZF QL 2-2-[(2-FF Q2 Z—4-ofo] Ly d)opm| i [-Hl =o}m =) |
TAK733 ((R)-3-(2,3-T3|=ZN T2 )-6-ZF 0 2-5-(2-ZF 9 &-4-o}o] Q wFdo}u|x)-g-W &3 2] = [2,3d] ]
g ¥-4,7(3H,8H)-t]), MEK162/ARRY438162 (5-[(4-B2R-2-ZF 90 2¥d)o}u| =]-4-ZFQ 2 -N-(2-3| ==
Al EA])-1-wE-1H-fl =0 th£-6 728 2ofu| =) R05126766 (3-[[3-EF=E-2-(MEEa R dobr|xm)-
4-v g d e |-4- e -7-9 g g -2-A A G 2 wll-2-2), WX-554, R04987655/CH4987655 (3,4-T]ZFQ &-2-
((2-EF Q22 -4-olo] 2= d)oln] 1o )-N-(2-3] EFA| o F A )-5-((3-F -1, 2- AR d-2-d ) W )l =ofm =) |
E AZD8330 (2-((2-ZF L 2 -4-olo] @ = d)oln| 1 )-N-(2-3| =Z Ao EA] )-1,5-T] || €l -6-2-4-1,6-U] 3| =&
g d-3-7t2 2ol 5) S x3el}, olo] AFEAE v, RAS JAIAY] o #&24l 2 siG12D LODER
= sy, oo ASEA = Ze=vk. ALK SAA] o= IYZFEY, AP26113 % LDK3782 X gtslif, o]

HAE g=rh. HSP gAlAlE Avutrolal i 17-N-2-Holu] m-17-t W EA] Avhubalol Al (17AA6) 2 2}
OAIZS Xst), old ASdEAe= et 5A-T AAGEHUA, 2 7AE e dEREE U/Ee
Fote] Foldnr. 2ol 7IAE SFEFH 2F st AHEE £ e v FtanAs 19 ¥
£ 93 Alx 77 @45 d8E A Ze FagAE s, oldd AFEA = et

gk AA|Ej A, el 7" 2 o setES olntEd wlA#HolE (S (Gleevec)®), THAMEIH (2~
A (Sprycel)®), dZ2EHYH (A2 (Tasigna)®), EFEHY (REEZ(Bosulif)®), EFAFF9 (24
H(Herceptin)®), #HE2FF5 (HAZAEH(Perjeta)™), ateld  (Elo]AH (Tykerb)®), AFEE (o] A}
(Iressa)®), oNEZHY (BF2AM¥H(Tarceva)®), ASEAIH (o228 S2(Erbitux)®), IUFFH (HgE 2~
(Vectibix)®), WHHIEFH (FFZ @A (Caprelsa)®), HF-24od (AEEEZ(Zelboraf)®), HE|=2EE (£
(Zolinza)®), Zv|§I2l (o]2E Y (Istodax)®), HALZH (B2 " (Targretin)®), L EHE =S (g
(Panretin)®), E#E xS (WA=l = (Vesanoid)®), 7F2HxH] (7]Z2E2] 2= (Kyprolis)™), ZHEE A o]
E (=29 (Folotyn)®), HHIAIFH (ohHl2=®l(Avastin)®), A B-olZ W2 E (ZEH (Zaltrap)®), A8
Y (WAFE (Nexavar)®), FYEY (FEIE(Sutent)®), 3Ix1y (HEZAE(Votrient)®), @zt
(2=E]ul2 7k (Stivarga) ®) 2 7MEZFEY (ZWEZ T (Cometriq)™) o2 RE Melx), oo AHA = &=
stetamiAet =232 + .

S ool

§

vl

i

Ol
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[0472]

[0473]

[0474]

[0475]

54 ZRA, F7hel ARAL FUSA, SSFANA, PAALWA, Fohel ABA EE Aol

AR SAFLPAL A B, AESE B AESHAZE AP0 AL YEEA G Qoo 2

$AE EFges Sa, 2 By HUES FRAE drE wE e 2ET TS, oo ARIAE ¢

rh AWl @t Aok AgAlE MAAE (L3 (Oncovin®) EE f¥E WAAY (27w
3 i :

(Marqibo)®), Th-m=FH]Al ( = AFH Y (Cerubidine) ®) EE =4AFH|A (ol=golnlo]Al
(Adriamycin)®), AEeFgl (AEA o} H A= ara-C, X A EALE(Cytosar)®), L-o}~3el7|vtolA (A
292 (Elspar)®) %X PEG-L-ol2ue}7| Al (H7FA9 2714 e 27432 (Oncaspar)®), CEFA|=
(Vp-16), HYXAI= (FEZVumon)®), 6-HEFEFHA (6-MP EE FHE(Purinethol)®), HWEEZMO|E,
A EFZ2x g (A EAHCytoxan) ®), ZHE=YSE, gabdErE (U7=), ovlEd (2849 ®), UAMEH
(22 4d®), dY2EY (EFA24e), EZFEHY (AEdzZe), ¥ ZUEd (2724 (clusig™ &
Zshetty. F7he A3gk 3t RiAe oE 1-HPEREHAESHE, 5-FFE2g4, OotEak, 6-HE
TEFH, 6-HoTold, e wnte]il D, of=glolntoldl, AASMAl, d2FeE 4LF, YEHER, ofnjxx~
g, olYArEZE QtEgtulolAl (ANC)), IFAREEA, Alx-tE2 2ol Wi (I1) (DDP) Al&EeE), ¢
oli|i: TEER Wg, AEANEZH, FAA, JOALE, ofzItE7|ubAl, BCG holB (g)), HepHERE &
AGESE 9 HERHERE ofAlH O E | HIZFENE | Eyontoldl wHoE, Few, 7

P
o
A, FHAER, ZtER ZeE ) 28 AE (CND), ZFE%F2" (BSNU), S233A, Alx
Al

Zepw, o=,
274, AR ol2ERA, NFREaRE, AZREans Aeul, Aeehn, ARz B, AEAL
trhEubd, gEwvteldl, ehElwnteldl (ol Mol ofElmuteldl), ThwFHIA HCI, thmTulAl AlEdo]E,

U7 OZEEs, gaokEy, duauiE, UFsE el O, SAS, SAER vl
=

E E430)A JCl, =24YH])E, o], Fol(E. coli) L-ol=ugl7|yAl, oW, o Eoel-q, oZ¢yo}
(Erwinia) L-o}2=a2}7| A, o AH 23} o AEZA, JdAEDTE AEfgFEAYH LIAFHOE AF, HEY
StlElF, dEd d2EZUE, oEERY0lE, JdENXAZ AEZHE QA oEXAC o|E, I

|

28, 22254, ZRIUE, Z3de IAdelE, 2R g9, ZEEmE Zd4E, A
FFIAEE = uAEY oA HolE, agtuAd D, ZFYAHEE HCl, S|==A]$-go}, ojokFnal HCl,
A= QHHAZE o-2b, oJHZ HCl, HEREE, FIRY Z4H, FX
| o), 2H2", dojgtA o= wEZET HCl, FESAZZA A
olAlE| ol E, Wdet HCl, WEREFY, Hay, WEEAMOE HYHAEXHE, nEgue
C, WEE, HSAEE, JREHE=E, SEFQEE oMHolE, 2UAEE HCl, g4, gr=2yolE
oJUHER, NEAEE, A=tEd [0, ZTtvielsl, stersad

=

> Im
)
Hrl
iy
S

=4
FEZEAN, BRAA,

2F, ZTEIM, ZRIlEnkd J0l, TEIeiEE AlZagnsad o A, &, HYEA
= HYUZA =, HAESE, HEZ, goda FEHRA . geFold, EoHy, EXHZ HCL, E#W
A A EGo|E EffaRFut EE 9], @HRujal wZgsd SuolE | WA aE LHo]E, 9 un-du
EB2EYo|ES %33}, olo] AFE A= P,

oo AAE sEd ZFete] Fodd = JdE F1e ABAE 2-WEAdAEGT S T ME2, Iy
olE  utgaly, Bz A oelebAlFY (MEDI-522), AAZ|E = mHEY, 97)ERY olEMAE | 2lE
A, dREESET dHAFT, olE Y, EAYFY, FIERY, AFF, HLLL, huN901-DM1, o}e]=g]
me | ggeey, REHxy, vz, ghilagetelal, AR UHIE WA elE | glEyn|2, dujun| 2 b
AolE, Quu|2 &do|E, W ~EE | JnH|=AEE | ulapRyh ) e Rn . S 2y, ZeE
g4, guluEe ) P276-00, dA<ERS-d, Eyyay, ddesvs, gEivs rdEivs ) Aupseld
2 AYFABE £33 5 9l

B oabyo] & =woA | B JAE IFFEL Holx 1Fo WAt 23E 5 k. 3 A el A
A AAE ZAFH AAA, S So] AFEAFY EE ofxFAnto]dl | o F Eo] AZFEATY A (Yo

A
(Neoral)®), FK506 (B} ZE|HF2), AW a2 F2, nfR AAA, 5 5o gdynfolal wE 9 {24,
oA E 5o AEEF 2 (2da (Rapamune) ®), oW EE]F2= (HMZEZHCertican)®), WA EZEF2=, ZEFE
2, HEEE AT, R A9, BRI, o & Sof uEEeFa, obE e XY, FUE I, SIP
24A, g Bo FBYRE e a0 FAR, @ I8 FA, vimdlEat £ a9 9, o B U
A, Ee 129 HFE, dE B0 vadsdeE mi" (AAE(CellCept)®), (K3 (LE2EZFE
OKT3(Orthoclone OKT3)®), Z#H =YX, ofEZ(ATGAD®, EJEEZE™ (Thymoglobulin)®, BHAUZE AF,
OKT4, TI10B9.A-3A, 33B3.1, 15-Hl&A|Adz1dd EfiadaFts, dZFwn= olgbul(Leflunomide Arav

¢
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[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

S=s35l 10-2785173

a)®, F-CD25, FF-IL2R, ®MAEAY (A EHE(Simulect)®), WEdFH (AVF~(Zenapax) ®), W Z#H,
HEEH Mo E  dildElE | [SAtx-247, SDZ ASM 981 (Iwla =82, Ag]d(Elidel)®), CTLA4lg, o}wu}e}
AE  Wgeld E | LFA3lg, AU EAE (o] Fd2A ol E (InmuneXcite) o] 9] B 2 (Enbrel ) @ A #ufjg),
ot F- (FH gt (Humira)®), AEEHAH (Hv]A o] =(Remicade) ®), F-LFA-1 A, dee]F5 (Fel2al
(Antegren)®), <Slz|=2v, 7FPle|=2y, ZE|5d, FFAAX o Re22E8d, AZFTY, ddIHE, o2
o, HERAL, WAER, ofxbE, =] 2 olE | = olE, #HRA, Yz CFERIY, dEES,
AEWERM, of2F7, E o]fZ2 o o]Fofz]l o HE HeHr).

S AAGEl A, ol VIAE seEe
Tl E g dstamiAe Fof Fol, =

i)

_‘
e
H

o

e
[.._.\(3
2
N,
2L
e
o
ol e
oo
o rlo
rJ
ol i
N
iy
M
e}
o,
oft
0%
o,
N
iy

Aol Al A Wl os) Alzd 5 vk, 3 nAIEH
[e]

el ARgAlel dAd R EE] YEhlA &= 3 Ao Al B EdA o] A = vE 23 5 dn.
S AAFE A, ol E A= Alzolv. mERHA R AAIGEA, o)A A= Edson. @ A
£ G GRALRA-CO0R o1 aL, LAl 7= Alzoltt.  whghA gk AAFE A, Ro= -GG 7d ®1-CO0Ry7 01 3L,

o 7] Edzolt,

welol ZAE B e AT FAL AL+ Q3. HPRE oHAA EE FRYAIYIA Fu=
FAT & gk BF 12 A5k 2oyl gepe] EAss 39, ddAe del el gt @ 2E
e RRAAIYAAE IR TRRG. AF Fof 2 o E RR), (SR,

ol ATt B VlmEokdl wAE W oal Axd 5 Atk AL A Aelv. # 2AH =HS T

ALgol 4 AAE SavAe] Golozre AuHon AYSATIE J&eln, FA%
Hi) Ead Bl - EAE Al ASFFAA B FolF g Lo ofd FAvIAE FEACR

i) Ead Hod B - AolE RS @4 BAVE BAd WS Abgele]l BAse AL AL
Ao HAAHOR £FF EE FRE P ATAS S5 A B A%
SEEERNEEIF I I A P ER T SRS S
=
=

e AT =4 st

T T2 Tl

|
Aot AL gol g AAE

53

vii) 12 2 2z v A A3 - AN AZRE BEYANEEAAS AP A s AL ol A DA ZRE
of FEYAo|ZEA ] &AE SAHEA AAIAY, B EXEE Al EAZTEHY FEYA G EA
g 4oz AQANA A% dFHor BE BP0 Bl Aol Az A4 REGA 04
AAZ APFEEE FYS wdsts 7E. oo, FHsE Aol dAAE FEYA Y AAZEE WEA
3

viii) 598ty R - o] 7|&e F9sty 27 Sholl Aol A} 7Y v-Z AN Ak B Euje] 5%
BhA] ek ke Eo 93 gAm A BEAH wE AR R (e REXHoR RiE 3= Frle B
) 2AS A A%
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[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

S=50 10-2785173

ix) Hl-gpAE] AFAZRE ] Aol AAEH Y - FAHG e ALY HAAE H-IE S BEHER
B $53ta, o) JAEsty g §4 A A E4EA AY BE 9X HaFdomgh SAEE
3 71

x) 71g AA A=ulEIHY - AN A AL AANE AA o]F oA mAATe] 19| Aold FJuzt
o] g EElates 7|4 (71F HPLCE Este A4S X3, uAALS 718 B4z wE5od & 7Y, ®=E
ol EAFS Aold AueS doy|E Frle N BEAS I IS

N
i)
N
__)tl“l
[
it
I
il
"
&
<l
|
k)
>
=)
2
il
ot
e
>
N

xiii) 712 W ArAze £4 - AnAE v g AEAA WAsE s, A
o B8 Sl (5 PAVAS FHDE LeAID, B EE PR Aold 2o 7
BAZE S04 £52 oIF. SANA] B 150 ALl dAAY BHhIES s ge] ul-eha
o gdel An=a Pest B4,

xiv) =e] o]5% AmmtEdst @ AAGHel A FUAT NG wRael AdHoR §57bs)

o
duH g4 BE 1

/
Et;N, DCM, 1t cl QN
Ol e Ay —
e e
. \o g e}
Cs,COs, DMSO, ‘
IVIeOOC\ 90°C

TN F 7’“‘/:\ F

N/ \//{
o Pd(PPh3),Clp, EtsN o} BF;'SMe,
/‘\\ \ oo, , Wy, \ P SN
! DMF, 100 °C | i

t LiOH, MeOH, H,O
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S=54d
[0497] dvky g A= 2:
4
¢l EtN, DCM, rt o q F\ /MgBr
A O \\»§>_<fm,
N |E
) /Ii:]f i ~ P IR
) ~g G - \O/ O S [e] THF, rt e
o Cs,C03, DMSO
- 90 °C
—
!
1%
oy
THF 0°C WA «
LIOH, MeOH, Hy0
[0498]
[0499] duky g A= 3:
COOMe
P
OH
CSQCD& DMSO,
90 °C
o—
0=
BFySMe,, DCM LIOH, MeOH, H,O
G°C WA it
HO™
[0500]
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[0501]

[0502]
[0503]

[0504]
[0505]

[0506]
[0507]

[0508]

S=50l 10-2785173

Qw4 B 4

Br. Br Br\’:"
gesr-Z2o=
/ g & Al (Deoxo F_lruor) \\f /

P O
m THF, 80 °C /@Cg \ SbCl, DCM ?’ Yy
TBDPSO 8 TBDPSO” F 8 TeDPSO” ¥ 8

DMF, 100 °C
guky {4 A= 5
HEEHALEATF Br Br.
B oo = £8uOK, THF = EfuYLELR olo] Qo ET
............... - R oo
A < z
. NaH DMSO 7 N\
\ S_é
\O ~g \ /

BFySMe, l

Pd{PPhy)Cly, EigN

= DMF, 100 °C

Cl o{
ST
\O/\ P g e}
E-AxS T2 vty EEgaFolA, -FREZ-6-HEAME[blEeA-2-7l2Rd F2Fo|= (8.9 g, 34.9

N, O-Tu 3 =&Hdolrl =22

EtsN (17.6g, 174.5 mmol)S A 7}3+S)

o WS EFES TLO BE 2 BEY 4222 yehd oizbx] gl whksigich, wSES WS og) Al
1S oel olMHo|ER FE3lal, AFE AlHE H7] FZES I8l T4 NaS0, AFollA]

EREERISEIEE !

mol)E ¥ tFR2EdE 50 mL Fol| of=2 E9]7] sl
4 mmol)E 3k Wl H7skTh. 10 & &9 wykdk &

mlm
=
A
[y
fu
=
m
5
=
=)
@
rl
()]
=
|
(o))
R
g

HNMR (400 MHz, CDCl;) & 7.82 (d, J =8.9 Hz, 1H), 7.23 (s, 1H), 7.10 (dd, J = 8.9, 2.3 Hz, 1H), 3.90

(s, 3H), 3.73 (s, 3H), 3.39 (s, 3H). 13C NMR (100 MHz, CDCl;) & 162.04, 159.88, 140.35, 130.23,
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[0509]

[0510]
[0511]

[0512]

[0513]

S=50 10-2785173

124.19, 116.09, 104.29, 62.04, 55.87, 33.75.

ZHA) 2: (3-FZ2-6-WEAHZ[b]E| 2 H-2-9)(4-ZF 2 =-2-vd¥d)rel=

az 729y Mol (4-ZFQ 2-2-vedd)H 2 3lu} 1y
%2 0.5 M &4 (4 mL, 2 mmol )—% A7vedek. wbs EFES 9 wwkstan, 1N HCl/HS= ?i%z%}“@
LAG ofd olAHOER FE3}aL, AFE AHISIT. 7] FEES Fhal, 9 NaS0y AellA AzA7]

%
I, AF Fo] H2A7)1, ZE FRnEIY (A = 1% - 15% o|E olAE|lo]E )l <] AA|ste] wl A
(94%) 550 mgs 53T},

317] T A= AA3 agl 2 (Grignard) AleFS o] &3k FAFSE Al o8] AZRE U

NEEEER TH NMR (400 MHz, CDCl3) &

o Q i) B 2] 9l Z[b]E] S #-2- 7.93-7.86(m,2H),7.81(d,J=
8.9 Hz, 1H), 7.25(d, /J=1.5Hz,

A ) (4-7 5 A] 9l D)rl) B
o g % 1H), 7.11 (dd, /= 8.9, 22 Hz,
1H), 7.00 - 6.88 (m, 2H), 3.90 (s,
3H), 3.89 (s, 3H). *C NMR (100
MHz, CDCl3) § 187.57, 163.95,
160.22, 140.70, 132.50, 132.12,
131.07, 130.63, 124.64, 123.70,
116.54, 113.83, 104.54, 5591,
55.67.
ol O (3-T -6 "H NMR (400 MHz, CDCl3) §
N\ | %A #l 2 [b]E] -2~ 7.80(d, J=9.0 Hz, 1H), 7.45 (td,
~o s % o1)(2-ol] & oy} 2= J=17.6,13Hz, 1H), 7.40 - 7.32

(m, 2H), 7.30 - 7.26 (m, 1H), 7.24
(d, J=2.2Hz, 1H), 7.09 (dd, J =
9.0,2.3 Hz, 1H), 3.91 (s, 3H), 2.74
(q,J=7.5Hz, 2H), 121 (t, J=7.6
Hz, 3H). *C NMR (100 MHz,
CDCl3) 6 191.07, 160.96, 142.52,
141.85, 139.10, 134.02, 131.67,
130.80, 129.48, 127.86, 125.73,
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[0514]

12536, 116.86, 104.50, 55.92,
26.38, 15.81.

(-Z2E-6-
o] 2 A 1) 2 [b]E] @ ¥ -2-
Ay )l e

"H NMR (400 MHz, CDCl3) &
7.92-7.78 (m, 3H), 7.61 (t,J =
7.4 Hz, TH), 7.49 (t, J=7.6 Hz,
2H), 7.26 (d, /= 2.3 Hz, 1H), 7.12
(dd, J=9.0,23 Hz, 1H), 3.92 (s,
3H). C NMR (100 MHz, CDCl3)
8 188.94, 160.37, 140.96, 138.08,
132.88, 131.76, 131.05, 129.56,
128.34, 12486, 124.77, 116.59,
10431, 55.76.

Cl

\O S o)

(B-Z R &6
| 22 A 9l 2 [b]E] @ -2-

D)o-EH)M eh=

"H NMR (400 MHz, CDCls) &
7.80 (d, J=9.0 Hz, 1H), 7.45 -
7.35 (m, 2H), 7.34 - 7.19 (m, 3H),
7.09 (dd, J=9.0, 2.3 Hz, 1H), 3.91
(s, 3H), 2.39 (s, 3H). "C NMR
(100 MHz, CDCl3) & 191.06,
160.90, 141.81, 139.41, 136.21,
133.86, 131.59, 131.03, 130.72,
127.93, 126.44, 125.77, 12532,
116.86, 104.45, 55.91, 19.70.

(3-F2=2-6-
] E A Wl 22 [b] E] 2.7 -2-
YE-= L -2-

| & o )y B

'H NMR (400 MHz, CDCl3) &
7.81(d, J=9.0 Hz, 1H), 7.26-7.23
(m, 2H), 7.13-7.08 (m, 3H), 3.92
(s, 3H), 2.32 (s, 3H). "C NMR
(100 MHz, CDCl5) 6 189.59,
161.17, 160.92 (d, J = 245.5 Hz),
142.07, 140.77 (d, J = 6.3 Hz),
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[0515]
[0516]

[0517]
[0518]

[0519]

S=54l 10-2785173

133.30, 132.55 (d, /= 7.4 Hz),
131.64 (d, J=3.5 Hz), 131.58,
127.03, 12548, 117.45 (d, J=21.0
Hz), 117.06, 114.61 (d, J = 23.0
Hz), 104.52, 55.95, 18.84.

a & (-F -6 "HNMR (400 MHz, CDCls) §

\ /"~ o) % A 2 [b]E] 0 Ao | 7.82(d,J=89Hz, 1H), 7.54(d,
=4.9Hz, 1H), 726 (d,/=22Hz,
1H), 7.12 (dd, /=8.9,22 Hz,
1H), 6.99 (d, ./ = 4.9 Hz, 1H), 3.91
(s, 3H), 2.50 (s, 3H). "C NMR
(100 MHz, CDCl3) 3 181.18,
160.26, 146.19, 140.41, 135.96,
132.23, 13215, 131.81, 130.83,
124.63, 124.02, 116.64, 104.52,
55.89, 16.40.

(@) S O o) )(3_17]]

(B-BEZ-6- TH NMR (400 MHz, CDCls) &
Q o] 3 A] ‘?*_]Z:[b]E],‘P_?ﬂ-Z- 7.76 (d, /=9.0 Hz, 1H), 7.33 (d, J
N = =
O Pan\ )24 7.7 Hz, 1H), 7.20 (d, J=2.0 Hz,

oy 1H), 7.10 - 7.00 (m, 3H), 3.87 (s,
T 3H), 2.37 (s, 6H).

Z7H4) 3: (3-F22-6-WEAHZE([blE|H-2-9)(2-(EFZFL2YE) ¥ D) rel=

ol #917] sfoll THF ¥ 3-F22-6-mEA|HNx[b]HA-2-7l2Rd ZF=2do|= (1.04 g, 4 mmol)o] &
C-(EgEFezde)dAld)BaZvsial g 2ol Axd &9 (5 mol)S A7ttt w¥hg E£33EES w
Al wwkska, 1 N HCL/W 2 AT, &85 old oMHo|ER F&EstaL, A= AHsY. #7] F
EES @8k, T NaS0y dolA AxA71a, AF stol F5A7]1a, Fd4 AZrE2HY (A F 1% -

15% o1& opAelo]E)el ofsf AAlste] WA A (19%) 350 mgs 53kt
I NMR (400 MHz, CDCly) & 7.77 (t, J = 8.3 Hz, 2l), 7.70 - 7.57 (m, 2H), 7.47 (d, J = 6.4 Hz, 1H),

7.24 (s, 1M), 7.07 (dd, J = 9.0, 1.9 Hz, 1H), 3.90 (s, 3H). C NMR (100 MHz, CDCl;) & 187.86, 161.27,
142.29, 138.58 (g, J = 2.1 Hz), 133.23, 131.99, 131.49, 130.20, 127.88, 127.75, 127.69 (q, J = 32.3

Hz), 126.89 (q, J = 4.5 Hz), 125.49, 123.70 (q, J = 274.0 Hz), 117.07, 104.41, 55.91. “F NMR (400 MHz,
CDCls) & -58.46.
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[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

S=54l 10-2785173

7] FAE AP TEE Ak ol 8she FARE AR o) AxHY:

F |Q-3224- "H NMR (400 MHz, CDCl3) § 7.76 (d,
Cl Q ZSF L2 d)3- J=9.0Hz, 1H), 7.43 (dd, J=8.5, 5.9
O N\ o |2z Hz, 1H), 7.24 - 7.16 (m, 2H), 7.13 -
o § © 7.02 (m, 2H), 3.90 (s, 3H). °C NMR

| £ A ] 2 [b]E] 2.9 -2-
(100 MHz, CDCl3) & 186.58, 163.57

Ayl B} = (d, J=253.9 Hz), 161.19, 142.19,
135.45 (d, J=3.7 Hz), 133.24, 132.81
(d, J=10.6 Hz), 131.39, 130.35 (d, J =
9.4 Hz), 127.28, 125.42, 117.63 (d, J =
249 Hz), 117.03, 114.63 (d, J=21.6
Hz), 104.40, 55.87.
o O (-2 E-6- "H NMR (400 MHz, CDCl3) § 7.79 (d,
O N )= A Z[b]E] © #-2- | /= 9.0 Hz, 1H), 7.26 - 7.18 (m, 2H),
o s o 2\ 2.6- 7.12-7.02 (m, 3H), 3.90 (s, 3H), 2.22
e el e e (s, 6H). >C NMR (100 MHz, CDCl3) &

192.58, 161.14, 142.18, 140.22,
134.18, 131.75, 129.31, 127.84,
126.81, 125.55, 116.91, 104.53, 55.91,
19.31.

BFE [-4: (3-(4-E2ZRIHZA)-6-HEANZ[b]ELHA-2-Y) 4-EF22-2-vEHd)del=

R

s
1o,
oo
12
2
roh
R:3
2

A7beraAnt. whe EREL 50CR S,

2 FEsta, deE AFsln. #f7] FEES

Al aekek $oukg E3HES WaR Astal, old obAlH ol E
3] A

o
&shaL, - NagS0, AollA AxA7]ar, 31E ol 5FA]7]

' NR (400 MHz, CDCl3) & 7.43 (d, J = 8.9 Hz, 1H), 7.34 - 7.27 (m, 2H), 7.22 - 7.17 (m, 2H), 6.96

(dd, J = 8.9, 2.2 Hz, 1H), 6.80-6.76 (m, 2H), 6.40 - 6.33 (m, 2H), 3.91 (s, 3H), 2.16 (s, 3H). 13C NMR
(100 MHz, CDCl3) & 189.34, 163.72 (d, J = 250.2 Hz), 161.07, 157.45, 148.25, 142.21, 139.63 (d, J =

8.6 Hz), 135.29 (d, J = 3.1 Hz), 132.38, 130.24 (d, J = 9.2 Hz), 126.82, 127.48, 124.57, 117.45 (d, J
= 21.4 Hz), 116.74, 116.55, 115.09, 112.19 (d, J = 21.7 Hz), 105.19, 55.89, 19.53 (d, J = 1.3 Hz).
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[0526]

[0527]

frArgE Axtell sl Az vt

(-4

B RN 35 A])-6-
o] A W2 [b] E] S
#.2-91)(4-
) o) | e

TH NMR (400 MHz, CDCl3) 6 7.76 (d, J
=8.9 Hz, 2H), 7.47 (d, J= 8.9 Hz, 1H),
7.28 (d,.J=2.1Hz, 1H), 7.21 (d,.J=9.0
Hz, 2H), 6.98 (dd, J=8.9, 2.2 Hz, 1H),
6.86 (d,J=8.9 Hz, 2H), 6.54 (d, /= 9.0
Hz, 2H), 3.91 (s, 3H), 3.86 (s, 3H). °C
NMR (100 MHz, CDCl3) § *C NMR
(100 MHz, CDCl3) § 187.33, 163.49,
160.43, 157.45, 146.58, 141.29, 132.47,
131.84, 130.92, 126.71, 125.99, 124.18,
117.46, 116.23, 115.05, 113.43, 105.08,
55.87, 55.64.

(3-(4-

B R N3 5A])-6-
| E A M Z[b]E 2
#-2-4)(2-

o & A dyrl Efi

TH NMR (400 MHz, CDCl3) 6 7.39 (d, J
=8.9 Hz, 1H), 7.29 - 7.24 (m, 3H),
7.17-7.13 (m, 3H), 7.07 (t, J= 7.5 Hz,
1H), 6.94 (dd, J = 8.9, 2.2 Hz, 1H), 6.35
-6.29 (m, 2H), 3.91 (s, 3H), 2.50 (q, J =
7.5 Hz, 2H), 1.06 (t, J= 7.6 Hz, 3H).
3C NMR (100 MHz, CDCl3) § 190.68,
160.98, 157.30, 148.30, 142.19, 142.15,
138.95, 132.27, 130.35, 128.91, 128.06,
127.55, 126.90, 125.21, 124.66, 116.93,
116.46, 114.91, 105.22, 55.89, 26.21,
15.62.
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[0528]

(3-(4-

B2 5| 35 A] )-6-
vl 5 A Wl 2 [b]E] 9.
#H-2-

)@ )yl Ep=

"H NMR (400 MHz, CDCl3) § 7.72 -
7.65 (m, 2H), 7.52 - 7.44 (m, 2H), 7.34
(t,J=7.7Hz 2H), 728 (d, /= 2.1 Hz,
1H), 7.21 - 7.15 (m, 2H), 6.97 (dd, J =
8.9, 2.2 Hz, 1H), 6.49 - 6.43 (m, 2H),
3.92 (s, 3H). ®C NMR (100 MHz,
CDCl3) 8 188.95, 160.72, 157.40,
147.59, 141.76, 138.49, 132.47, 132.40,
129.02, 128.09, 126.72, 125.92, 124.44,
117.33, 116.40, 115.07, 105.10, 55.88.

(-4-

B2 R 5 A])-6-
ol 5 A9 [b] E] .
H-2-A)(o-

Se)vehs

"H NMR (400 MHz, CDCl3) § 7.42 (d, J
=8.9 Hz, 1H), 7.29 - 7.20 (m, 3H), 7.18
-7.12 (m, 2H), 7.11 - 7.04 (m, 2H), 6.95
(dd, J=8.9,2.2 Hz, 1H), 6.37 - 6.26 (m,
2H), 3.91 (s, 3H), 2.16 (s, 3H). °C
NMR (100 MHz, CDCls) & 190.66,
160.99, 157.45, 148.38, 142.20, 139.30,
135.92, 132.27, 130.63, 130.28, 127.74,
127.63, 126.92, 125.25, 124.60, 116.86,
116.48, 114.92, 105.20, 55.89, 19.36.

(3-(4-
H IR = A])-6-

o] 55 4] Wil 2 [b]E) S

"H NMR (400 MHz, CDCl3) 5 7.41 (d, J
=89 Hz, 1H), 728 (d,/=2.1 Hz, 1H),
7.19 (d, J=9.0 Hz, 2H), 7.04-6.91 (m,
4H), 6.38 (d, /= 9.0 Hz, 2H), 3.91 (s,
3H), 2.11 (s, 3H). "C NMR (100 MHz,
CDCl3) 8 189.11, 161.19, 160.60 (d, J =
2453 Hz), 157.28, 148.76, 142.47,
140.60 (d, J = 6.3 Hz), 132.42, 132.06
(d,J=17.4Hz), 131.36 (d, J= 3.5 Hz),
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[0529]

127.15, 126.70, 124.75, 116.90 (d, J =
20.9 Hz), 116.76, 116.64, 115.15,
114.34 (d, J = 23.0 Hz), 105.22, 55.90,
18.56.

(3-(4-
B2 W 5] 35 2] )-6-
] = 4] Wil 22 [b]E] L.
#-2-2)(3-

I E e A2

"H NMR (400 MHz, CDCls) § 7.52 (d, J
=89 Hz, 1H), 7.42 (d,J = 49 Hz, 1H),
7.28-7.23 (m, 3H), 6.99 (dd, /= 8.9, 2.2
Hz, 1H), 6.87 (d, /= 4.9 Hz, 1H), 6.67 -
6.59 (m, 2H), 3.91 (s, 3H), 2.34 (s, 3H).
3C NMR (101 MHz, DMSO) & 181.10,

Ayl et
160.50, 157.62, 14731, 145.02, 140.99,
135.76, 132.50, 131.63, 130.84, 126.58,
125.44,124.19, 117.62, 116,31, 115.25,
104.96, 55.87, 15.94.
Br (3-(4- "H NMR (400 MHz, CDCl3) § 7.59 (d, J

B 2 X9 A])-6-
] 5 A Wl Z[b]H 2
A-2-G)(2-
(ByEFe=dd

) )l ER =

=7.7Hz, 1H), 743 (t, J = 7.5 Hz, 1H),
737(t,J=17.3 Hz, 1H), 7.33 - 7.28 (m,
1H), 7.27 - 7.21 (m, 2H), 7.18 (d, J =
8.9 Hz, 2H), 6.89 (dd, /= 8.9, 2.2 Hz,
1H), 6.33 (d,.J = 8.9 Hz, 2H), 3.89 (s,
3H).

(3-(4-

B 25 = A])-6-
] 5 A 9 % [b] B &
#-2-2)(2,6-

o vl = ) e e =

"HNMR (400 MHz, CDCl3) § 7.34 (d, .J
=8.9Hgz, 1H), 7.28 (d, /= 2.1 Hz, 1H),
7.17(d, /=89 Hz, 2H), 7.04 (t, /= 7.6
Hz, 1H), 6.92 (dd, /= 8.9, 2.2 Hz, 1H),
6.86 (d,.J=7.7 Hz, 2H), 6.34 (d, /= 8.9
Hz, 2H), 3.88 (s, 3H), 2.11 (s, 6H). °C
NMR (100 MHz, CDCl3) & 192.08,

_78_

5

10-2785173



[0530]

160.94, 156.72, 148.28, 142.22, 140.16,
133.71, 131.95, 128.73, 128.49, 127.35,
126.59, 124.67, 116.52, 116.40, 114.74,
105.22, 55.75, 19.18.

MeOOC

"H NMR (400 MHz, CDCl3) §9.29 (d, J
=1.7Hz, 1H), 8.71 (s, 1H), 7.64 (d, J =
9.0 Hz, 1H), 7.45 (d,.J= 8.9 Hz, 1H),
730(d,J=18Hz, 1H), 7.25 (d, J=7.3
Hz, 1H), 7.16 (t,.J = 7.3 Hz, 1H), 7.08
(d, J=1.9 Hz, 1H), 6.99 - 6.88 (m, 3H),
6.83 (dd, J=8.9, 2.3 Hz, 1H), 3.98 (s,
3H), 3.91 (s, 3H), 2.04 (s, 3H). °C
NMR (100 MHz, CDCls)  190.40,
165.93, 161.07, 160.98, 150.88, 150.81,
147.66, 142.34, 139.30, 138.37, 135.65,
130.48, 130.41, 130.14, 128.07, 127.33,
126.64, 125.14, 124.40, 122.83, 121.83,
118.87, 116.73, 111.31, 105.15, 55.89,
52.53,19.22.

MeOOC

o8 6-((6- 1 5 A

"H NMR (400 MHz, CDCl5) & 8.48 (s,
1H), 7.96 (dd, J = 8.6, 1.5 Hz, 1H), 7.64
(d,J=9.0 Hz, 1H), 7.50 (d, /= 8.7 Hz,
1H), 7.47 (d, /= 8.9 Hz, 1H), 7.32 -
7.27 (m, 2H), 7.16 (t,.J = 7.5 Hz, 1H),
6.98 (t,.J= 7.5 Hz, 1H), 6.95 - 6.86 (m,
2H), 6.77 (d, J = 2.2 Hz, 1H), 6.73 (dd,
J=8.9,2.5Hz, 1H), 3.93 (s, 3H), 3.86
(s, 3H), 1.99 (s, 3H). *C NMR (100
MHz, CDCl3) & 190.43, 167.05, 160.88,
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[0531]

[0532]

158.00, 148.20, 142.08, 139.06, 136.21,
135.72, 131.02, 130.70, 130.36, 130.05,
128.52, 127.67, 127.47, 127.05, 126.85,
126.09, 126.02, 125.04, 124.43, 117.70,
116.38, 109.49, 105.09, 55.69, 52.11,
19.06.

MeOOC

e (£)-3-(4-((2-
(2,4-

ol = D)-6-
v 5 A 8l 2 [b]E] &

7

i

F

YA op

o
i:‘égﬂ o]E

TH NMR (400 MHz, CDCl3) § 7.57 (d, J
=16.0 Hz, 1H), 7.46 (d, J = 8.9 Hz, 1H),
728 (d,J=2.1Hz, 1H), 723 (t, /=89
Hz, 3H), 6.96 (dd, /= 8.9, 2.2 Hz, 1H),
6.85(d,.J=11.2Hz, 2H), 6.47 (d, /=
8.8 Hz, 2H), 6.27 (d, /= 16.0 Hz, 1H),
3.91 (s, 3H), 3.79 (s, 3H), 2.29 (s, 3H),
2.09 (s, 3H). *C NMR (100 MHz,
CDCl3) § 190.48, 167.65, 160.87,
160.01, 147.81, 144.09, 141.92, 140.64,
136.30, 136.22, 131.40, 129.33, 128.91,
128.29, 127.79, 127.05, 125.79, 124.43,
116.48, 116.43, 115.58, 105.11, 55.87,
51.79, 21.47, 19.38.

MeOOC

e (B)3-((C-

(Q-F R4
E20 2EY).
6-

ST SISE

@

)5 A dyop

dyolE

"H NMR (400 MHz, CDCl3) & 7.58 (d, J
=16.0 Hz, 1H), 7.37 (d, /= 9.0 Hz, 1H),
7.28 (t,J= 8.8 Hz, 3H), 7.20 (dd, J =
8.5, 5.9 Hz, 1H), 7.00 (dd, J=8.6,2.3
Hz, 1H), 6.93 (dd, /= 9.0, 2.2 Hz, 1H),
6.81 (td, /=83, 2.4 Hz, 1H), 6.55(d, J
= 8.7 Hz, 2H), 6.29 (d, J = 16.0 Hz, 1H),
3.91 (s, 3H), 3.79 (s, 3H). “C NMR
(100 MHz, CDCl5) & 186.10, 167.53,

163.16 (d, /= 253.1 Hz), 161.27,
15930, 148.85, 143.81, 142.73, 135.48
(d, J=3.7Hz), 132.49 (d, J= 10.6 Hz),
129.79 (d, J= 9.3 Hz), 129.56, 129.36,
127.18, 126.36, 124.83, 117.18 (d, J =
249 Hz), 116.91, 116.72, 115.45,
113.83 (d, J=21.6 Hz), 105.22, 55.91,
51.82.
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[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

S=50 10-2785173

33HE 150 (3-(4-BEEEH=SA])-6-3|=FAHZ[b]E 2 A-2-4) (4-SF=2-2-H g ¥ d)ve=

& A1713L, BFs - SMe; (1.2 ml, 5
mmol) S o] &dol] #rpslirt. Wk EIES TLCY oa] mUEHeHA 9 Bdo] Awd wirlA] wwkst
Ak, o]ojA, WhSE-S ¥} NaHCO,/ W52 AL, old oMo ER F&a, dF=2 AHsdrt. &
7] FEES T8, T NaSO, AollA dFzA7a, AF shel FFA 71, T4 AzvEIYY (i 5

5%-60% e otAlElo|E )l ofaf AAlsted 390 mge WA L (85%) =A] F53H3ATt.

' NR (400 MHz, MeOD) & 7.38 (d, J = 8.8 Hz, 1H), 7.35 - 7.28 (m, 1H), 7.28 - 7.20 (m, 3H), 6.90
(dd, J = 8.8, 2.1 Hz, 1H), 6.87-6.80 (m, 2H), 6.46 - 6.38 (m, 2H), 2.13 (s, 3H).

7] SgRe AAd FW BAL olgshs AR Axpel o8l AxHT:

Br (3-(4- "HNMR (400 MHz, ©}41 %) 8 7.71 (d, J
Q OH | B2 m sl A))6-  |=87Hz 2H), 747 (d,J=8.7 Hz, 1H),
o O B == A M Z[b]E | 741 (d,J=2.0Hz 1H), 735 (d,J=9.0
O \ ©91.2.90) (4- Hz, 2H), 7.02 (dd, /= 8.8, 2.1 Hz, 1H),
HO s 0 S A 79 )yug} | 686 (d /=87 Hz 2H), 668 (d, /=9.0
. Hz, 2H).
Br. (3-(4- "H NMR (400 MHz, ©}#4]1 %) § 9.25 (s,
Q H 2 5| = A])-6- 1H), 7.44-7.38 (m, 2H), 7.35 - 7.26 (m,
0 O == AMZDbE | 4H), 7.19(d,J=7.5Hz, 1H), 7.12 (t,J =
O \ o 92.90) 7.5 Hz, 1H), 6.9 (dd, /= 8.8, 2.2 Hz,
HO S o]

@0l 72y g e | 11D, 6.52-6.44 (m, 2H), 2.49 (¢, J=7.5
Hz, 2H), 1.04 (t, J= 7.6 Hz, 3H). °C
NMR (101 MHz, CDCl3)  190.58,
159.88, 158.26, 149.03, 142.77, 142.50,
140.15, 133.10, 130.97, 129.63, 128.13,
128.05, 126.79, 126.01, 125.59, 118.04,
117.20, 115.18, 108.98, 26.72, 15.95.

Br. (3-(4- TH NMR (400 MHz, MeOD) & 7.62 (d, J

RE|EA)6- | =7.2Hz 2H), 7.51 (1, = 7.5 Hz, 1H),
0 Q B == A w2 [b]E] | 744 - 732 (m, 3H), 7.25-7.21 (m, 3H),
6.91 (dd, J=8.8, 2.1 Hz, 1H), 6.49 (d, .J

o =9.0 Hz, 2H). ®C NMR (101 MHz,

MeOD) & 190.76, 160.50, 158.77,
149.54, 143.24, 139.95, 133.47, 133 38,
129.69, 129.14, 126.80, 125.81, 125.53,
118.42, 117.39, 115.88, 108.74.

)y ek
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[0539]

Br.

(3-(4-

HE T =A])-6-
3] = F A 2 [b]E]
L 3-2-) (o-

O
et

"H NMR (400 MHz, MeOD) & 7.36 (d, J
=8.8 Hz, 1H), 7.30 - 7.17 (m, 5H), 7.09
(t,J=7.4Hz, 2H), 6.89 (dd, /= 8.8, 2.1
Hz, 1H), 6.41 - 6.32 (m, 2H), 2.11 (s,
3H). ”C NMR (100 MHz, MeOD) §
192.45, 160.86, 158.79, 150.45, 143.73,
140.77, 136.58, 133.33, 131.53, 131.27,
128.38, 127.60, 126.95, 126.34, 125.74,
117.99, 117.49, 115.77, 108.88, 19.29.

(3-(4-
BRI 5 A )-6-
3] = S A 2 [b] E]
L M-2-49) (5-
EFFQE2-

| & =) dym e

"H NMR (400 MHz, o} 4| &) § 7.44-7.41
(m, 2H), 7.33 (d, /= 9.0 Hz, 2H), 7.18-
7.13 (m, 1H), 7.09 (dd, /= 8.9, 2.7 Hz,
1H), 7.05-6.99 (m, 2H), 6.54 (d, /= 9.0
Hz, 2H), 2.11 (s, 3H). *C NMR (101
MHz, CDCl3) & 189.08, 161.39 (d, J =
243.4 Hz), 160.11, 158.23, 149.48,
143.09, 142.07 (d, J = 6.4 Hz), 133.24,
132.96 (d,.J=7.6 Hz), 131.83 (d,J=3.4
Hz), 127.43, 126.60, 125.72, 117.91,
11734, 117.29 (d, J = 21.3 Hz), 115.39,
114.60 (d, .J=23.2 Hz), 109.04, 18.45.

HO

(G-(4-
B2 2] % A])-6-
3 =% A Wl 2 [b]E)

L9-2-4

)
S

@G-rd e Q-2
D)

e

"HNMR (400 MHz, ©}4] E-d6) § 9.19
(s, 1H), 7.65 (d,.J = 4.9 Hz, 1H), 7.54 (d,
J=8.8Hz, 1H), 7.42 (d, /= 2.1 Hz, 1H),
7.39 - 7.32 (m, 2H), 7.04 (dd, J=8.8, 2.1
Hz, 1H), 6.97 (d, /= 4.9 Hz, 1H), 6.74 -
6.65 (m, 2H), 2.29 (s, 3H). *C NMR
(100 MHz, o4 B-d6) § 181.07, 159.40,
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[0540]
[0541]

[0542]
[0543]

[0544]

158.68, 147.89, 144.79, 141.57, 136.57,
133.26, 132.38, 131.63, 126.53, 125.63,
124.95, 118.55, 117.13, 115.47, 108.74,
15.70.

(-(4-
@ b5 Al

EEE R EISE

SOMEEE
O ) CFs | ©.%12-9)) (2-
S o

(EdsFendd

TH NMR (400 MHz, MeOD) & 7.58 (d, J
=78 Hz, 1H), 7.43 (t,J = 7.5 Hz, 1H),
736 (t,J=73Hz, 1H), 731 (d, /=72
Hz, 1H), 7.23 (d, /= 2.0 Hz, 1H), 7.19 -
7.09 (m, 3H), 6.80 (dd, J=8.9, 2.1 Hz,
1H), 6.31 (d, J= 9.0 Hz, 2H).

"HNMR (400 MHz, ©}4 %) § 9.29 (s,
1H), 7.43 (d, /= 2.1 Hz, 1H), 7.35 (d, J =
8.8 Hz, 1H), 7.29 (d, /= 9.0 Hz, 2H),
7.06 (t, J=7.6 Hz, 1H), 6.98 (dd, J= 8.8,
2.1 Hz, 1H), 6.90 (d, /= 7.5 Hz, 2H),

S=50l 10-2785173

6.46 (d, /= 8.9 Hz, 2H), 2.08 (s, 6H). *C
NMR (100 MHz, ©}-4] %) § 191.96,
159.98, 157.87, 149.06, 142.90, 141.45
13437, 132.90, 129.46, 128.64, 128.13
126.65, 125.75, 117.72, 117.26, 115.12
109.12, 19.29.

s

s

g

e 1-6: "WE (B)-3-(4-((2-(4-EF2=2-2-velz Y )-6-3| =FA M Z[b]E]

olE

LH-3-)SAN L) ot

MeOOC

wyg ZdoA, 3ggE -5 (200 mg, 0.46 mmol), & olTHe|o]E (240mg, 2.76 mmol), = Pd(PPh3),Cl,&

El

=4

Egdgolyl (235 mg, 2.3 mmol) o] HEA W55 110TolA 6 A7 H¢F 713t

TES B2 AHsA, oY oM EHOER F&E3} 71 5 838, ZH4 AZvETH
g olMHo|E)el 2J&] HAF 170 mg ARk (85%) 24 F58F ).

=

ol
to ¥@ ¥b

o}
o},
m‘J

U NMR (400 MHz, MeOD) & 7.57 (d, J = 16.0 Hz, 1H), 7.40-7.36 (m, 3H), 7.32 (dd, J = 8.8, 6.0 Hz,
), 7.27 (d, J = 1.8 Hz, 1H), 6.89 (m J = 8.9, 1.9 Hz, 1H), 6.83-6.78 (m, 2H), 6.52 (d, J = 8.7 Hz,
9H), 6.37 (d, J = 16.0 Hz, 1H), 3.76 (s, 3H), 2.10 (s, 3H). C NMR (100 MHz, MeOD) & 191.09, 169.17,
164.95 (d, J = 248.7 Hz), 161.19, 160.91, 150.13, 145.22, 143.71, 140.41 (d, J = 8.6 Hz), 136.86 (d, J

= 3.0 Hz), 131.11 (d, J = 9.2 Hz), 130.77, 130.47, 127.59, 126.92, 125.70, 118.13 (d, J = 21.8 Hz),
117.55, 117.48, 116.47, 113.11 (d, J = 21.9 Hz), 108.89, 52.09, 19.41.
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[0545]

[0546]

AL ol gk FA Axbol o8] AxH ek

I (£)-3-(4-((6-
S| = Al-2-(4-
slsA )
Z[b]E] 2 91-3-
A)5 Aok

deol=

"H NMR (400 MHz, MeOD) § 7.61 (d,
J=8.7Hz, 2H), 7.55 (d, /= 16.0 Hz,
1H), 7.42 (d, J=8.8 Hz, 1H), 7.39 (d, J
=8.8 Hz, 2H), 7.26 (d, /= 2.0 Hz, 1H),
6.91(dd, J=18.8,2.1 Hz, 1H), 6.74 (d,
J=8.7Hz, 2H), 6.66 (d, /= 8.8 Hz,
2H), 6.35 (d, J = 16.0 Hz, 1H), 3.74 (s,
3H).

'H NMR (400 MHz, MeOD) & 7.57 (d,
J=16.0 Hz, 1H), 7.40 - 7.20 (m, 6H),

7.14(d,J=7.7Hz, 1H), 7.06 (t, /= 7.5
Hz, 1H), 6.88 (dd, /= 8.8, 2.1 Hz, 1H),

o () |eus
6.47 (d, J = 8.8 Hz, 2H), 6.36 (d, J =
0 A5 dyott
HO § % 16.0 Hz, 1H), 3.76 (s, 3H), 2.46 (q, J =
Aol E _
7.5 Hz, 2H), 1.02 (t, J = 7.6 Hz, 3H).
BC NMR (101 MHz, CDCl3) & 192.46,
169.17, 161.00, 160.81, 150.20,
145.31, 143.66, 142.87, 140.35,
131.30, 130.70, 130.29, 129.89,
128.29, 127.97, 126.89, 126.30,
125.79, 117.47, 117.31, 116.67,
108.90, 52.09, 27.10, 15.96.
MeOOC g (£)3-(4-((2- | H NMR (400 MHz, DMS0) 6 1039
/ %96 (s, 1H), 7.65 (d, J = 7.9 Hz, 2H), 7.56-
s Al zppE | 752 (. 4H), 7.39-7.34 (in, 4H), 6.93
o O . (d, J=8.8 Hz, 1H), 6.66 (d, /= 8.5 Hz,
A 2H), 6.47 (d, J = 16.1 Hz, 1H), 3.69 (s,
)% Ay ok
@)= ADE ) 13
HO s o 3H). *C NMR (101 MHz, DMSO) &
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[0547]

o=

187.95, 166.69, 159.08, 158.90,
147.19, 143.62, 141.00, 138.11,
132.27, 130.10, 128.67, 128.32,
128.03, 124.63, 124.32, 124.29,
116.55, 116.51, 115.66, 108.03, 51.37.

MeOOC

& (F)-3-(4-((6-
3| =5 A]-2-(2-

vl 2 2y Wl 2 ]

"H NMR (400 MHz, MeOD) & 7.56 (d,
J=16.0Hz, 1H), 7.35 (d, /= 8.6 Hz,
3H), 7.28-7.21 (m, 3H), 7.10 - 7.01 (m,
2H), 6.88 (dd, J=8.8, 2.1 Hz, 1H),

0 B 9 3.3
N 6.46 (d,J = 8.7 Hz, 2H), 6.35 (d, J =
A5 ol
HO s o 16.0 Hz, 1H), 3.76 (s, 3H), 2.09 (s,
= )=
Aol = 3H). *C NMR (100 MHz, MeOD) &
192.43, 169.18, 161.17, 160.84,
15028, 145.31, 143.69, 140.72,
136,56, 131.51, 131.25, 130.70,
13031, 128,36, 127.69, 126.95,
12632, 125.73, 117.49, 117.33,
116.58, 108.90, 52.09, 19.31.
MeOOC W (F)3-(d-((2(5- | TLNMR (400 MHz, MeOD) 5 7.55 (d,
1 seow,. J=16.0 Hz, 1H), 7.38-7.31 (m, 3H),
K o2 6. 7.26 (d, /= 2.1 Hz, 1H), 7.09 - 7.00
o Q S5 % (o) (m, 1H), 6.99-6.92 (m, 2H), 6.87 (dd, J
O N ] ~89,2.1 Hz, 1H), 6.50 (d,./= 8.7 Hz,
Q.93
HO s o 2H), 6.35 (d,J = 16.0 Hz, 1H), 3.75 (s,
SIBAN I
DEADADRL 31y 5 06 (s, 3H). 1°C NMR (100 MHz,
ejo =

MeOD) § 190.64, 169.15, 161.89 (d, J
=244.5 Hz), 161.01, 160.96, 150.54,
145.21, 143.94, 142.19 (d, J = 6.4 Hz),
133.17 (d,J= 7.5 Hz), 132.14 (d, J =
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[0548]

3.4 Hz), 130.80, 130.47, 12731,
126.75, 125.87, 117.62 (d, J = 21.3
Hz), 117.60, 117.45, 116.49, 114.83 (d,
J=123.3 Hz), 108.94, 52.09, 18.49.

MeOOC v el (£)-3-(4-((6- | "THNMR (400 MHz, MeOD) § 7.61-
/ 3] == A 2(3- 7.55 (m, 2H), 7.50 (d, /= 8.8 Hz, 1H),
W E] 9 70 7.42(d,J=8.7Hz 2H),7.28 (d,J =
o S ’\ Jh2 0 )2 b 2.1 Hz, 1H), 6.98 - 6.87 (m, 2H), 6.71
A o i, (d,J=8.7 Hz, 2H), 6.38 (d, J=16.0
HO s o Hz, 1H), 3.77 (s, 3H), 2.24 (s, 3H). °C
ENIOREDNE NMR (100 MHz, MeOD) § 182.78,
deel= 169.15, 161.50, 160.27, 148.90,
145.52, 145.28, 142.40, 136.89,
132.55, 132.19, 130.85, 130.50,
126.82, 125.53, 125.13, 117.39,
117.09, 108.64, 52.09, 15.67.
MeOOC e (F)-3-(4-((6- | 'HNMR (400 MHz, MeOD) § 7.58 (d,
/ J=178Hz, 1H), 7.52 (d, /= 16.0 Hz,

8 =5 422
(EgEFonry

Yyl 2=

i

Yl Z[b]E]
Q9-3-
Dy ADHAE)eRA

ol E

1H), 7.43 (t,J= 7.3 Hz, 1H), 7.38 -
721 (m, 5H), 7.17 (d, J = 8.8 Hz, 1H),
6.80 (dd, J=18.8, 2.0 Hz, 1H), 6.42 (d,
J=18.7Hz, 2H), 6.30 (d, J=16.0 Hz,
1H), 3.71 (s, 3H). *C NMR (100 MHz,
MeOD) & 188.88, 169.00, 160.87,
160.11, 150.85, 145.06, 143.97, 139.62
(q,J=1.9 Hz), 132.62, 130.84, 130.65,
130.39, 128.51, 127.81 (q, J=32.0
Hz), 127.29, 127.26 (q, J = 4.5 Hz),
126.13, 126.02, 125.02 (q, J =273 .4
Hz), 117.48, 117.42, 116.64, 109.01,
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[0549]
[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

S=50l 10-2785173

52.10. ”F NMR (400 MHz, MeOD) § -
57.84.

MeOOC od (E)-3-(4-(2- | H NMR (400 MHz, MeOD) § 7.57 (d,
J=16.0Hz, 1H), 7.35 (d, /= 8.7 Hz,
Ul e wlzol)e | 2H), 730 - 7.24 (m, 2H), 7.03 (¢, J =

S
~
»

?

o Q = Az [byE | 761z 1H), 6.88 - 6.80 (m, 3H), 6.45
O A\ . (d,J=8.7Hz, 2H), 636 (d, /= 16.0
HO s o Hz, 1H), 3.75 (s, 3H), 2.06 (s, 6H). *C
Ay AhE ot
NMR (100 MHz, MeOD) & 194.05,
=2 E
R 169.17, 160.99, 160.62, 150.45,

145.33, 143.89, 141.52, 134.80,
130.57, 130.30, 129.92, 128.47,
126.75, 125.99, 117.57, 117.27,
116.42, 109.04, 52.10, 19.34.

AAd 10 g3 FF=] FA 43
(B)-3-(4-((2-(4-EF 2 2-2-v 22U )-6-3| =S A HZ [b]E]| L H-3-A) KA s ) ot 28 Y (FFHE D

HOOC

.
0

WekE (2 ml) 5 3EE 1-6 (75 mg, 0.16 mmol)e] &9 10% LiOH &< (2 m1)S A7}k, WS TLC
of o8 RUE st TLC7F 2% B4 ARE Y, vgES 1 N HCl/WF2 AT, 10 & &<
ankel & E3ES dY ofMHER FEIGTE. #7] F& s, (18 ARnELHY (F F 55-60%
e wEtE)el o3 FAs 71 mgs WA B (99%) ZA FEFATH.

I NIR (400 MHz, CDCl3) & 7.58 (d, J = 16.0 Hz, 1H), 7.37 (d, J = 9.0 Hz, 1H), 7.28 (t, J = 8.8 Hz,

3H), 7.20 (dd, J = 8.5, 5.9 Hz, 1H), 7.00 (dd, J = 8.6, 2.3 Hz, 1), 6.93 (dd, J = 9.0, 2.2 Hz, 1),
6.81 (td, J = 8.3, 2.4 Hz, 1), 6.55 (d, J = 8.7 Hz, 2I), 6.29 (d, J = 16.0 Hz, 1), 3.91 (s, 3M),
3.79 (s, 3. "C NMR (100 MHz, CDCly) & 186.10, 167.53, 163.16 (d, J = 253.1 Hz), 161.27, 159.30,
148.85, 143.81, 142.73, 135.48 (d, J = 3.7 Hz), 132.49 (d, J = 10.6 Hz), 129.79 (d, J = 9.3 Hz),

129.56, 129.36, 127.18, 126.36, 124.83, 117.18 (d, J = 24.9 Hz), 116.91, 116.72, 115.45, 113.83 (d, J
= 21.6 Hz), 105.22, 55.91, 51.82.

o

211228 4A% 2% AL o8kl B 19 G4 SR AT Ba AxsYh. ols

S3HE 90 5-((6-3| =FA-2-(2-HEadlz g )= [b]gH-3-U)&A)-2-YZ EAL

3}3HE 4 (100 mg, 0.21 mmol)E ¥ TZF22d| ek 3 pL Fol] ALoA otz 27| sto] &fA . &
S WExE ARgste] WZAA7)aL, BFy - SMe, (1 ml, 4.2 mmol)E Z7}etgdtt. 30 ¥ ¢k ksl & gHs

3B5CR 7MHES syt ¥ EFES TLC od muEHEAM 2% =
o]0} 3} NaHCOy/ W= 213 3] 3 o =

i)

of 2w WX wusL,
s, 9 5

e

o

52
e

toth, we ERES oY oo ER F

o]
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[0558]

[0559]

[0560]

[0561]

S=50l 10-2785173

7] @okar, 7 NaS0, Bl AxA71ar, g sl sFA71aL, Ed4] A=vtEady (St F

o

=11
==

5%-60% °d okAlElo] =)ol s AAste] 37 mg WA ET (38%) TSI

e

I ONMR (400 Mz, MeOD) & 8.47 (s, 1), 7.93 (d, J = 8.4 Hz, 1), 7.72 (d, J = 8.9 Hz, 1), 7.56 (d, J
= 8.4 Hz, 1), 7.40 (d, J = 8.8 Hz, 1), 7.30 (d, J = 1.9 Hz, 1), 7.28 - 7.08 (m, 2), 7.01 (t, J
7.4 Hz, 1), 6.94 (d, J = 7.6 llz, 1), 6.88 (dd, J = 8.8, 2.1 Hz, 1), 6.79 (s, 1H), 6.74 (dd, J
8.9, 2.4 Hz, 1), 1.95 (s, 3H). C NMR (100 Mz, MeOD) & 192.50, 169.84, 160.87, 159.24, 150.50,
143.78, 140.65, 137.54, 136.54, 132.21, 131.70, 131.42, 131.18, 130.09, 128.34, 128.08, 127.69,

127.38, 127.05. 126.27. 125.78. 118.69, 117.51, 110.58, 108.92. 19.19. ESI-HRMS (m/z): [M + HI'
CorHlis0sSoll thak AlAkx]: 455.0953; A=3], 455.0939.

314HE 100 8-((6-s|=FA2-(2-He =)= [blE 9-3-d) SA) A=Y -3-7t=2 544

e 245 3etE 99 I Aol wet Alxshe] 33 mg (57%)S TSI

it

HNIR (400 MHz, MeOD) & 9.20 (s, 1H), 8.85 (s, 1H), 7.83 (d, J = 9.0 Hz, 1H), 7.44 (d, J = 8.8 Hz,

), 7.31 (s, 1H), 7.27 - 7.13 (m, 2H), 7.04 - 6.81 (m, 5H), 1.97 (s, 3H). 13C NMR (100 MHz, MeOD, TFA
Z7]) & 192.08, 165.75, 162.47, 161.00, 151.79, 151.11, 149.43, 143.78, 140.53, 140.32, 136.47,
132.26, 131.43, 131.32, 128.29, 127.90, 126.64, 126.32, 125.56, 124.53, 119.98, 117.75, 110.96,

108.96, 19.21. ESI-HRMS (m/z E3H): [M + HI' CollyNO:SOll thak AR 456.0006; A==, 456.0893.
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[0562]

[0563]

¥ 1.

B2 1 - 249 543 2 A2 Fol

-~
[

3224 dolg

MCEF-
7:5C
1Cso
(nM)

MCEF-
TWS8
ICso
(nM)

HOOC,

"H NMR (400 MHz, CDCl3) 6 7.58
(d, J=16.0 Hz, 1H), 7.37 (d, J =
9.0 Hz, 1H), 7.28 (t, /= 8.8 Hz,
3H), 7.20 (dd, J = 8.5, 5.9 Hz, 1H),
7.00 (dd, /= 8.6,2.3 Hz, 1H), 6.93
(dd, J=9.0,2.2 Hz, 1H), 6.81 (td, J
=83,2.4Hz 1H), 6.55(d,J=8.7
Hz, 2H), 6.29 (d, /= 16.0 Hz, 1H),
3.91 (s, 3H), 3.79 (s, 3H). *C NMR
(100 MHz, CDCl5) & 186.10,
167.53,163.16 (d, J = 253.1 Hz),
161.27, 159.30, 148.85, 143 81,
142.73, 135.48 (d, J = 3.7 Hz),
132.49 (d, J=10.6 Hz), 129.79 (d,
J=93Hz), 129.56, 129.36,

127.18, 126.36, 124.83, 117.18 (d,
J=249Hz), 11691, 116.72,
115.45,113.83 (d, J=21.6 Hz),
105.22, 5591, 51.82.

1.0 +/-
0.05

0.4 +/-
0.07

HOOC

S

(E)-3-(4-((6-3] =5 A -2-(4-
Sl A A Y)

W Z[b]E] 2 #-3-2)S A A )
of A=Ak

'"H NMR (400 MHz, MeOD) § 7.61

39+-
0.06
(54%

Emax)

2

L
o
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S=54 10-2785173

3= | 7= WA= A o] E MCF- | MCF-
7:5C TWS8

’ ICso ICso
(nM) (nM)

(d, J=8.7Hz, 2H), 7.55(d, /=
16.0 Hz, 1H), 7.43 (d, J=8.8 Hz,
1H), 7.39 (d, /= 8.7 Hz, 2H), 7.26
(d,J=2.1Hz, 1H), 6.92 (dd, J =
8.8,2.1Hz, 1H), 6.74 (d,J=8.7
Hz, 2H), 6.67 (d, J= 8.7 Hz, 2H),
6.31 (d, J=16.0 Hz, 1H). *C NMR
(100 MHz, MeOD) & 189.36,
170.39, 163.61, 161.20, 160.04,
148.16, 145.39, 142.57, 132.95,
130.77, 130.74, 130.42, 126.91,
125.84, 125.15, 118.03, 117.20,
117.05, 115.87, 108.68. 24

3 Hooc (F)-3-(4~((2-(2-0N E ¥l 2= ¢ )-6- 124/- [09+-

S

3 E%A]@%[b]glgﬂ_3_ 0.04 0.04
yE A D) of 2 A Ak

O Q "H NMR (400 MHz, MeOD) § 7.55
O N (d, J=16.0 Hz, 1H), 7.42 - 7.26
s (m, SH), 7.24 (d, J = 7.6 Hz, TH),
7.15(d,J="7.7 Hz, 1H), 7.07 (t,.J =
7.5 Hz, 1H), 6.88 (dd, /=88, 2.1
Hz, 1H), 6.47 (d, J= 8.7 Hz, 2H),
6.32 (d, J=16.0 Hz, 1H), 2.47 (q, J
=7.6 Hz, 2H), 1.02 (t,J=7.6 Hz,
3H). ®C NMR (101 MHz, MeOD)

[0564]

_90_



[0565]

3] =2 ) 9l 2 [b]E] 2. 9-3-

6-
o
DA o - A

"H NMR (400 MHz, MeOD) § 7.66

-7.58 (m, 2H), 7.55 (d, J = 16.0
Hz, 1H), 7.50 (d, /= 7.4 Hz, 1H),
7.43-7.34 (m, 5H), 7.28 (d, /=20
Hz, 1H), 6.92 (dd, J=8.8,2.1 Hz,
1H), 6.61 (d, J = 8.8 Hz, 2H), 6.32
(d, J=16.0 Hz, 1H). *C NMR
(100 MHz, MeOD) § 190.76,
170.39, 161.08, 160.51, 149.38,
14533, 143.23, 139.90, 133.38,
130.77, 130.47, 129.70, 129.13,
126.82, 125.95, 125.55, 118.13,
117.38, 116.96, 108.75

e | 7= R R ER R MCF- | MCF-
7:5C | TWSS8
i 1Cso ICso
(M) | (@M)
§192.52, 170.42, 160.94, 160.82,
150.26, 145.35, 143.68, 142.88,
140.37, 131.31, 130.64, 130.43,
129.91, 128.29, 127.98, 126.92,
126.31, 125.81, 118.08, 117.47,
116.67, 108.91, 27.10, 15.95.
4 HOOC (@-3-(4-((2-1@]5%1_ 13 +/- 22
/ 008 |+-0.1
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[0566]

432 A ol E

MCF-
7:5C
ICso
(nM)

MCF-
TWS8
ICs
(aM)

HOOC

(E)-3-(4-((6-3] =5 4] -2-(2-

o &l 2= A ywll 2= [b]E] 2 #-3-
A)yEANF ) of 2 HA

'H NMR (400 MHz, MeOD) & 7.54
(d,J=16.0 Hz, 1H), 7.32 (dd, J=
8.7, 6.0 Hz, 3H), 7.28 - 7.2 (m,
3H), 7.06 - 7.03 (m, 2H), 6.87 (dd,
J=88,20Hz, 1H), 644 (d, /=
8.7 Hz, 2H), 6.30 (d, /= 16.0 Hz,
1H), 2.07 (s, 3H). *C NMR (100
MHz, MeOD) & 192.43, 170.39,
161.05, 160.78, 150.29, 145 35,
143.66, 140.66, 136.53, 131.49,
131.22, 130.61, 130.37, 128.35,
127.64, 126.93, 126.29, 125.73,
118.02, 117.47, 116.54, 108.90,
19.32.

1.3 +/-
.06

0.9 +/-
.09

)& Al ) of =
"HNMR (400 MHz, MeOD) § 7.56
(d, J=16.0 Hz, 1H), 7.41-7.34 (m,
3H), 7.27 (d, J= 2.0 Hz, 1H), 7.10-
7.06 (m, 1H), 7.02 - 6.93 (m, 2H),

4.7 +/-
0.04

0.7
+/-0.3
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S=54 10-2785173

SerE | 1z EEEEEE B MCF- | MCE-
7:5C TWS8

# ICso 1Cso
@M) | (M)

6.89 (dd, J=8.9, 2.1 Hz, 1H), 6.53
(d, J=8.8 Hz, 2H), 6.33 (d, J =
16.0 Hz, 1H), 2.08 (s, 3H). °C
NMR (100 MHz, MeOD) & 190.69,
170.37, 161.92 (d, J = 244.8 Hz),
161.03, 160.90, 150.60, 145.27,
143.95,142.21 (d, J = 6.5 Hz),
133.18 (d, J= 7.5 Hz), 132.15 (d, J
=3.4 Hz), 130.74, 130.62, 127.31,
126.78, 125.88, 118.21, 117.63 (d,
J=213Hz), 117.59, 116.48,
114.82 (d, J=23.3 Hz), 108.93,

18.48.
7 HooC (E)-3-(4-((6-3] == A] -2-(3- 125+~ | 2.8 +-
/ W2 e 9 7o 0.01 0.16

FF2 1 )yl 2 [b]E] @ #-3-

Ay AN ) of 2 HA

"H NMR (400 MHz, MeOD) § 7.59
-7.51 (m, 2H), 7.49 (d, /= 8.8 Hz,
1H), 7.40 (d, J = 8.7 Hz, 2H), 7.26
(d, J=2.1Hz, 1H), 6.93 (dd, J =
8.8,2.1 Hz, 1H), 6.90 (d, /= 4.9
Hz, 1H), 6.70 (d, J = 8.7 Hz, 2H),
6.32 (d, J=16.0 Hz, 1H), 2.23 (s,
3H). ®C NMR (100 MHz, MeOD)

[0567]
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GaE | 7% EEEERE RS MCF- | MCE-
7:5C TWS8

# 1Cso ICso
@M) | @)

§182.84, 170.46, 161.42, 160.27,
148.95, 145.51, 145.27, 142.41,
136.91, 132.55, 132.20, 130.78,
130.65, 126.84, 125.52, 125.14,
118.24,117.38, 117.08, 108.63,

15.66.
8 HoOC (£)-3-(4-((6-3] =55 Al -2-(2- 274~ | 12+/-
! (Ee e Rz | 011|008
b]E] & 2-3-21) % Aol W) (61% | (65%
o Q bz Emax) | Emax)
O D CFs | "TH NMR (400 MHz, o} &) &
HO S (o]

7.69 (d,J=7.9 Hz, 1H), 7.62 - 7.53
(m, 2H), 7.53 - 7.46 (m, 4H), 7.45
(d,J=19Hz 1H),7.31(d, /=8.8
Hz, 1H), 6.97 (dd, /= 8.9, 2.1 Hz,
1H), 6.57 (d, /= 8.8 Hz, 2H), 6.39
(d, J=16.0 Hz, 1H). *C NMR
(100 MHz, o}4 ) PC NMR (101
MHz, CDCl3) & 187.60, 167.78,
160.17, 159.68, 149.95, 144 51,
143.23, 139.58, 132.63, 130.73,
130.49, 130.33, 128.38, 127.45,
127.24 (q, /=319 Hz), 127.11 (q,
J=4.6Hz), 126.14,125.91, 124.85
(q,J=273.3 Hz), 118.10, 117.32,

[0568]
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7.72 (d, J = 8.9 Hz, 1H), 7.56 (d, J
= 8.4 Hz, 1H), 7.40 (d, J = 8.8 Hz,
1H), 7.30 (d, J = 1.9 Hz, 1H), 7.28 -
7.08 (m, 2H), 7.01 (t, J = 7.4 Hz,
1H), 6.94 (d, J = 7.6 Hz, 1H), 6.88
(dd, J = 8.8, 2.1 Hz, 1H), 6.79 (s,
1H), 6.74 (dd, J = 8.9, 2.4 Hz, 1H),
1.95 (s, 3H). ®C NMR (100 MHz,
MeOD) § 192.50, 169.84, 160.87,
159.24, 150.50, 143.78, 140.65,
137.54, 136.54, 13221, 131.70,
131.42, 131.18, 130.09, 12834,
128.08, 127.69, 127.38, 127.05,
12627, 12578, 118.69, 117.51,
110.58, 108.92, 19.19. ESI-HRMS
(m/z): [M + H]" Cy7H,;505S°] dl g
AALR: 4550953,  AFH,
455.0939.

e | WA A Ao MCE- | MCE-
4 7:5C TWS8
1Cso 1Cso
@) | @
116.51, 109.12.
9 HOOC "H NMR (400 MHz, MeOD) & 8.47 | 4.8 +/- | 2.4 +/-
(s, 1H), 7.93 (d, J = 8.4 Hz, 1H), | 0.06 | 0.12
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[0570]

3= | 7= WA= A o] E MCF- | MCF-
7:5C TWS8
’ 1Cs 1Cs
(M) | (nM)
10 HOOC "H NMR (400 MHz, MeOD) § 9.20 | 32.3 +/- | 9] 4
73 (s, 1H), 8.85 (s, 1H), 7.83 (d, J = 0.19 S
9.0 Hz, 1H), 7.44 (d, /= 8.8 Hz, (52%
1H), 731 (s, 1H), 7.27-7.13 (m, | Emax)
2H), 7.04 - 6.81 (m, 5H), 1.97 (s,
3H). ®C NMR (100 MHz, MeOD,
TFA 57| 32%)8192.08, 165.75,
162.47,161.00, 151.79, 151.11,
149.43, 143.78, 140.53, 140.32,
136.47, 132.26, 131.43, 131.32,
128.29, 127.90, 126.64, 126.32,
125.56, 124.53, 119.98, 117.75,
110.96, 108.96, 19.21. ESI-HRMS
(m/z): [M +H]" CyH;7NOsS°ll
gk AAFX]: 456.0906; A =5 ]
456.0893
11 HOOC (I)-3-(4-((2-2,6-T gl 2 )- [ 0.5+~ | 0.1+/-
1 004 |007

6-3| == A Wl Z[b]E] 2 -3-
Ay AHFE) ofZH Ak

"H NMR (400 MHz, MeOD) § 7.55
(d,J=16.0Hz, 1H), 7.32 (d, /=
8.7 Hz, 2H), 7.27 - 7.19 (m, 2H),
7.01 (t,J="7.6 Hz, 1H), 6.87 - 6.77
(m, 3H), 6.43 (d, J = 8.6 Hz, 2H),
6.31(d, J=16.0 Hz, 1H), 2.04 (s,
6H). *C NMR (100 MHz, MeOD)
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[0571]

Sebe | TE 34z A EelH MCE- | MCF-
7:5C | TWSS
i 1Cso ICso
(M) | (nM)
§194.06, 170.40, 160.93, 160.50,
150.47, 145.38, 143.86, 141.47,
134.76, 130.48, 130.35, 129.90,
128.44, 126.74, 125.99, 117.97,
117.55, 116.38, 109.04, 19.35.
12 HoocC E)-3-(4-(2- A4 ez d)- |04+~ |0.1+-
/ 5 o 0.04  |0.08

6-5] == A M Z[b] E] £ H-3-
A)yEAN ) o} A H A4

'H NMR (400 MHz, o} &) &
7.58 (d, J=16.0 Hz, 1H), 7.50 -
7.38 (m, 4H), 7.25 (d, /="7.7 Hz,
1H), 7.01 (dd, /= 8.8, 2.1 Hz, 1H)),
6.96 - 6.86 (m, 2H), 6.57 (d, J = 8.7
Hz, 2H), 6.38 (d, /= 16.0 Hz, 1H),
2.29 (s, 3H), 2.07 (s, 3H). *C NMR
(100 MHz, o} 4 %) § 190.44,
167.80, 160.72, 159.80, 148.66,
144.67, 142.52, 141.14, 137.47,
136.47, 131.96, 130.35, 130.01,
128.72, 127.86, 126.99, 126.55,
125.39, 117.81, 117.15, 116.34,
108.90, 21.31, 19.33.
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[0572]

dq= [ 7= EE R E R MCF- | MCF-
4 7:5C | TWS8
1Cso ICso
(M) | (@M)
13 HooC (E)-3-(4-((2-2-F 2 2 4- 22+/- [04+-
L Z2 o wMzd)6- 0.12 0.13
Pl a=s iz 2 4.3
o { ) [ aznn
O b Cl | LC-MSM/Z (M-H): 467.9
HO $§ o
14 HOOC ()-3-3,5-T1 EF Q. 2-4-((2-(4- | >10 >10
L ST 2-H e d)-6-
15 <10 <10
)& A)Fd) of A E Ak
LC-MS M/Z (M-H): 465 4
16 (E)-3-(4-((2-(1] EF- 2.7 4- <100 | <100

=
=

Fe22-md ey E)-6-
== ] Wl Z[b]E] ©.33-
D5 D)oL E A
LC-MS M/Z (M-H): 469.5
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S=50 10-2785173

dq= [ 7= EE R E R MCF- | MCF-
. 7.5C | TWS8
1Cso ICso
(nM) (nM)
17 HOOC, (@-3-(4-((2-(1-(4-%%3 2. <100 <100
L W85y 4] 2 23 5
Foolslmsamazny o3
Q)& ANl d) of A4
N )
LC-MS M/Z (M-H): 459.5
AL e
18 HoOC 2-((4-((2-(4-F F Q. 5-2- 174/~ | 97
F 007 |9
HN v el 2= d)y-6- (64% "
Q 3] 1= = A 2 [b]E] S -3 Emax)

F
Q A& AN F H) op v -)-2-
5 Lol EAL

"H NMR (400 MHz, MeOD) § 7.46
(d, /=8.3 Hz, 2H), 7.38 - 7.27 (m,
2H), 7.24 (s, 1H), 6.90 - 6.77 (m,
3H), 6.46 (d, J=8.2 Hz, 2H), 2.11
(s, 3H). ®C NMR (100 MHz,
MeOD) 8 191.26, 164.87 (d, J=
248.6 Hz), 160.76, 156.78, 150.82,
143.70, 140.40 (d, J = 8.6 Hz),
136.90, 136.87, 133.35, 131.10 (d,
J=9.1Hz), 127.30, 127.03,
125.84, 123.09, 118.11 (d, J=21.7
Hz), 117.38, 116.16, 113.05 (d, J =
21.9 Hz), 108.85, 19.46.
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ez | = FEEEEERE MCF- | MCF-
. 7:5C TWS8
1Csg ICso
(nM) (nM)
19 HOOC__ 2-((4-(2-2,4- M E M 2 Y)-6- | >10 o] A
HN 8] =) Wl 2 [b]E) @ 93 Qe
z:z 2179, 25119 o] ) 2.
o () |sxobara
O > LC-MS M/Z (M-H): 460.1
HO § ©
20 HOOC (B)-3-(4((2-(4-EF 2 2-2,6- 0.4+/- | <01

/ 0.03
o) vl &l 291y
3] 22 A 2 [b]E] 2. 2-3-

F
O Ay AAd) of A

5 "HNMR (400 MHz, ©}-4| E-d6) &
7.60 (d, J=16.0 Hz, 1H), 7.51 (d, J
=8.7Hz, 2H), 7.44 (d, J=1.7 Hz,
1H), 7.37 (d, J = 8.8 Hz, 1H), 6.99
(dd, J=8.8, 1.9 Hz, 1H), 6.66 (d,.J
=9.8 Hz, 2H), 6.60 (d, J= 8.6 Hz,
2H), 6.40 (d, J=16.0 Hz, 1H), 2.10
(s, 6H). ®C NMR (100 MHz,

o} A ¥-d6) § 191.13, 167.89,
163.21 (d, J = 244.9 Hz), 160.08,
149.15, 144.65, 142.99, 137.66,
137.58 (d, J= 8.8 Hz), 130.34,
130.13, 128.63, 126.65, 125.79,
117.89, 117.34, 115.99, 114.64 (d,
J=21.5Hz), 109.12, 19.34, 19.32.
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[0575]

[0576]

shgts | P E A28 4 gl g MCF- | MCF-
7:5C | 7WS8
i ICso ICso
M) | (M)
21 Hooc (£)-3-(4-((2-(4-2 2 22,6 03+- [<0.1
/ gre sl zd)-6- 004
O | Bl = iz b]E < 93
P O A)& A ) of A F A
o O s\ 5 'H NMR (400 MHz, o}4] F-d6) &
7.60 (d, /= 16.0 Hz, 1H), 7.51 (d,J
=8.6 Hz, 2H), 7.45 (d, J = 1.7 Hz,
1H), 7.39 (d, J = 8.8 Hz, 1H), 7.00
(dd, J=18.8, 1.9 Hz, 1H), 6.91 (s,
2H), 6.58 (d, J = 8.6 Hz, 2H), 6.40
(d, J=16.0 Hz, 1H), 2.09 (s, 6H).
3C NMR (100 MHz, ©}4| &-d6) &
190.91, 167.77, 160.17, 160.00,
149.30, 144.62, 143.07, 139.99,
136.85, 134.53, 130.26, 130.17,
128.40, 127.88, 126.67, 125.82,
117.94, 117.38, 115.91, 109.13,
19.12.
22 HOOC (E)-3-(4(6-3] == A 2-(2,4.6- 0.5+- |<0.1
! EE )i b]E L - 00
3-)y&ANFIE) of A H A
O O 'H NMR (400 MHz, MeOD) & 7.55
O N (d,J=15.9Hz, 1H), 7.34 (d, J =
HO s 0° 8.7 Hz, 2H), 7.29 (d,.J = 8.9 Hz,
1H), 7.26 (d, /= 1.9 Hz, 1H), 6.86
g |t W= A dolH MCF- | MCF-
7:5C | TWS8
’ ICso ICsp
(nM) (nM)

(dd, J=8.38,2.1Hz, 1H), 6.63 (s,
2H), 6.44 (d, J = 8.6 Hz, 2H), 6.32
(d, J=15.9 Hz, 1H), 2.18 (s, 3H),
2.01 (s, 6H). *C NMR (100 MHz,
MeOD) & 194.48, 160.95, 160.62,
150.30, 145.28, 143.76, 139.89,
138.64, 134.74, 130.39, 130.27,
129.13, 128.72, 126.95, 125.91,
118.20, 117.55, 116.26, 109.00,
21.13, 19.30.
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[0577]
[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]
[0587]

[0588]

S=50 10-2785173

AA:
MCF7:WS89] A ¥ Q&S 2 MCF7:5CY A AEE (FEAA A3A)

o;

AES DNA ke FF DNA A3 J]E (cat. WIZE  170-2480; Hlolo-gl= #uz]E 2] ~(Bio-Rad
Laboratories), ZAz]EUolF 3| Fe2)E AFRate] o] 7]AlE npe} o] ARt HeFeA, 49
500071 AIEZE 96- dolEd F#oldsta, gEe AAE TR AHYE 7 oA Al
A zZslsith, 4UA 6%1 Aol MCE7:WS8 W= MCF7:5C Zhztell tisl, Zdo|E9] MXEE &3)A17]aL, -80TCel
A sAANAT. Zh Z DNAZ =A3el7] e, SYolEE AL2ow 7FeA7|a, A2E (Hoechst) PH=Z
QlstuloldstaL, = 6}043} @FE AUA H4 sto] B2l =(Synergy H4 Hybrid) Bs-R= wlo]AZE8 o]
E 35715 AMEste] SASAT. A7t A4S A8, 6719 v 9S ARSEta, HoE 339 HHA A9
< Fsrit.

3D TFEAL AX AEE

THAE Z9(Corning) ® 96-4 FH A T nle 242 LA vfo] A2 E o] Eo A 100071 A<
SRR EYoldeta, 48417 Fet A glo] AStES sklvh. 100 ul ®iAE 7 YEFE A AL, 100
pl 2X Fx9o HYES HUrselth. o AAE 129 §¢F Wl 2-3Uvit) wbEESlth. B4 FEold ¥ 15
drjol] Faladrt. AelolE-F =2 (CellTiter-Glo)® 3D AE FEE AA ZTZEFS AL&sto] A A%
AAE AR, ZYolE @ Aok 308 HoF ALow sy E Fglrt. o] A7k B FAAIE 100
pul WS AAsIL PBSE wAlgoZA 23] PBSE M. olojA, 7} ARX¥E 100 plLE AASIAL,
100 pL AEfolE-22® 3D AlFo @ tiAsta, FAAE FAPed o gt FHE

G710 & F, 255 EQF bAoA BIFSIAZTE. olofA, ZF dEFH 125 pLE WY 96-9 FHER &

=

iz
=

_l_z

)]
'é
TC =
a1
)]
'é
£

A n:?L' =2

N

E

ke Mz A-AE FE2EL ZHUCERRE FHold F ZREokA B EATEA AAA ZHE Y
(1:50, 0} Alav-d=g 22 A3g)S s &8 4FA4 (200 mmol/L E]2, 1% EZE X-100, 5
mmol/L EDTA) 9l Xﬂiﬁ}iiﬁ}. gy x5 B =YX = (Bradford) WY (Wlol-} =) AMES S5k
o @S WAgdst 27 sl FEEaL, F& olF AlER (Ho]e-PE)S ARESte] YERAER 2~ 9 (1)
ole-H}E) AelA BEFE o'}iir/}. E%9 ovAE FHAILY Y~E F2F Fv]=(SuperSignal West Dura
luminol) &< (WE A *} |AE] S (Thermo Fisher Scientific))& AFESH Qlifwo]d Fo] nlo]e-gY=

i

Olr

A719] A= = 1-4 2 E 20 YeERAIT.
E 2. AX-J d2" EX JFo=2HE 9 ER stF2E 16,

glots ICso (nM)

1 0.7

3 1.2

4 5.0

5 1.1

6 1.1

7 4.6
2 ige] e AYE FrtE 19 Jd2ER &4 8, d2EE F&A 4% &% 2 3D TAA
g7l AAlel ols) 54 sskitt

¥ 3. ERa &3, E, A5AZe 43284, ERa AU A% =, @ 3D 7/FA widd ER+ A A7
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[0589]

[0590]

[0591]

[0592]

S=54l 10-2785173

A
slek&E R, ERo ICW ERE MCF-7:ws8 ERa RBA %
ECso A 9 2 A 3D A Ki (E22F
M)*  ICso (M) TEAL % vy H) )¢
A%
(M sl
] a7)°
GDN-0810 0.8+007 11.1+014 15+£3.00 037+0.1 534+150
5 Q 1.1£005 167+007 124002 129+04 155442
Me
1 F 071+ 8.8+0.11 33+£001 065+02 306+87
Q 0.05
Me
12 Me 092+ 45+0.07 12+0.01 050+0.1 403+438
Q 0.05
Me
11 MeQ 0.65+ 424005 14+ 1.00 20+02 98407
e 0.06
21 ol 0.07+ 244010 134001 057+0.1 348+62
MPQ 0.13
Me
20 F 024+ 314007 214001 073+£02 275+70
Me@ 0.16
Me

A A2E (I0DS AH8ste] 107] sl S48 BR 2a10) fwo] tet 5. ERE-FA A 2Ty

] Ja-go] &2, DNSO W E tiEwel the % JFo =M EASE SERD AT (100 nM) F-o TAHA

i)
ot
oX

ol
12
2

1. dolEE B 9 s.e.m. 2 YE. A K = (Kdlol2~EZH 2 ]/RBA)*1000] o8] Alatdl A A
e, o]7]A o AEdt] o] g fd= 0.2 oM. 1Cs ol 2E ] &/1C, S x 100 (RBA, ol ~Edt] & =
100%) 024 HAE = WA W) AAd ) A= A A sk= (RBA) .

vh¢-2 PK 2 §2 Holg

0.5A17F 2 4A)17F (0.5% CMC 3E9! £ 100 mg/kg p.o.)olA e & 1, 5, 11, 12, 20 ¥ 219 84 5=

=
Sstol EU-AGY BRe el o1z olFl N vhes maAAY ATE 9
e}

¢

[e]

THLA TR Y AEFTO ddEE AT THI Aol A o] el ARE-¥ 100 mg/kge] &=l A<
GDN-08102 A= ¥ 23¥Aol 21%%HF T A7|9] FHAL Feldvt. FFE 12 (100 mg/kg) T GDN-0810
A T HAS FEE wbd oA FF WA 26.7% 7)), SHE 212 100 mg/kge] SN TF
oo A &% (49% #HA)S e e shetE 2100 dis] S-o]EAdoldar: 30 mg/kgoll Al
Bt TF WAl 27% AT, FE wkg-so] i AW HERo] TR A FAbE NEH T Nk
S B7ME 7t A e Y F TS AdetH, ol oAl SERD SHEHE 219 %S sdtt. AT
Tae T8 A7 HA Feok BEEA ekt
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[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

=50o 10-2785173

oin

4. AT Fo F xEed A EF v=

Sl ol /A 7 1 (nM) 11 (M) 12 (nM) 5mM) 21 (nM) 20 (nM)
05h 1238 1006 3874 5575 10183 9723
4h 145 0.5 432 47 858 164

RE 3HELS 9:0.5:0.5:902] & 3 PEG400/PVP/TIW80/CMC % 100 mg/kgl @ 747 Y@ <o) Fojd.
=0.5h ¢

o8& 0.5 h 2 4 holl Al 9] 3ulg] wpe29] Hit 4 559,

FE Ad

MCF-7:Taml FU4E 4-6 75 dAdA" FFA F= vk 35S R ET ZHarlan Laboratories))ol A
AGAIZ13L, B25 oldel 7|Ast vie} o] AE Abolo] HEIE o]Aw AetxE e (1.0 cm)S T3l F9

stk 3gES 3.5 F §9F 0.5% CMC: PEG-400: E9(Tween)-80: PVP (90: 9: 05: 0.5) &Ne] A|A & of
9 100 mg/kg EE 30 mg/ked) £FOR FAFAY. FU FAAL ujF v AelHss Aleste] Z4a)
A (Rol/2) x (F/2) x 1E AR AdedT. B £% WAL AL (gl hu Skl
¢ A4S mUEZT

Rl

N

AEF 2 g =4
MCF-7:WS82 o] dell 71AgtH ™ 37T, 5% (00141 10% FBS7F BZ% RPMI-1640 A& FHfshe sla @l =olA
FAE TEE-0EA Y AE FEOIth. MCF-7:5C AEE o]dol 7| npe o] 37T, 5% CO.l

A 10% He-d2~Ed A2lE Eof A& dHo] HFE RPMI 1640 #iA] F3F d& dddA] A3tk MCF-
7:5C AEE Al A MEEA GSS P, A7 dAEZZA vhelo] o9& MCF-7:WS8 A EZH-E AE

H

e
B

Ad e, MEE 500070 Al

ALE A7hel 29 A 29 B A AS-FEE NN 4 2 *
= re dE s Tahg HHXMW Az 3t
=
ha |

d AR /49
2 96-9 ZHolEo] AWstar, 0.1% (v/v) DMSO, 1nM E,, Hi= g

A=
=

2 Agegrr. BE FIFES DNl LaA7I, HE 1:1000 3420 HEE ujxo] H7lsgdtl. DNA
2o 54 (WS8) Hi= 64 (50)¢] MAE 33258 Aol o] A4sAT. PP NE2 AUA H4 (vlo] o]
(BioTek))oll olsll #=a}qitt.

AZ- 928 24

MCP-7:WS8 AIEE 297+ 2EF Aol §A3ka, 2.0 x 1070 AL/AL 4847 Bk £ neh 96-U &
A ZolEoAM ZHlol”gE F, 2443F &t sekE S HUbeklvk. A, ESRI (sc-8002)9] HE ¥ 24&
AZ- A=E™ 14 7]E 2 LI-COR t]Ao] (ODYSSEY) A9 F7d3t As& AL&3ke] LI-COR A= A<
ZeEZo uet FRe3.  dolEE A 1(CellTag) 700 281l e A fshsh3ict.

3D-T3A 47 AR

s ZY® 964 FH FY e vy 2ARF A vlelamEeolEe 1000 AlE/dAR=
EdlolgstaL, 24417 st A glo o} , £ 7 4=FE 100 pL wiAL] AA Fo ]
2X A7 wixlZ Asrder. HelE 149 B v 2-3Unjt} wrEEGIT. AeloH-Z 2@ 3D AE AES

4 ITREZS ARESte] A AR oAE Akl 15U, Al SHolE B ek (H‘EME%
E® 3D A°F)S 30 w¢ Aol HESF siglth. o] ARt &%k, FAAIE 100 ul wiAE AlASHAL PBSE al
Ao @M PBSE AHEIGATE.  olojA, 7} daR¥E 100 ulE AlAsL, 100 uL Alefe@ tiAlskaL, A

£ wAgel o8 sagith.  FdolEE ololq 5% ek AWl E o, 5% Feb oHelA
BHANZG. oA, 7t WREe] 125 yLE WA 96-9 SelolER §71 ¥, W= BEG 94 W
2 Agale] WA /=39,
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[0607]

[0608]

[0609]

[0610]

S=50 10-2785173

oldol ®WiE mpel o], A3 ewS me EdolN=A 2 nM [HldlAEFTS (3710 (Perkinlmer),
uAbEA 2= EA) 2 A AAE 1ZF ERa (1 #l2H(Pan Vera)/IPEZA(Invitrogen), X Yol 22
HI=)E Abgalo] A% HAISE A3 A8 os] SAsAT. RBA #& 7] WA AE A&t ALttt
th: IG5 AN=EFTHE/10 3H3HE x 100

MCF-7 A¥ W J2E=7 ¥-§ a4 (ERE) FAHZA AA.

MCF-7:WS8 A¥E gl d 323k ~E8d Wxe] FASATt. ALE 96U ZellolEclM 2 x 107 AE/
do] drw Feolgsta, ZdolER wiglEo] FAF A el AAMwF2 ghellu] 2 (Xenopus laevis) ¥l
A2 A2 ERES] 3709 719 E FHtsh pERE-FAIHebAl Zebav= 5 pg B oddet FAF A E 295k
cDNAZ %53t  pRL-TK  Z&kxv= (Z =249 7}(Promega), AT wts) 0.5 pgl®
TE-FARAANAG. FEAAAS AxAA Y Aol whek Opti-MEM MiA] F 2]EFAERT 2000 FAFA Ak

[eXre) [CRE=Ng =} ]

(AU EZAl (Invitrogen))S AFE3te] 6A17F &< a3t AEE 6A17F o A =2 HEsta, F

Al A4S AURA] B4 (vfo] e BN E ALgsls olF FAHEA A AlxE (Z2Y7H)E ALgste] AE

o] 18AI7F Fof] SA T
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