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al. Chem. Rev., 2011, 111(11): 6557-6602; Han, et al. Tetrahedron, 2004, 60'2447—2467] Zz2)S A3
. sEE 1-69 ofMEdA FHA 1-729 M BF FE-3FE WE 2UE o] &3lo] EgfolotE 53”% 7t

d

a7l Y. EdololE 188 wE AT W bl R molofelo] ols) 4§7]55o] FE 1-98 AT
ko)

it

il

o

=% 242 2 A(S, volopdl, olxE R AhHE FAEAY e AR EAE gl os) Al
[e]
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2RE
B AANNEe] TAH ANGNE AFS] A9 el AAdE LFAT. el Axdel AAE AHe B
AN Aaeld & Agshs 8e e, webd a9 Age A8 AN P2 TGS ned
STk o] Bl s AAsolok drh. Tejuh, E NS nFe] Gl AAE TAH AW
el el sk olseld gl & S Ak waE Aok 9 glol s FUsA
E AR ATE 9 4 At A2 AXskdof )

MR 38 300 MHzol Al ZHE34= BBFO 300 MHz Z2HE u|dk B2 ohulx(Bruker Avance) 111 = o
o 77 F e olgstel H 8 4] FHNR) EHWS FASATH DUAL 400 Miz S1& TH| e BF7
obulz 400 7]7), EEH 6 S1 400 MHz Smm H- C IDE TH]§ B2 ofulxs 400 7]7], ZeH Hzogs

17
(Broadband) BBFO 5 mm Clo]HEZE tu|8k B35 oldlx 11 400 7]7], B57 400 BB0 LZHE H|3 HE
A W8 Z82=(Bruker Mercury Plus) 400 NMR #3374, &% 400 MizolA #53. BE TFa3d &8s

717 A5 (U ¢ E thol thal § 0.000.2 AA)EA AFLHE 0.03% WA 0.05% v/v HEGL AL A3
O

r|r IM

Hom Festgnh. 249 A9l B AFHA Bt @ AL FvoA AFH So1F ol §ahe] 400 Mizel A
ABehs DEA o= 400 71718 ol gl H W A7) FHNR) EFWS FARAT. BE F3ol, MR
dolEt Ak Fxsl AXHAY. EAA oA oF(5)e Fo A HAS 9T B oolF o] §
o} wmEgE Foldrh: ol S0}, s, AN d, AFA: t, AFEA g, AT dd, olFA o] FA;

uS g2ulEady: 9 2RI (TLOE AR A9, o A7 F254(M A (Merck)) EdolE
£ o] &3t A7t TLCE AA3H, Riv= sEE 93 olsH= ATE TLC ZHIE oA &ulo] <3
olFEHE AR Uw 3 0114 A7t FtEZ A g AF EA] ARRPELYT A AHE o] &dle] HEi=
C18 ZFEZ Aol st 9 A=vteEde v Ao 24 FR2vEag9E Fasgint. vty oz, A ol-
L}@(Manoherey—Nagel)E Bol L4Z g (Alugram) (52AE) (A7 60 F254) Aol ¥ g 2ZnlE 18y
(TLOE Fa383laL, 23S AZsstr] 98] dd8H o=z WE ARSIt F74490 Alzbst s e dF
Z9-ol AL, o5 Zg-olA, TLC ZHolEx olo]od (e 1 g9 1L,Z 10 g9 Ag7pAd Hrlstaw A
AsHA Egto g AAE), dsfol=al (=g x| (Aldrich) 258 AgAoz ¢ 71%) =E wjg 2yl
(Magic Stain)(450m¢e] &3 50mee] 3k HySO,00A 25g2] (NHy)eMorOz.4H,0, 5g2] (NHy)Ce(IV)(NOs)¢E A A3}
A EFsto=zn AdE)S AMAA FFES A Z.

A Z2utEaH 9 -AFEAY @ HPLC B4 79 &m o]F/d AMPA, H.,0+0.037%(v/v) TFA): ©]&7& B(MPB,

ACN+0.018%(v/v) TFA)(0.01%, 10% MPB; 4%, 80% MPB; 4,9%, 80% MPB; 4.92%, 10% MPB; 5.5%, 10% MPB)Z
o] &3t 1.2me/w2] F&elA F thole= ofdo] AE7] ¥ Fuh(Luna)-C18(2) 2.0X50mm, S5m ZH-E o] &3
& Alub=(Shimadzu) 20AB HPLC A]2~®l AbollA] HPLC HA1S F=astitt. 220 2 254nm sholl A LCMSE A &8
v = S 3 ARHELSD) AEEE ofdt 4 AR o] 23tNS)E AREERITE. AMd EE S 27
ola] Wk-3#3 HPLCE F3arsitt. AHAd: Fu(Luna) €18 100%<30mm, 5pm; MPA: HCI/H.0=0.04%, &= A

/H0=0.2% (v/v); MPB: ACN. £4: e AxBZX (Waters Xbridge) 150%25,5um; MPA: H,0 << 10mM
NHHCO;; MPB: ACN. 271 & the] sk Tul: 20me/%9 oA 128 Yo 10%2] MPB W=] 80%2] MPB, ©]o]
A, 28] Zx 100% MPB, 2%l A 10% MPB, UV AZ=7]. u] &u) o]FAF AMPA, C0.): ©o]&4F B(MPB,

MeOH+0.05%(v/v) TPAm)(0.01%, 10% MPB; 3%, 40% MPB; 3.5%, 40% MPB; 3.56-5%, 10% MPB)< o] &3ke] 4
[B-9] frgroll A AD-3, AS-H, 0J-3, OD-3, AY-3 % 1C-3, 4.6x100mn, 3m ZE< sl Ao sjol2 7334
= UWV/Vis A&7 2t BFE(Thar) 4] SFC A| &8 ZAdolA SFC 24 S s3sksitt. 7l &l o5/ AQIPA,
€0.): ©1%2¢ BOWPB, MeOH+0.1%(v/v) NH,0)(0.01%, 10% MPB; 5%, 40% MPB; 6%, 40% MPB; 6.1-10%, 10%
WPB)E o]-&3te] 65me/E-o] f4:llA AD-H, AS-H, OJ-H, OD-H, AY-H % IC-H, 30<250mn, 5um ZH-<S

dee) ghold 23 Zd 2 W/Vis HE7E 2 B2 80 &3 SFC Al&F AellA SFC #3715 w38l

|

ul
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AZ71E ekl Wl g F & AIEF o3t WAoo R At YH~(Waters) @A Ale=4 A
A7) AgE UPLC-MS AFE] (Acquity) (W) Al=ES o] &3te] LC-MS HolElE g 5=

H& m2H 2 (Cortecs) UPLC C18, 1.6/m, 2.1 x50 mmAtt. 2.5 & A3PA|ztoz 2,08 23 95%
A(A: ¢ 59 0.1% F2) ol Al&aiA 95% B(B: MeCN %2 0.1% Z2H) oA Fade A8 TS 28319,
0.8mb/ 59 F&How 29 2%+ 40T,

gurA AxF A, T3P A%: DNF E= EtOAc(0.1M WA 0.2M) oA o}Fl(1 eq), @ FF=AX(1.5 eq)% 3h-f o}”
Lo NoEolntE, tololol a2 doHolnl | T Egto]o|€o}lTl (3.0 )

@ ol T 815 U 5.0 eq.. B0k | 50003 AAASISA. Bl W EIEE HEolA 44 5
ok FHEAIZ]L, o Aol TN NaOH 08 H74e o), BOAcE A7FSIAT. 38 BHAZL, £58 BOAcE
FEAAGO. G R/1FE TF NgS0E QRN I, o3k Fol 44} sl FHRAAG. 249 WE £
29 A% B4 2eeiEay] B o4 PCE ol Sate] AAlse] BAGE A4Ee ATATh

ool RS QA AR AR ool AxaAm, 19l B FAN AANE RFEES Azshed e
Stk rert-HY (3-(2-(3,4-thol BF 0.2 3 4oL Al E vl =) uho Aol F2[1. 1. 1] A E-1-9) Fhvpufo] £ 2
tert-38 N[1-[[2-[3-A] - (ko] H5-0 2 o] %A ALo] 2 2554 |obAI 8 Johu] e |-3-uo] Aol F2 1. 1. 1] A%
Q)b o] =

guta Fx; B, dtol=gAte]= 8AI: EtOH(0.25 WA 0.1M) =9 wE o] ~E (1 eq)o] HAE =
3= (3 WA 5 eq)S HE7SA A, WS EFES 90Tl WAl FdEith. v ERES Ao g Yzha
A FF A &N oM AAZEA opr|stTt. o] wAS AN A s 4= 2

2AstebA] gokttd, &9 FFAZIAL, 24 Y=L F5 DAlA AHEsIel FE3] okt

)

ﬂl

)

dwra Axk C, Al oloE A EtOAc Ti= MeCN(0.1M) F9] dfol=galo]=(1 e
ol NEty(5 eq)E H7Fe Foll T3P &4 (3 eq) & H7ISIATH. doiy whg %%%% 100TAA =23 upo] el
A A ZhEeinh. W E3RES E3E NaHCO; &9 % EtOAcE IMARAY. F& FHATIA WA, £35S
o& T NgS0,= ARAZIAL U, o3t 3, A st sHART. 24

o whe BFES 94 IPLCE ol 83k AAAT.
D

[
z
st
o
o
N

fi

[o

durd dxp D, FslobAd: DCM(0.IM WA 0.2M) F<2 7HE24H1 eq) 2 DMF(0.05 eq) & Ffsle Eeh2==el
0CoA ASSAH (1.2 eq)S H7FSFATH. Folx Wb EFES 0TColA 2417 Sk WAL, vHs Z3E
S 7 shol FEAF . -9 AHES AFESISITE.

T S0CI(0.5M) 59 AH( eq) €N 85TolA 3AZE &k WHHAIH T, vbE E3ES 74 sloll F5A1A
22 ANES AFsta, ol& A4 AT

gutA Az} E, ¢-BERAE: MeCN(0.1M) 2 THF(O M) =9 Fstoli(1 eq) & Tl A DCM(0.1M) F<]
TMSCHN;(1.5 eq) & #H7Fetal YA, ¥ EFES 0ToA IAZF 5 WRIAAT. E3Eof| aq. HBr(l.1 eq,
48% |M)S A7 etHar, o AlHd H0E H7Mg Fo] EtOAcE H7Fetdvt. & EdA7]aL, 55 EtOAcE

FESATCx). FF fF71TE 4 NaSO= AXA7]aL vA, o3 Fofl gt shell sH AR, 2o vk

(@)
3

gdurd Hzr F, BEEAE &Z5: MeCN(0.IM WA 0.2M) F< i} oltl(1l eq), ¥ a-HEHXRAE(1 eq)S g
o3 Kol

Frobe Behaad) Nalo,(d e)® A7HSHAH Qo7 WS EFRL W0TAA 247 B Adstan. we £
e Aeow WAL YA, K0S T7F Fol RoAcE AT, 3& ReAYL, $58 BOAE
FEHYGGO. T F7152 TF NaSOR A%A7 I WA, o3t Foll e sel FHAAT. 24 g
EHRS A7 gAY it vt B ARREIYNES ol gt FAsel BHse YR AT
ek

ool SHES WA AR FE olfatel AxHI A, sl B FAN AN HEES Az A%
AgSGTE (25 a-2-(3-(Eehel B 2 e) ) ol &) o] ) uhol o] 22 [1,1, 1] M g-1-)-2-
(3-A 2-(Eeo] B2 Q2B A Ao B A oA Eofrtol =, M(3-((2-(2,4-Tho] HF-0 230 D)-2-5 el
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ot ) rto] Ao SR [1. 1. 1]/ &-1-9 ) -2-(3-A| - (Edto] ZF L2 FA AL S 275 A ) opAl| Eotrfe] = |

F(B-((2-UU-EF 23 d)-2-F 2 d)opr ) nlol Aol F 2 [1. 1. 1] /-1-91)-2-(3-A| &-(Efo] £ F 2 2 5
ADAFIEZFEAD) oA Eotufo]l = | N(3-((2-(3-ZF .29 d)-2-F Ao g ) oln ) nfo|Afo] F 2 [1.1. 1] 3 gk-1-
B)-2-(3- A Aa-(Efo| EF L2 S DAL FRFFA ) oA Eofuto] = N-(3-((2-(3,4-Tol & F 22 d)-2-5
o |)otn i )utolAto] F &2 [1.1. 1]-%1& 1-4)-2-(3- A &~ (Egto] EF 22| FA] ) Ao S 2475 A] ) opAl| Eofro]

=, N3 ((2-(4-ZF22Hd)-2-& 2o E) ol )ufo| Abo| Z 2 [1.1.1] HEk-1- °‘) 2- (3 A=~ (Eo] EF 221
EADALOIF HE/\])OWEO}UM MGB-((2-(3-ZF L E24-vEHd)-2-F 5o g )o}n] ) ufo]Alo] S 2
[1.1.1]3€-1-9)-2-(3-A]| - (EEM%— QEHEA )AL F HEA])OM]EO}UM M(3-((2-(4-Z 2=

d)-2-S Ao d)oju]m)ufo|Ato] S 2 [1.1. 1] M E-1-Y)-2-(3-E W - (Ei‘rﬂé?&ilﬂﬂiﬂ)ﬁ} |22 /5A]) o}
A Eolatol = W(3-((2-(4-FEF2-2-vw e d)-2-F oo &) ot )uloAlo] S 2 [1.1. 1] g-1-9)-2-(3-A] &=
“(Egfo] R Q2| F A ALo] SR FFA oA Eotuto] = 2-(3,4-Tho]| FF Q. 2 H| 35 A] ) - (3-((2-542-2-(3-(E
gho] ZF o 2| F A AL S =T ) ol e )obn| ) ufolAfo] SR [1.1. 1] e-1- ) opA Eclufol = W (3-((2-(4-F
22-2-Z2F Q0 2¥d)-2-S 4o E)olu]m)nfolAlo] FR[1.1. 1] E-1-U)-2-(3-A| =-(Eglo] ZF 2 2| EA] A}
S|FERFADOHESo| =, N (3-((2-5&-2-(3-(Efto| EF2ve)#d) o &) ol ) ule]Ale| S 2 [1.1.

1R-1-2)-2-(3- A A-(Efo| EF L 2| S A ALl F 2 F 5 A obA Eotutol = N-(3-((2-(2-&F 2 2-4-(E2}
olFFezrd)dd)-2- Ao d) ot ) Rtoj Aol SR [1. 1. 1] e -1-9 ) -2-(3-A| - (Edto] HF 2 2| FA] ) A
o] FEHFFAD M Eotrtol = N(3-((2-(3-FF 24~ (Egfo| EF o 2rE) 7 d)-2-5 Ao g ) o}r] 1= ) vl o Afo]
FE[1.1.1]18-1-2)-2-(3- A &-(Efo]| EF L2 H| S A ALl F 25 A ) ofA Eotuto] = N-(3-((2-F4-2-(4-
EgtolEFezre)ud) o d)otr|m)utol Aol S 2 [1. 1. 115 '-1-)-2-(3-A1 = (Ei‘roléﬁeﬂ&iﬂgﬂ)@ﬂ

' /-\

FEZREAD oA Eotrto]l = H A(3-((2-F2-2-(3-A| A-(EFo] ZF . 2 W EA) Ao S 259 ) o & ) o} 1 )n}
ALl E 2 [1.1. 1] e-1-2)-2-((6-(Ego] ZF o = ea) v g d-3-29) % 1)0}*11‘50}401

gz Az} G, EL3}: ZAH0.1M) 9 Ac0(2 eq)d] &M 0TlA DCM(0.1M) =¢] 2xF o}l (1 eq) & H7}
St yA, Wkg EFES 0TolA 1A BeF aAl71aL, o] AJHol 33} NaHC0,& H7Fst Foll EtOAcE 7

0cC
Wk S5 EEA7IAL, S EtOAcE FESIITHEX) . §

(]

o F F715S T NaSOE ARAZ|a A, o
: sty e AEgt S ARntEaeE

o o
=2
o
2
ol
=2
off
Hy
>
S
ui
N
Y,
1o
=
oo
fo
o
il
o
o
iy
~

ool BgES dnA A4 GE ol gste] Azstn A, sl B gAN AAE BgEe Azsts )
AHEET: N (3O (2-5 2-(3-(Eetol BF 0. 2| )) D)o &) Fohv] =) shol be] Z2[1.1. 1] Ag-1-9)-2-
]

(B-A&-(Ego] EF 22| EAD) AL S R=F-FA] ) oA Eofufo] = N-(3-(N-(2-(2,4-H o] EF 2 29 d ) -2-5 220
) FotuE)nfojAto] F 2 ([1.1. 1] HE-1-U)-2-(3-A| 2-(Egto] EF L 2| F A )AL E 2 {5 A] ) opA| Eofrfo] =
N-(3-(N-(2-(4-ZF 23 d)-2-F ool &) Fotr =) ntoj Ao = [1. 1. 1] e-1-9 ) -2-(3-A| = (Ei‘rﬂéeg’_i

H| 5 A] ) Afo Fi‘ﬂi/\])ovﬂ‘fowﬂ NGB~ (N(2-(3-FF =23 d)-2- o) Folu L) nfo| Afo]| 2
[1.1.1]3%k-1-)-2-(3-A] = (EEMz%giuﬂ%/\l)A}Olgi%ﬂr%/\l)ovﬂEowﬂ . MW(3-(W(2-(3,4-T}o] &
Fo29d)-2-& 40 ")Fotn L )ulol Aol FR[1.1. 1] e-1-Y)-2-(3-A| - (Egto]| ZFQ ZH| EA| )Alo| F 2
HEAD oM Eolulol = N-(3-(W(2-(4-FZ2Hd)-2- 20 E) Folu| = )ulo] Ao F 2 [1.1. 1] s-1-U)-2-(3-
Al == (Egto]| FF Q2 W FA] ) ALo] SR F-FA] ) opA| Eofnfo] = | N(3-(N(2-(3-ZF 9 2 4-vEdHd)-2-5 20
) Fon =)ol Ao %i[l.1.1]%%—1—%)—2—(3—/\1é—(53}01%— LEHEADALO|F E[FFA]) oA Eofulo] =
NFB-(NF(2-(4-2 22T d)-2-F A g ) Folr| =) utoato] S 2 [1.1. 1] e-1-%)-2-(3-EW - (Ego] &7 Oi
| 5 A] ) Afo] 2 HE/\])OWEO}UM ;o FE-(FC2-(4-FF 2 -2-vEHd)-2-F Ao ') Foln| &) ulo] Ate] &
2[1.1.1]98-1-U)-2-(3-A| &=~ (Ego| E R ZHEA] ) Ao 1 EREA O Eoluto] = | 2-(3,4-T}o] EF Q.27
HAD)-N-(3- (W (2-FA-2-(3-(Egto]| ZF Q2 H| F A Ao S22 79 ) ol &) Fobr ) nfe] Afo] 2 2 [1.1. 1] 3 §-1-
Aot Eotutol= | tert-HE (3-((2-(4-F2EH)-2-%4& 1%)0}111*)3}014 122 [1.1. 1138 %-1-<) 7huf]
OlE, MGB-(NF(2-(4-FR2-2-FF=27d)-2-4dd)Folu|E)ulo|Alo] 2 [1.1. 1] M k-1~ OE‘) 2-(3-A] 2=~
(Egfe] EF 0 2HEA DAL S 2RFA oM Eopulo] = N (3-(N-(2-(4-FFL2-3-Wdad)-2-&A4d ") Fo}
v E)uojAtol 2 [1.1. 1] E-1-9)-2-(3-A| =~ (EFo| EF L 2| S A ) Alo| S 2 F-EA] ) ol Eoluto| = (3~
(F(2-(2-FEFL24-(Effol EF 2 E) A d)-2-S 4o d) Foln| ) nfolAto] 2 [1.1. 1] g-1-% )-2-(3-4]
2=~ (Ego] EF L2 EADA| S RZREA) oA Eofule]| = N-(3-(N(2-(3-EF L 2-4-(Ego) & F OiUﬂE‘)Jﬂ
d)-2-& o) Folu m)utol Aol F 2 [1.1. 1] E-1-U)-2-(3-A| - (EFo| ZF L 2| A ) ALo] S ZH-FA] ) o}
A Eotmto]l= | N-(3-(N-(2-&4-2-(4-(Ego] Z2F 22 rd) v d ) o & ) Folu| 2 ) ulo] Abo] F2 [ 1.1, 1] Hek-1-)-
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2-(B A - (ERto] EF L 2H EAD) A S =F-FA ) oA Eofrfo] = 81 N-(3-(N-(2-54:-2-(3- A &-(Egto] &7

| EAD Al ERZFHE ) o ”) Fobr] m)uto]Ate] SR [1.1. 1] 3 8-1-9)-2-((6-(Eg}to]| &7 ﬁiﬂ]%‘)«qﬂ‘a—i’r

) EA]) opA| Eofuto] =

UrA dzt H, FololE st AcOH(0.1M) F¢] 32k oFRI(1 eq) &l CHCOONIL(5 eq) & H7Falar vhA],

HES ERES 110TolA 1643 Ft 7hdstar, of Aol E£3} NallC0; 5 M7k Foll EtOAcE H7bskltt. <
tOAcE FESAT(Bx). Fe F715S 7 NaSO= ARAZ]aL WA, o]} Fof Z<}

< pHPLCE o] &3t AT,

oo

n
ofj
o
=

=
dnty Aap HE ol gste] vl adEs Axslal, & WAl JiAE e rert-HE (3-(4-(4-2=
=1 A1HE-1-) 7 o] ES Alxz8] flsl AFE-skltt.

FHAL

h
i
-
-
-

DMF(2me) <o ml& 3-ofv]mnolAto] S2[1. 1. 1]HH-1-7H5 A o] E Egto] &5 2 2olAl|H o] EA (255mg, 1.0m
ml), 2-(4-2 22 5A]) oA EAH(224mg, 1. 2mndl) N—ﬂ]%‘olulﬁ}é(mwg, 3.0mmol) B T3P(382mg, 1.2mm)E

AbgEtE Aubd "ap AS o] gdte] AlZalTh. LC-NS m/z: = 310.1 (W] H-NMR (400 MHz, CDCl3) : &

7.24 - 7.30 (m, 2 H), 6.89 - 6.96 (m, 1 H), 6.81 - 6.88 (m, 2 H), 4.39 (s, 2 H), 3.66 - 3.74 (m, 3 H),
2.36 - 2.47 (m, 6 H).

A2
HE 3-[[2-(4-F22-3-ZFLE2-HFA) oA E Jopr| =]uto]Ale] E2[1.1. 113 8- 1-715 4 F o] E
DNF(8.3me) Z9 g 3-opmicnte]ato] ZR[1.1.1]AE-1-7kd e o] E  Eto] Z7 2 2obaH o] E41(1.06g,
4. 14mml), 2-(4-ZF22-3-ZF Q0 F-3 = A ) oA EAN1.02g, 4.97mmol), DIPEA(1.61g, 12.4mmol) ¥ T3P(1.58g,
4.97mmol) & AHE-8HE AWbA A} AE o] 835l Al Y. 'H-NMR (400 MHz, DMSO-d6) : & ppm 7.33 (t, J

8.60 Hz, 1 H), 6.84 (br s, 1 H), 6.76 (dd, J = 10.14, 2.87 Hz, 1 H), 6.64 - 6.71 (m, 1 H), 4.40 (s,
2 H), 3.71 (s, 3H), 2.44 (s, 6 H).

F3HA3
2-(4- 2229 =A)-N-1-(Fto| =gt17t i d )-3-nte] Abo] 22 [1. 1. 1] A ] oA Eotrto] =
EtOH(3.5me) F2o W' 3-[[2-(4-F 2= 5A])obAlE |opn| iz Jufolato] S = [1. 1. 1] :eh-1-7F54 2 ] E(270mg,
0.87mmol), dte]=2bzl F5HE (131mg, 2.6mmo)S A&t Awba dak BE o]&3ke] A=k, LC-MS m/z: =
310.1 [M+HI] .

FA4
2-(4-222-3-EF L 2-HEA)M[1-(Blo| =&} 7t d ) -3-vlo] ALo] S 2[1.1. 1] A& Jo} | Eolrlo] =
EtOH(18me) Z2o wd 3-[[2-(4-FEZZ-3-ZF L 2-F 5 A])olAd o}u] =] }owo]ﬁi 1.1. 119 g-1-71 54 1)
o]E(1.46g, 4.5mmol), 3dlol=@bxd 4=3}E-(669mg, 13.3mmo) S AHEShE UwrE Azl BE o] &kl A%
LC-MS m/z: = 328.1 [M+H] .

F3HA5
tert-HE 3-A|&-3to| ESA|ALo| 2RI L ) E
MeOH(700me) F9] tert-HE 3-%2Alo]ZFEEEFFEAH 0] E(70.0g, 411mmd) o] ZFES -30ToIA N, atol 2
AlZboll AA NaBHy(15.6g, 411 mmo)E H7Fs3ivh. §hg E3FES -30TelAl 0.5A1%F &<t wHA AT, whg
EFEo] A5 23 NHCL(700m0) & 0Tl 308 AA MA3] Hrbgtozy nkgg FaAZT. g &9

& AT Sl BHAA SIS WA ol BORE FEAUHE000). T H714E 00w
AT, T4 NaSO,E AXAZT A, olsh F, BHARG. As-ggEe] AEnE APl
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3224 g AAY. H-NR (400 MHz, CDCly): & 4.23-4.04 (m, 1H), 2.79 (br s, 1H), 2.60 -2.43 (m,

3H), 2.14-2.05 (m, 2H), 1.43 (s, 9H).

tert-F8 3-A|&-(EF0)|ZZQ 2HEA]AlO|EF 2R eI EAH o E

FEoA WS st 4R E AR FHYS v ZEFAaT0l AgOTf(134.3g, 523mmo), AHEZSF

Z(Selectfluor)(92.6g, 261mmol), KF(40.5g, 697mmo) 2 tert-HE 3-A]|Z=-3Fo|EFA|ALo|F R HEHFE A 7o

E(30.0g, 174mmo)E N, 3ol H7petch. o]ojA, Et0Ac(1000ml), 2-ZF 2 =23 Ed(50.7g, 523mml) =

TMSCF3(74.3g, 523mm)S A&dNA H7IAI71= 4, 58 o] &3sto] UF 255 30T mlvroe= {XAH.

S EFES 25TClA 122413 & wHkAH T, ¥kE E3ES A7ty YO8 B3 qTATIE YA, o
Foostel HEAFT. ALE MIBE(ROOm) ® MAESaL A, AF{AAT. oAHAS 1 N

CuS0,(3x300me) & MASFIL YA, F71&58S Na,SO, = AXRAIZI YA, A3 &, 74 st sFAHY. IS

TR 5
9 tfo

<

as
Mgk 7 Fzeteogyd] os AT, H-NMR (400 MHz, CDCly): 6 4.60-4.48 (m, 1H), 2.69-2.53
(m, 3H), 2.52-2.37 (m, 2H), 1.46 (s, 9H).

A2 (B EF L2 FA )AL EZ R HHE4AA

DCM(250me) 9] tert-H¥E 3-AA=-(Eg}o]
of TFA(77.0g, 675mmd)E A7}slglt}. Wk
o FEAZAT. FHAFS DCM(50me) ol &31A]

Z 2o 2| EA)ALo] FEREFIE A H o] E(24.0g, 100.0mmol) ] &
EFES 40TolA 247 B AR, Wb EES AL

713 YA, H0(3Xx30me) 2 A2 3FaL, NapSO & AZA7]aL LA,

2 ot 2

g & 709l Shell EZA|ATH H-NMR (400 MHz, DMSO-d6): & 12.39 (s, 1H), 4.74 (QFA, J = 7.44 Hz, 1
H), 2.76-2.64 (m, 1H), 2.63-2.53 (m, 2H), 2.33-2.21 (m, 2H).

A6

3-Aa-(DA LA A o] S 2R T

MeOH(1000m¢) %9 3-#HA S A ALo] S 2R EH2(100.0g, 567mmol) EFHE-ol NaBH,(21.5g, 567mmo) S -30°Coll A N,
atoll 2AI1tell A H7lekdvh. WhE EFES -30TolA 0.5A1%F &b WRMAIZT, Wk 3t A5 2 X
3} NH,C1(600me)& 0CellA 0.5A1% el AA MAs] H7tete] whg& TEAAT. e E3aS 745 skl 55
AA RS @7]3 o]F EtOAc®E FZ8hth(3x200ml) . 33t F714S A4 200m) = AHata A, 5
Na,S0, = 1Z2AI7]aL, o3 . 34t gl HAA A =-AAE] dose FEAolddA £3=s AT

shadth. 'H-NMR (400 MHz, CDCls): & 7.32-7.18 (m, 5H). 4.35 (s. 2H), 3.83 (=M. J = 7.17 Hz, 1H),
3.56 (£.FM, J=6.95Hz, 1H), 2.69-2.60 (m, 2H), 1.91-1.82 (m, 2H).

tert-H8 2-(3-A&-(HZSA)A| EZRFA]) oA E 0| E

EF9A(400ml) Fo 3-Al-(MA A AL FZREHS(19.7g, 110mmol), tert-HE 2-B ZTolAE| 0] E(32.3g,
165mmol), FAF4EA HE H%%‘E'ﬁ?( .9g, 5.5mml) Z E(10m)e] E3E E(120ml) F< NaOH(66.3g, 1.6
m) ol H7Fskdth. whg E3ES 25T A 4’\]7} ‘?l A ZI T, WkE ERHEC C”O%OZOHU&)O A 7}aho
WSS FUAIZAL, MIBE(3X50m) 2 FZ3Fich. st f7142 A5(100m) = Al sk VAl 54 Na,S0,=

AzA7I, A3 F, 4 sel HHFAATG. 2he AMES AgstAch. H-NR (400 MHz, CDCly): & 7.39-

7.27 (m, 5H), 4.42 (s, 2H), 3.89 (s, 2H), 3.75-3.62 (m, 2H), 2.65 (dtd, J = 9.26, 6.28, 6.28, 3.31 Hz,
2H), 2.09-2.00 (m, 2H), 1.48 (s, 9H).

tert-HE 2-(3-A| &=L EZ A AL F 2 HFA] ) oAl o] E

MeOH(350me) F°] tert-HE 2-(3-Al2=-(lAGA)ALO] F 25 A ob A H 0] E(27.0g, 92.4mmo) o] & A N, 3}
of Pd/C (3.0g, 105 T PDE #H7Fsldth. vk EFES 13 stol @7IAZAL, B2 33] HAA7|3L
AT, Ho(50 psi) 3kollAl 50Tl A 12417 E3F WA AT, kg EFES Aufo|E sj=5 F3 oA7]a

29t ol EAA Ao YHBS dolA, A AREEAT. HMR (400 Miz, CDCly): & 3.94-3.89 (m,
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1H), 3.88 (s, 2H), 3.67 (& FA, J=6.89 Hz, 1H), 2.78-2.69 (m, 20), 2.01-1.92 (m, 2H), 1.80 (br d, J
= 6.39 Hz, 1H), 1.47 (s, 9H).

tert-HE 2-(3-A|2-(EFo| EF L2 FAAL| EZ{FEA] oA H 0| E

FEoA wHtGE ety dFEvE U7 HYe g ZetaIdd N, shollA AgOTf(57.2g, 222mmol), A
AEZ R0 2(39.4g, 11lmmol), KF(17.2g, 297mml), L tert-HE 2-(3-A]A-3}o] B2 A Lo E 2 H-EA])o}A |
O|E(15.0g, 74.2mmd)E  FH7FsFATk.  o]olA, EtOAc(600ml), 2-ZF ¢ =23ed(21.6g, 222mml)
TMSCF;3(31.6g, 222mmo)<S AEsNA A7FA 7= S, 55 o]835td] UF 255 30T vwez FXAF L.

HES =S 25TelA 12213 F)F kAT, vk EdEs A7k E2aE S ofFA7IaL v, o
FpelS St skl EFAIRG. AALE NIBE(800me) = Al Hskal vhA, oAzt Abs Adef7bd 243 A2v)

Eaeme] os AAEYT. H-NR (400 MHz, CDCly): & 4.35-4.22 (m, 1H), 3.90 (s, 2H), 3.81-3.69 (m,
1H), 2.86-2.72 (m, 2H), 2.40-2.23 (m, 2H), 1.49 (s, 9H).

2-(3-A 2-(E2) BT LR U EA ) Aol FEHEA LA EAL

DCM(100me) =9 tert-HE 2-(3-AA-(Eglo|ZF 2 2HEA]) } | S 2 BEA]) oA H O] E(11.5g, 42.6mmol) 2]
|l N, dloll A TFA(30.8g, 270mmo)E 718 th. Wb-s E3HES 40TolA 2413 FoF wWkA|7]aL, o]o] A,
7kt stoll A ZtE. WAFS DOM(30me)ell EaAI 71 A, HO0(3X30ml)E A A SkaL, Na,S0,= AFA7]aL,

A3} F, et sol wEAAY. 24 AHES ALESAT. MR (400 Miz, CDCl): & 4.26-4.19 (m,
1H), 4.00 (s, 2H), 3.73-3.70 (m, 1H), 2.77-2.74 (m, 2H), 2.27-2.24 (m, 2H).

FHAT
NFAIEA =N -2-[3-N 2~ (Eo] E2 Q. ZH|FA| ) ALo| F2HEF A [o}A| Eolrlo| =

EtOAc(50ml) F9] 2-[3-A]|A-(Ego]ZF L 2 W EA| )AL FE2H-EA] JoAEAH1.6g, 7.7mmol)e] &M N, N-T}
olofol A 2 HoEoll (4.47ml, 25.7mmol)S H7Fs Fo T3P(2.4g, 7.7mmol, EtOAc &9 50%)Z A7}8¢lo).

dojxl wkS EFFES 108 Fob WW 7131 WA, N, o-trolvEsto| = E A olnl Slo] =2 F 2 2to] = (500mg,
5.13mmo) & H7FsITE. BES ER}ES 23TAA] 44X B9t wHkAIFH Y. vk E3Eo] 23 NHCle] 37}l

& WS FWAZ]A WA, EtOAc(3x25ml) 2 FE38haL, 3t

b

F715S MgSO, 2 AxA7|aL, o3t 3 74t

Abgatolth. H-MMR (400 MHz: CDCls): 6

ol wEART. 2ol vg EFEBE R #5AT 4

)

4.29 (t, J = 7.3 Hz, 1H), 4.21 (s, 2H), 3.83 (td, J 7.0, 1.1 Hz, 1), 3.71 (s, 3H), 3.21 (s,
3H), 2.83 (dtd, J =19.8, 6.6, 3.2 Hz, 2H), 2.38-2.32 (m, 2H).

2-[3-A 2-(E2}0 BT L ZHEA ) Aol S ZHEA| |l Al E el sho] =
TGS F FARAN D2 (oA 2 (S EF 2 2AS ) ol E2 54104 =k = 100

0.39mmol) 2] ¥zt gAel -78Co| A tfololol AFELFuF do]=2}o]=(0.78ml, 0.78mmdl, Ak Fo] WS #H
7Fetd Y. e E3ES 78TOl 2417 FoF HPAV%} ke F3HEo| 4 EtOAc(1.0m) 9t =3} NHC1(3

me) el H7bel o wES& FHAITIAL, olojA, WO RRE A AL YA, 157 & WHEAIF T, o]oj A,
e 535S E(20m) R FAAIZI VA, Et,0(3x15m) 2 FE8IA . a3 F714S Na,SOE AXRA7) A

al
WA, 3 Fol sk ol wEAAY. 220 Fujsel=E Fo) AAl glo] v A&,

1-[5-[3-Al&-(EZO|EF L2 FADA EERE ]-1,3,4- Ao o} E-2-d | nloj Alo] F 2 [1.1. 1] &-3-¢}7]
tert-H4 (3-(3to| =2tz 7t d)ntolAte] E2[1.1. 1198 -1-) FhiH o] E

-T2 HE(1.0) T wEd 3-((tert-FE5A7tRd)-olv] = )ntolAto] F 2 ([1.1.1]-e-1-F} 52 o) E(1.0 e
@) &l NN, - H,0(3.0 eq)E& 0ColA & ®lol M7ttt EFES 85TolA 12413 &9t WHkAIFH T

S EES 25CE Y4 7] YA, qIAHT. 4 AolaE 2-Z2 232 MFsta yA 7t st
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A7 BEAe= AYES AT, LONS: m/z 242.1 [T

tert-Hd€ (3-(2-(3-A| &-(EFFo)| FF L2 EA AL E2F =170 d ) 3lo]| =8t R -1-Flh d ) ulo| Ao 2
[1.1.1]5-1-9) 7t o] E

F4 N N-thelm " Foluke] = (DMF) (1. 1M) 5o 3-A| - (Eete] &7 e 2|5 A )Ale] 2R gh-1-7H5 241 (1.1 eq;
8:1 WA 10:19] A&~ tf Edlz- H])o] Aol TEA(4.0 eq)9} T3P(2.0 eq, EtOAc 52| 50%)E 0CoA &
7WAZ T, B EFES 20CE 7F2AIZIAL YA LTAIRE EQF WERAIFITE, o]of A, Wk ERES 0T R WA
7131, tert-H8 (3-(Ffol=dtx 7R d )nlojrto] &2 [1.1. 1] e-1-Y) 7}ulH o] E(275g, 1.14 mol, 1 eq)S Wb
S Lo ARER 0T H7reHe. Wk EFES 12A412F B9t 25T wwkAlH Y. E£3} NalHC0;9] 3
Zhel o&f WS THAAT. EFES 40TANA 108 B¢ F7FE WA 7|a, A AT, ZE Aol
& ER AFsn LW, ket shell 45TCelA Ax=AZT. =29 AFES AMESIGTH. LC-MS: m/z: 408.1

tert-#E  (3-(5-(3-N2-(EFo| EF-0 2T A Ao Z2HE)-1,3,4-S Aol o E-2-2 ) ol Abo] 22 [1.1.1]
AG-1-9)Fhute o] =

MeCN(0. 25M) =9 tert-74
(3-(2-(3-Al - (Egfo| FF L2 EA Al | F 25 E-1-7tH d ) sto| =epzl-1-7tH d )ulo|Alo] S 2 [1.1. 1] A &~
1-)7hH o] E(1.0 eq)2] FENoll K (0:(2T, 325 ®l4, 5.0 ep)[F9: T KL0; thaloll Cs.00,2 AFEE
Al 4A BAA(1:1 w/w) 2 p-EFAEEY A= (TsCI)(2.5 eq) S 25TolA H7letlth. dojxl wkg
F=S 80CTE 7HEsilaL, 3A17F &t WWAZTE, WhE EFES 25T E YA WA, £35S oFA
Ak, ARAE 7AeF Floll FHFAIHT. FAME 70TAA MeCN(0.6M) el A &3lA17]3 WA, E(0.40)S &9
gle] btk EES 16 B 20TolA wRHAIZIAL UhA] . oA ZiT. EE AlelaE B2 AFHsAL
WA, tolZr 2 el SAZATE. &NE NapSO,E HEA7]AL A, o3 &, 3t el s5A8. =3
o] FAE 20TolA tholZ 22 ue(ID) oA &3AI7]aL W], SAH0.3M)& &Nl ko] H7Fstsict.
S 304 EF WRHAIZIAL vA] ) oA ZAT. FE] Alo]|AE It o] AlHskAL v, et kel 11FRAIA

Aot APES AP Tt. LC-MS: m/z: 390.1 [M+H] .

n
lo

rlof

=

b4

rH
i m{n

St
H

+

1-[5-[3-A 2~ (Eo)| ZFF L 2HFA) )AL SR HE ]-1,3,4-S AT} o] o} -2-A [uto] ALo] S 2 [1.1, 1] S gk-3-0} 7]
HC1¢g

—

tert-H4  (3-(5-(3-A|2=-(Ego| ZF 2 2| EA)Alo]| F 2 HE )-1,3,4-Altho]o}F-2-Y ) Hlo]Alo] E 2 [1.1.1
HEk-1-) 7 0] E(1.0 eq)el 0Tl A HC1(20 eq, EtOAc =9 4M)°ﬂ gk Holl HIsile). vbe ERES

25
ColA 12407 ek WAL, W ERES PG Sl FHAA 1-[5-[3-A 2 (2] EF 02 EA ) ALl
BERUILS 4N E 2 A TR L1185 4L mﬂ# 1—[5—[3—(5&01%%@1%
ARl FR3E 11,3, 4- S Abrhol o} —2-4d Jupol Abe] F2[1.1. 1] A R-3-0bml el 8:1 vhA] 10:1 FEAA )2

EREe AFsgct. 2de MAE AR AES. LCNS: /2 290.0 [+

A 9
N (3-dEdntolate] 22 [1.1.1]H8-1-9)-2-3-A &~ (EF | EF L Z W FA] )AL EZ2H-FA] ) op A Eolro| =
NF(3-FdrtolAte] FZ[1.1. 1] A& -1-Y)-2-(3- AN 2~ (Eo| EF L ZH EA )AL 2 F-FA] ) ol Ecjutol =

0CellA DCM(5.0me) o] N-(3-(Bto]=FA | )uto]ato] 2 [1.1. 1] e-1-U)-2-(3- A &-(Eglo| £ F L. 2| =
ADAFOlE 255 A obAl Eotulo] = (430mg, 1.39mml) o] &<l DMP(649mg, 1.53mm)E LH-4 H7bsiivh. &
$es 15CE 7F2AI7]aL, 1243t Fot kA Zin . Egtas AfelE =g T ofA[7]a uAf, ol
Ak shol FEHAZAL. HAE Hejgtd 2w AzetEadylel sl AAST. H-NR (400 Miz, CDCly):

]I

o

§ 9.66 (s, 1H), 6.88 (br s, 1H), 4.37-4.25 (m, 1H), 3.80 (s, 2H), 3.73-3.70 (m, 1H), 2.83-2.80 (m,
2H), 2.40 (s, 6H), 2.30-2.20 (m, 2H).

N3 dutolAto] E2[1.1.1]H&-1-9)-2-(3- A &-(EZO| EF LEH FADALO| SR FHFA]) oA Eolwto]| =

0CollA] MeOH(5.0m¢) 9] MN(3-EUulolato]ZFZ[1.1.1]HAE-1-9)-2-(3-A| A-(Egto] ZF 0 2| EA])Alo]| Z=2
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EA]) bl Eofulo] = (240mg, 0.78mmo) A K,C05(324me, 2.34mmol)Sh Tho]w e (1-tho]olz-2-aT 23) ¥
2~FU[o]E(210mg, 1.09mmo)E H7bsta WA, EFES 15TE 7F2A7]aL, AAZE FeF A AT, vk &5

=2 w102 SHA7IAL WA 2SSt %ZAH% MeOHE AIABFATE. +473S EtOAC(3x5m) = FE3kL
C B/ flEE A (1om) 2 AL YA, FaE NapS0 = AZEAI7]AL, o 2h o AEsE shell s HAIZTH

:(m

o
Y

e AEgbad 29 aEetEadyl o AAAA BA SRS ADech. HNR (400 MHz, CCl): 8

6.80 (br s, 1H), 4.36-4.31 (m, 1H), 3.79 (s, 2H), 3.76-3.65 (m, 1H), 2.83-2.80 (m, 2H), 2.41 (s, 6H),
2.31-2.20 (m, 2H), 2.17 (s, 1H).

AAd 1

2-(4-F 2 2% A )-N-{3-(5-B| Eekato] = 2 F &-3-9-1,3,4-S A rho] o} Z—2-91 )-1-vho] Abo] S 2 [1.1. 1] A g
Aol Ectuto) =

EtOAc(0.5me) T2 2-(4-Z22FH HA)-N-[1-(SFo] =tz 7t d )-3-vlo]Alo] Z 2 [1.1. 1] F et Jol M Eofufo] =
(20mg, 0.06mmol), ElE#sto|=2-3-3FZAH(11mg, 0.1lmmol), NEt;(33mg, 0.32mmol) = T3P(62mg, 0.19mmol)Z A}
g5t= Aduly A3} (2 o] &5te] A2, H-NR (400 MHz: CDCla): & 7.26-7.22 (m, 2H), 6.97-6.92 (m,
1H), 6.84-6.80 (m, 2H), 4.38-4.34 (m, 2H), 4.12-4.05 (m, 1H), 4.00-3.57 (m, 4H), 2.59-2.47 (m, 6H),
2.36-2.29 (m, 2H). LC-MS: m/z: 390.2 [M+i].

A Ao 2

2-(4-F22HE A )-N-[3-(5-H EF3}O| =2 FEF-2-¢U-1,3,4-SAlt}o| o} F-2-¢ )-1-H}o| Alo| E 2 [1,1. 1] A &
Aokl Ecrto] =

EtOAc(0.5m¢) ¢ 2-(4-FZZH A -N-[1-(3to]l =ep 7kR d)-3-nfo|Afo] F 2 [1.1. 1] A g Jopa| Eofuto] =
(20mg, 0.06mmol), E|EzZ}slol|=2-2-F=2AF(11mg, 0.1mmol), NEt5(33mg, 0.32mmol) 2 T3P(62mg, 0.19mmo)Z A}
3= Aubd "z 0 o]&3Fo] A F3T). 1H—NMR (400 MHz; CDCls): & 7.27-7.23 (m, 2H), 6.95 (s, 1),
6.85-6.81 (m, 2H), 5.10-5.07 (m, 1H), 4.38 (s, 2H), 4.00-3.89 (m, 2H), 2.61 (s, 6H), 2.35-2.29 (m,
o), 2.16-1.95 (m, 2H). LCMS: m/z: 390.2 [M+H] .

Ao 3

2-(4-FE2H5A)-N-[3-[5-[ N &-3-(EFo| ZFQ 2| A )ALo| F2HE ]-1,3,4-F A T}o] 0} F-2-U |-1-H} o)
Aol E 2 [1.1. 1] & | oA Eolrfol =

2-(4-ZF 22 H5A)-N-[1-(to] =&}zl 7t d ) -3-mlo] Lol F 2 [1.1. 1] H gt JobA| Eolulo] = (200mg,  0.65mmol),
3-Al - (Eebo] 250 2| B A )AL SR E7H A 4H(131ng, 0.7Immol; 8:1 WA] 10:19] Al o) Edz- b))
Egtolol & ol (NEt3) (0.45me, 3.23mmol)S EtOAc(2.6me)ol &3§A1715 vhA], T3P &<1(0.58m¢, 1.94mmdl, EtOAc

9o 50%) 2 FH7Fslth. Ao WkS- ERMES 100CE WA 7FEst uUA, ALow YA 7|, 3} 4
NaHCO; & (10m¢) 2 EtOAc(10ml)Z FXA AT, F& EA7]2 YA =55 EtOAc(3X10ml) = %%6}213}
e FU15S T MgSOE AFRAZIa, o3t &, #et sl sFAIAY. 22 vy EEES o4 BH-

HPLCE Abgale] Aajstel ghe ooma Zashs A4S Awstdrt. H-NIR (400 Miz; CDCly): & 7.33-
7.29 (m, 2H), 7.03 (s, 1H), 6.91-6.87 (m, 2H), 4.76-4.69 (m, 1H), 4.44 (s, 2H), 3.39-3.30 (m, 1H),
2.92-2.84 (m, 2H), 2.74-2.68 (m, 2H), 2.67 (s, 6H). LC-MS m/z: = 458.20 [M+H]
gerdos  DOM(Iml) 9 2-(4-Z 22T 5] oA EANS0mg, 0.27mmd), 2-(4-Z 2 ZH 5 A]) obA EAH(50mg,
0.27mmol), NEt5(123mg, 1.21mmol) 2 T3P(185mg, 0.29mmol, 50% <%)¢ ZEIES 0TIA A7 ZoF
WAL, E3EC 0CoNA 1-[5-[3-Al=-(Egfo] EF L2 EAD AL Z2/HE ]-1,3, 4-F A to] o} &-2-A n}
oJAfol F & [1.1. 1] er-3-0}7 HC1G (N A-FEAA o) AAS Masts= 8:1 WA 10:1)(70mg, 0.24mm)S H7}
St Th. EIES 25T A 12417 Bt wHkAZTh, wRSEo] 23} £A NaHC0;(4ml) S H7lstdoh. A4S
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DCM(5me, 3me) o= FZETh. &gk F714S d5(10m) = AHeL A, 5 Na,S0,= AFA7]aL, o3 -
of Zt stell FFAIA #A sHeh=S Alesiint.
A 4

2-(4-FZ22H=A)-N-[3-[5-(2,2,2-Eo| EF L2 " )-1,3,4- At} o] o}&-2-U ]-1-v}o]Ale] &2 [1.1.1] %
@ ]obA Ectutol=

EtOAc(0.8ml) F9 2-(4-FZ2HHA)-N-[1-(Glo]| =gt It d )-3-vo]Alo] S 2 [1.1. 1] JolA| Eolrlo]| =
(25mg, 0.08mmol), 3,3,3-Eg}o|ZF ¢ 23X Z3AH(16mg, 0.12mmol), NEt;(4lmg, 0.40mmol) 2 T3P(77mg, 0.24m
o) AFEEE QukA A 02 o] &3le] AFEATH. H-NR (400 MHz; CDCly): & 7.33-7.29 (m, 2H), 7.03
(s, 1H), 6.91-6.87 (m, 2H), 4.45 (s, 2H), 3.77 (q, J = 9.6 Hz, 2H), 2.69 (s, 6H). LC-MS m/z: = 402.11
[M+H]+.

Ao 5
2-(4-Z2ZHESA)-N1-[6-(A| FZH-EAHE )-1,3,4-Z AT} o| o} &-2-Y ]-3-Hlo] Ale]| 2 [1.1. 1] g Y o}
AN Eojrlol =
EtOAc(0.8ml) 52 2-(4-F 22 ZA])-N-[1-(Sle] =gz 7bd )-3-ulo]Alo] S 2 [1.1. 1] e JolA| Eolnlo] =
(25mg, 0.08mmal), 2-(AFo]EFZEHF-EA])oAEAH(16mg, 0.12mmol), NEt;(41mg, 0.40mmol) 2 T3P(77mg, 0.24mmol)Z
AbgEHE Qubd A3 02 o) 85te] A2 H-NMR (400 Mz CDCly): & 7.34-7.30 (m, 2H), 7.01 (s,
1H), 6.91-6.87 (m, 2H), 4.60 (s, 2H), 4.44 (s, 2H), 4.12-4.05 (m, 1H), 2.68 (s, 6H), 2.28-2.20 (m,
9H), 2.04-1.93 (m, 2H), 1.79-1.70 (m, 1H), 1.57-1.50 (m, 1H). LC-MS m/z: = 404.21 [MH] .

AA 4 6
2-(4-F22-3-ZF QL Z-HFHA)N-[1-[5- [N £-3-(ES| FFLZHFA )AL | F2 HE]-1,3,4-F Al t}o] o} &~
2-]-3-HlojAte]E = [1.1.1]1¥E Y Jo} A Eofulo] =

Al A-(Ego)| EFQ R EAD AL S 2RI 2F(138mg, 0.75mmol; 8:1 WA 10:12] AlZ=- tf E@lA- H]),
2-(4-F22-3-ZF Q. 2-H =5 A -N[1-(Fo] =2} 7t )-3-nlo]Alo] F = [1.1. 1] A g Jo} A4 Eolm}o] = (164
mg, 0.50mmol) 2 NEt3(0.35ml, 2.5mmol)Z MeCN(4.0ml)ol £3|A7]2L VA, T3P 84 (0.45m¢, 1.5mmd)S A 7}s}

Atk ol whg EeES 100TolA 72417 FF wRkA Y. vkg k=S 23k NalC0; 891 (10ml) =

EtOAc(10me) = BMAIAY. & A7l WA 58 EtOAcE FEslth(3x10m). & f7lss 7
MgSO, & HEAZ]aL wA], of3h 5, st st s5AZ G, 22| vbg Edes de7d 23 AzvtEay

oo A4 HPLCS Ab&ate] AAstY] ZAst= AAES AT, H-WR (400 Miz: CDCl3): & 7.36 (t,

J=28.6 Hz, 1H), 6.99 (s, 1H), 6.79 (dd, J = 10.2, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz, 1H),
4.76-4.69 (m, 1H), 4.44 (s, 2H), 3.39-3.30 (m, 1H), 2.88 (dddt, J = 9.8, 7.3, 4.8, 2.5 Hz, 2H), 2.71-

2.66 (m, 8H). LC-MS m/z: = 476.27 [M+H] .
A 7

2—(4—%&&—3—%%&1—311%»\1 )N-[1-[5-(3,3-t}o| 220 2-1-H&-Z 29 )-1,3,4-2 A} T}o] 0} Z-2-2 ]-3-1}0)

EtOAc(1.0m¢) F9¢] 2-(4-FRE-3-ZFQZ-HHA)-N-[1-(o]| =&} 7 1 d )-3-vlo]Alo] F &2 [1.1. 119 ek o}
M Eolulo] = (40mg, 0.12mmol), 4,4-Tlo]ZF 0 2 -2-WE-Fet2H(26mg, 0.18mmol), NEt; (62mg, 0.61lmmol) 2
T3P(117mg, 0.37mm)Z AFS-3H= ke Az 2 o] gate] Alzalaith. H-NR (400 Miz; CDCly): & 7.36 (t,

J=28.6 Hz, 1H), 6.98 (s, 1H), 6.79 (dd, J = 10.2, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz, 1H),
6.03 (tdd, J = 56.3, 5.3, 4.0 Hz, 1H), 4.46-4.42 (m, 2H), 3.39-3.30 (m, 1H), 2.67 (s, 6H), 2.50
(ddddd, J = 21.6, 14.6, 13.4, 8.1, 4.0 Hz, 1H), 2.26-2.12 (m, 1H), 1.48 (d, J = 7.1 Hz, 3H). LC-MS
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[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

SES46 10-2757890

m/z: = 430.18 [MHH]"
AAd 8

2-(4-F22-3-ZF QL 2-H1% A )-N-[1-[5-(1-A}o| FR T 2 P & )-1, 3,4-FA}T}o| o} Z-2-U ] -3-n}o] ALo] E 2 [ 1,
1.1]3 €k | o)A Eo}ulo] &

EtOAc(1.0ml) 9 2-(4-FR2-3-ZF 90 2-7|35A])-N-[1-(5lo] =g} 7}rd )-3-vlo| Ao F 2 [1.1.1]H e o}
A Eolulo] = (40mg, 0.12mmol), 2-Alo]F2Z 2 AT Z AAFH(21mg, 0.18mmol), NEt;(62mg, 0.61mmol) = T3P(117mg,
0.37mmo) & AF&3h= AWEA @ﬂc%oﬁﬁh%miaﬁw.ﬁwm(mowu;wmgz6736u,f=8ﬁ

Hz, 1H), 6.99 (s, 1H), 6.79 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz, 1H), 4.44 (s,
2H), 2.66 (s, 6H), 2.34 (dg, J = 9.4, 7.1 Hz, 1H), 1.47 (d, J = 7.1 Hz, 3H), 1.11-1.02 (m, 1H), 0.67-

0.53 (m, 2H), 0.40-0.34 (m, 1H), 0.29-0.23 (m, 1H). LC-MS m/z: = 406.27 [M+H] .
AAlel 9

2-(4-222-3-FF QL 2-FIZA)N-[1-[5-[(EA2)-2-HEAlo| 22 X 2 P ]-1,3,4-SAlT}o] o} F-2-% ]-3-1} 9]
Aol E 2 [1.1. 1] & | oA Eolrfol =

EtOAc(1.0ml) 9 2-(4-FR2-3-ZF 2 2-H5A])-N-[1-(Flo] =} 7} 8 d )-3-vlo|Alo| F 2 [1.1. 1] S ELY o}
M Eolulo] = (40mg, 0.12mmol), EWA-2-veAlo]| 2T 2 722 4H(18mg, 0.18mmol), NEt;(62mg, 0.61lmmol) 2

T3P(117mg, 0.37mmo) S Ab&ah= Qubd Ax} (2 o] 83te] A23%Th. H-NR (400 MHz: CDCls): & 7.36 (t,

J=8.6 Hz, 1H), 6.95 (s, 1H), 6.81-6.78 (m, 1H), 6.71 (ddd, J = 8.9, 2.8, 1.3 Hz, 1H), 4.44 (s, 2H),
2.63 (s, 6H), 1.85 (dd, J = 8.8, 4.4 Hz, 1H), 1.54-1.48 (m, 1H), 1.34-1.29 (m, 1H), 1.23 (d, J = 6.0

Hz, 3H), 0.95 (ddd, J = 8.6, 6.1, 4.9 Hz, 1H). LC-MS m/z: = 392.15 [M+H]ﬂ
A4 10

2-(4-FRE-3-FFLE-AFA)M1-[5-(1-FF LEAPIERZ 29)-1, 3, 4-FAl o] o}&-2-A [ -3-Hl o] Abo] S
Z[1.1.1]98d oA Ectuto] =

EtOAc(1.0ml) 59| 2-(4-FRR-3-ZF e 2-H5A)-N-[1-(dto] =g} 7R d )-3-nlo] Aol F = [1.1. 1] gk Jo}
A Eolulo] = (40mg, 0.12mmd), 1-ZFLLZAlo|EFZZZHIHE42H(19mg, mem,NMA&m,Oﬁmm)g
T3P(117mg, 0.37mno) S Abgohs Jubs] Azl (2 o] gate] A=aFATE. H-MR (400 Miz; CDCL,): & 7.36 (t,
J=8.6 Hz, 1H), 6.98 (s, 1H), 6.80 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz, 1H),
4.45 (s, 2D, 2.70 (s, 6H), 1.68-1.60 (m, 2H), 1.49-1.43 (m, 2I). LCMS m/z: = 396.2 [N+

A4 11

2-(4-EFE2-3-ZF L 2-FI%A)N[1-[5-(Ao]| F2Z 2P d)-1,3,4-F A T}0] 0} F-2-U |-3-H}o) ALo] F 2 [ 1. 1.
1]9gd JolA| Eolrlol =

EtOAc(1.0ml) 9 2-(4-FR2-3-ZF 90 2-7|35A])-N-[1-(5lo] =g} 7}rd )-3-vlo| Ao F2[1.1.1]H e o}
A Eolulo] = (40mg, 0.12mmol), 2-Alo]ZFZZ Z T ol EA 18mg, 0.18mmol), NEt;(62mg, 0.61mmol) = T3P(117mg,
0.37mio) E Abgeks Qubd Azp (2 o]gako] AZ%T. H-NR (400 MHz; CDCl): 6 7.36 (t, J = 8.6

Hz, 1H), 6.96 (s, 1H), 6.80 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz, 1H), 4.44 (s,
2H), 2.76 (d, J=7.1Hz, 2H), 2.67 (s, 6H), 1.21-1.11 (m, 1H), 0.66-0.61 (m, 2H), 0.34-0.30 (m, 2H).

LC-MS m/z: = 392.2 [M+H] .
AA 12

N-[3-[5-(4-2 2 2-3-BF 9 2-31)-1,3,4-SA ko o} Z-2-2 |-1-whol Abo] 22 [1. 1. 1] AR ]-2- [A] 2-3-(E
20| EF0 2H|FA )AL 22 HFA] JopH Eckro| =
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[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

SES46 10-2757890

9A 1t tert-F2 N-[1-(Blo|=gt27tE d)-3-1to|Ato] 22 [1.1. 1] AU |FlupH o] E

EtOH(5.0m¢) <9 W' 3-(tert-FESA 7t dolu| = )ufolAlo]Z 2 [1.1.1]MEe-1-7}52 2 o] E (241mg, 1.0mmol),
sto] =2k 43H& (150mg, 3.0mmo) & AFE-3HE UREY HaF BE o] 835t A|x35ktt.

G4 2: tert-HE N1-[5-(4-F22-3-FFL2-7d)-1,3,4-SA}t}o]o}E-2-U |-3-n}o]Ale] &2 [1.1.1] A
A 17}alH o E

EtOAc(1.2ml) 9 tert-HE N-[1-(dto]=eR 7t d)-3-ulolAlo] F 2 [1.1. 1] e |7Fabr| o] E(30mg, 0.12m
ml), 4-F2Z2-3-ZF 2 Z-MF2H(33mg, 0.19mmol), NEt3(63mg, 0.62mmol) 2 T3P(119mg, 0.37mmo) S Al&3l= o

wE A3 CE olgstel Az,

94 3: 1-[5-(4-FRE-3-EFL2-H4d)-1,3,4-3Al 0o} ZF-2-d [u}lo]Alo] E=2[1.1. 1] E-3-o}71; 2,2,2-
Eo| BT oA

tert-Rg N[1-[5-(4-FRE2-3-ZF 2 2-7d)-1,3,4-SA o] o} F5-2-% |-3-u}o| Ato] F2[1.1. 1] A& | 7}ul ]
©]E(35.mg, 0.09mml)ES A4 CHCI,(0.9m0)o] ‘aNA7]3 A, Egto]ZFQ 2ol EAF105mg, 0.92mmol)

S A7 W ERBL oA 247 B WA, $HAAT. 24 24 A% g,

G4 4: N-[3-[6-(4-FE2-3-ZF 0 2-¥d)-1,3,4-SAlT}o| o} Z-2-U ]-1-1lo]ALo)| E 2 [1.1. 1] A ]-2-[A]
2-3-(EFO)| EF L2 HEA] )AL S 2EH-EA| o} A Eclulo] &

EtOAc(0.9m¢) 9] g 3-ofm|ulo]Ato] F&2([1.1.1]HE-1-7HE A o] E Egto]ZFQ 2olAEo]E ¢ (35mg,
0.09mmol), 2-[3-A|2=-(Eglo]ZF 0 2| EA])ALo]|ZFEZH-EA| Jo} A EAH23mg, 0.11mmol), NEt;(27mg, 0.27mmol) =

T3P(34mg, 0.27mmo) S AFEaHE Awkd Az} A o] §8le] A=A, H-NMR (400 Miz: CDCly): & 7.86-7.80
(m, 2H), 7.58-7.55 (m, 1), 6.98 (s, 1), 4.36 (FA, J=7.1Hz, 1), 3.86 (s, 2l), 3.75 (&34, J
= 6.8 iz, 1), 2.89-2.82 (m, 21), 2.70 (s, 6H), 2.34-2.26 (m, 2H). LCUS m/z: = 476.4 [M+I]".

A4 13

tert-H48  3-[5-[3-[[2-(4-EEE-3-ZTF L 2-H=A] oA Jo}n| . ]-1-v}o]Alo] E2[1.1.1] &L ]-1,3,4-%
AjttololE-2-d ol A | H -1-F 5 A o] E

EtOAc(1l.2ml) 9 2-(4-F22-3-ZF 2 2-H5A])-N-[1-(Fto] =t 7t v d)-3-ulo|Alo] = [1.1. 1] e Jo}
M Eolnlo] = (40mg, 0.12mm), 1-tert-HEA7FR Dol ElU-3-7} 22 2H(37mg, 0.18mmdl), NEts;(62mg, 0.61mmol)
9 T3P(117mg, 0.37mno) S ARSah= olubd Azl 02 o] gate] AZaF%th. H-NMR (400 Miz; CDCly): & 7.36

(t, J=28.6 Hz, 1H), 6.98 (s, 1H), 6.80 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz,
1H), 4.45 (s, 2H), 4.34 (t, J = 8.8 Hz, 2H), 4.27-4.23 (m, 2H), 4.03-3.96 (m, 1H), 2.68 (s, 6H), 1.48
(s, 9H). LC-MS m/z: = 437.2 [M+H -¢-Bu]

AAd 14

tert-H8  3-[5-[3-[[2-(4-F 2 2-3-BEF2 2-5]% A oh D |ou] i ]-1-wpol Abo] Z2[1.1. 11 VL ]-1,3,4-%
ApeholobE-2-4 13 ¥ A-1-71Z e o)

EtOAc(l.2ml) F9] 2-(4-E2Z-3-ZFL2-F5A])-N-[1-(Slol =t 7t d )-3-vfe]Ate] S 2 [1.1. 1] & o}
M Eolulo] = (40mg, 0.12mmol), 1-tert-FEA7IR I E8d-3-7F24H(39mg, 0.18mmol), NEt;(62mg, 0.61mmol)

2 T3P(117mg, 0.37mmo)E ARE3le A¥hz Ax CE o] &3k Alx33itt. 'H-NMR (400 MHz; CDClz): & 7.36

(t, J=28.6 Hz, 1), 6.97 (s, 1H), 6.79 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz,
1), 4.44 (s, 2H), 3.86-3.80 (m, 1H), 3.67-3.61 (m, 3H), 3.51-3.46 (m, 1H), 2.66 (s, 6H), 2.40-2.25
(m, 2H), 1.49 (s, 9H). LC-MS m/z: = 451.2 [M+H -¢-Bul

Al 15
2-(4-Z22Z-3-FF L Z-HAFHADN1-[5-[1-(2,2,2-E&o| FF L2 &) oA B D-3-U ]-1,3,4-FA t}o] o} &~
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[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

2-]-3-HlojAte]E 2 [1.1.1]1#E Y Jo} A Eofulo] =

tert=H8  3-[5-[3-[[2-(4-FE2E2-3-FF 2 2-HZA])olx € ol = |-1-vlo|Ate] S 2 [1.1. 1] &L ]-1,3,4-%
Apttol ot E-2-d JolA Bl ©l-1-7H5 A e o] E(34mg, 0.07mmol)E CHyCl,(0.7me)oll 59 oA &A1zl o, Wb
S THIES 0CE YZAAY., $H402 EFO|EZF 2O EAN(118mg, 1.03mml)S A 7M1 AT, 42]3F &
o , 3} NalC0;9] #H7lell 293 WS FTHAIZIL YA, o]ojA, dojx 24 Whg EdES ¥3 NalHC0; %
CHLCl 2 F7F2 XA, S8 B2A7]2 A 58 (CLGB3x)E FE330T. &3 f715S 55 MgS0,
2 AXAN L UA, o3t 3 74 st wE2AAT. 22 AMES F7 AA glo] ths HStol A AFR-EH
1=

zAo] ZAFZ EtOAc(0.9mb)ol]l &3AIZTE. o]oA, H0(0.5me)¢F NaHCO;(29mg, 0.34mmo) S x4 oz 7}
st VA, RESEES 0CE WA 0101*1, 2,2-Ego] ZF 0 2oy Ego|EF 2 H et X0 E(19
mg, 0.08mmol)E AZ7FAIFTE. 6AI7F Fof | HHS 2 23t NaHCO;2 S AA AT, & |
YA 58 EtOAcE FE3UTEx). 3 #7715S F4 MgSO,E ARA7|a, o3 F

wE2AZAY. 24 ube EHES o) HPLCS o] &3te] 4413tk H MR (400 MHz; CDCls): & 7.37 (t, J
= 8.6 Hz, 1H), 6.96 (s, 1H), 6.80 (dd, J = 10.2, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.2 Hz, 1H),
4.45 (s, 2H), 4.06-3.94 (m, 3H), 3.65 (t, J = 6.7 Hz, 2H), 3.11 (q, J = 9.3 Hz, 2H), 2.67 (s, 6H). LC-

MS m/z: = 475.30 [MHH]'.

AA o 16
2-(4-F22-3-EF QL 2-95A])-N-[1-[5-[1-(2,2,2-E&}o] ZF 229 &) & d-3-Y 1-1,3,4-SA}T}o] o} -
2-]-3-Hlo]Ate]E 2 [1.1.1]1¥E Y Jo} A Eofulo] =
tert=H9  3-[5-[3-[[2-(4-FRR-3-ZF 2 2-H=A])olAE ] OFHlL -1-ulojAto] ZF 2 [1.1.119ek L ]1-1,3,4-
AltolotE-2-d 19 E 8] Y-1-7}E 2 g o] E(38mg, 0.07mm) S FY 2=l A CH,Cl,(0.7me)oll &3fA]Z1 Fo Hl
EES 0CE YZAAY. £&5For | Efo|ZF Q0 2ol EAN128ng, 1.12mmd)S A 7MAZ k. 447 Fof |
Z3} NalC0;9] H7tell 98] vks FdA7]ar, o]ojA, dojzl 24 wkg Z3HE-S ¥3} NallC0; 2 CHCl,2 57}

0@ Jb

2 3AANFHY. 25 BN UM FEFE HLLGE FEFS9Y. @3 §7158 ¢ MgSOE
AZAI71aL, A7 &, 719t st sFAIAY. 229 AFES F7F AA flol Zgho) A ALgSEA T

zAo] ZAFZ EtOAc(0.9mb)ol] &3AIZTE. o]oA, H0(0.5me)¢F NaHCO;(32mg, 0.38mmo) S x4 oz 7t

St VA, ¥ E3ES 0CE WAAHTE. olojx], 2,2 2-Eglo]|ZT R RoE Ego|ZFE S b

E(21mg, 0.08mmo) S H7FAATE. 6A17F Fo, WS E3ES EtOAc 2 ¥3} NalCO:2 XA AT, T2 724
(3x)

TN £ BOAE FEAATG. [ A71FS T NSO AEAT A, o3 39 ael

I

)

AT, Ao we EFES A4 WPLCZ o] &3te] AASth. H-NWR (400 MHz: CDCly): & 7.36 (t,

o

J =18.6 Hz, 1), 6.95 (s, 1H), 6.80 (dd, J = 10.2, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.2 Hz,
1), 4.44 (s, 2H), 3.65 (dq, J = 9.7, 7.2 Hz, 1H), 3.34 (t, J = 8.6 Hz, 1H), 3.18 (dtt, J =
14.3, 9.5, 4.8 Hz, 2H), 3.07 (td, J = 8.4, 5.4 Hz, 1H), 3.00 (dd, J = 9.3, 7.4 Hz, 1H), 2.86 (q,

J =7.7Hz, 1), 2.66 (s, 6H), 2.38 (dddd, J = 13.0, 9.7, 7.7, 6.8 Hz, 1H), 2.26 (dddd, J = 13.1,

8.0, 6.4, 5.3 Hz, 1H). LC-MS m/z: = 489.34 [M+H] .

AAA e 17
- (4-Z22-3-Z20 2-3|=A])N-[3-(5-A}o| 22T 2 W13, 4- A} Tfo]o}E—2-2 )-1-n}o] Afo]| 2= [1.1.1]%
B JopA Eofulo] =

2-(4-F R 2-3-FF-0 2535 A))-N-[ 1-(5ho] = ehl 7k d)-3-vo] Aol F2 1. 1. 1] Mg |obAl Eo}rho] = (40me,

0.12mm) & 9 =ZolA EtOAc(1.2ml)oll &3sAIZl o, NEt3(62mg, 0.61mmo)e} Alo|E2EZ=23vlRd =2

Zho]=(19mg, 0.18mmo)E  H7FsIth. 308 o, U Ezlo] AnE= HPLC BXo o8 dsFHA,

N
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[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

T3P(233mg, 0.37mmo)E FH7Fetlth. Aozl g ZFES 100CoNA Ha vpo|do| Al wha] 7tdsigivt. kg
EES ¥3} NalC0; & 2 EtOAcE XA AT, S A7l UA

A~
2
TS T NgS0, 2 HA=AIZIAL WA, ofak -, gt shell w50, 249 v E9ES 974 HPLC

ro

2 olgate] AASATH. NI (400 Miz; CDCly): & 7.36 (t, J = 8.6 llz, 1), 6.95 (s, 1), 6.79 (dd, J
= 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.8, 1.2 Hz, 1H), 4.44 (s, 2H), 2.64 (s, 6H), 2.18-2.11 (m,
1D, 1.16 (s, 4H). LC-MS m/z: = 378.24 [N+

A 18
2-(4-222-3-EF L 2-HHAD)N{3-[56-(2,2-}e| EF L 2AO| 22 X 2 )-1,3,4-§AlT}o] o}F-2- Y ]-1-1}o]
Ao Z2[1.1.1]H & oM Eojufo| =

H5A)-N-[1-(FFe] =t 7 d )-3-vlo] Abo] &2 [1. 1. 1] &k J o}

EtOAc(1.2ml) 9] 2-(4-F22-3-ZFQ22-
ZZQ ZAO|F R I EHATE 2 AH(22mg, 0.18mmol), NEt;(62mg, 0.61mmol)

A Eoluto] = (40mg, 0.12mmol), 2,2-T}o]
2 T3P(233mg, 0.37mmo) S AF&3l= Awtd Axp CE o] &35lo] AT}, H ONMR (400 MHz; CDCly): & 7.36

(t, J=28.6 Hz, 1H), 6.96 (s, 1H), 6.80 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.2 Hz,
1H), 4.45 (s, 2H), 2.95 (ddd, J = 11.5, 10.0, 7.9 Hz, 1H), 2.67 (s, 6H), 2.25 (dtd, J = 12.3, 8.1, 5.4

Hz, 1H), 2.13-2.05 (m, 1H). LC-MS m/z: = 414.12 [M+H] .

Ao 19 € 20
2-(4-B22-3-BF0 25 W 1-(2-A1o| 2 ZRYET 0|0} -4-2)-3-Hl ol Ao 2 [1.1. 1] AR |oPH E
otol= W 2-(4-FR2-3-EFL 255 A )NL1-(1-Aol ZEH Y =T ol ofE-4-2)-3-wfolAfo| 22 [1.1. 1]
B JopHEctuto) =
DA 1: 2-(4-F22-3-EF QL Z-HZA])-N-(1- e Y-3-n}o]Ale] S22 [1.1. 1] &Y ) o} A Eoufo] =
MeOH(20me) 9] 2-(4-FR2-3-Z 0 5= A )N~(1-E 2] -3-n}o] Abo] Z = [1.1. 1] HeFe] Yo} 4] Eo}ulo] = (900
mg. 3.02md) 2 1-Thoo}z-1-Tho] M EA| £ A ¥ - 2 7-2-© (813mg, 4.23mm0) ] o] 20T N, 3
ol K, 05(1.25g, 9.07mmo)E  FH7IslAch. EFES 20TolA 16417 B wHHAIHY. EFES
dEECom)ol F3 YA, EtOAc(3X15m)E FE3AUTE. et F714S I-(1m) =2 AFHsta yAal, F¢
Na,S0, = HAZAIZ]aL, of3p o] 7t sloll FFAAY. xS Ag7Hd 24 A 2vlE 283 (PE:MIBE = 1:0
3:1)0) o8 AAE] ZAsk= AAES ATardeh. H-NMR (400 MHz, CDCly): & 7.33 (t, J = 8.60 Hz, 1

H), 6.82 (br s, 1 H), 6.75 (dd, J = 10.29, 2.89 Hz, 1 H), 6.67 (ddd, J = 8.88, 2.85, 1.19 Hz, 1 H),
4.38 (s, 2H), 2.43 -2.47 (m, 6 H), 2.19 (s, 1 H).

g4 2: 2-(4-EEE-3-ZFQZ-HZA)N{1-(I-E& 0| o}E-4-Q)-3-ulo]Alo] F 2 [1.1. 1] A &Y | o} A E o}
o]};

BuOH(3me) 2 HO0(Iml) F¢ 2-(4-ZFRE-3-ZF 90 2-#|3%A]) - (1-o 8 Y-3-vlo|fo] 2= [1.1.1]31Ee ) o}
A Eoluto] =(80mg, 0.27mmol)eF CuS0,(0.4mg, 0.003mmol)2] &3H=-o TMSN3(33mg, 0.29mmol), WMZAF(3mg,

0.027mmol) 2 o}AFEZHAUEF (1mg, 0.005mmo)S 20Tl N, st H7bsldtt. £F2S 80TolA 32417F

AT ERES 20CE WAL WA ASEGn)d KA, EtOAcE FEIATHEx2m). T
F718E& drCn)R AHSL A, T4 NapS0, 2 A2A7]1aL, oo Fo 24t sl sFA17H. 229 A
]

/Ké%% 2-(4-E22-3-ZF g_i—-‘ﬂ]l—?/\])_N_[l_(lH_EE]'O]O]'%_ZL—OE])—S—H]—O]A}o]%i[l'l'l]U%%]O}H]EO}U}O]
£% F7h A4l glo) ke @A A8tk LONS m/z: = 337.1 DI+ .

A 3 2-(4-222-3-ZT29 Z-5=A])N-[1-(2-Alo] 2 BE E g}o]o}Z-4-¢1 )-3-H}o|A}o| 2= [1.1.1] % et
d]opr| Ectutol= B 2-(4-FRE-3-EFLE-I5A)N-[1-(1-Alo| EZ2RE Ego|o}E-4-9 )-3-H}o|Alo]| E2
[1.1.1]9&d Jo}A| Eolufo] =
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DMF(1me) =9 2-(4-F2E2-3-ZFL2-H5A])-N-[1-(1H-Eg}o]o}ZF-4-Y )-3-nfo|Alo] F 2 [1.1.1] TN EY Jo}A]
Eolnlo]=(71mg, 211uml)e} HERALo|ZFEREF(43mg, 316 pmol, 30u0)9] ZE3Eo] (Cs,C04(206mg, 633 pmol)
5 20CNA N, stell H71eksith. EFES 80TolA 6417 5 WA, E3ES 925G 23 1
A, EtOAcE FE3IFTEx1ml). 33 F714e A2 AEsta UM (B xX1ml), T4 NaS0,2 AZA7]aL, o
I} Foll 7t st FEAIATH. FALE EF-HPLCO 98] AGAstY 2-(4-FR2-3-FTF L Z-FHA])-N-[1-(2-A}
ol FRFEEFolo}E-4-)-3- H}OW [E2[1.1.1]158d o} ¥ Eolulo] =& A1 47 o] A A = A
A2, H-NIR (400 Miz, CDCly): 6 7.41 (s, 1 H), 7.34 (t, J=8.53 Hz, 1 H), 6.90 (br s, 1 H),

6.79 (dd, J = 10.29, 2.89 Hz, 1 H), 6.71 (br d, J = 9.16 Hz, 1 H), 5.06 (54, J =8.28 Hz, 1 1),
4.42 (s, 2 H), 2.64 - 2.76 (m, 2 H), 2.45 - 2.55 (m, 8 H), 1.82 - 1.98 (m, 2 H). LC-MS m/z: = 391.3

[N+
A2 42 o] AANRAN 2-(4-FEE-3-ZF O 27| 5] )-N-[ 1-(1-Ato] FRHE E gfo] o} F-4-9) )-3-v}o] Alo] Z
[1.1.1]98 JobAl Eolrto]= . 'H-NWR (400 MHz, CDCls): & 7.42 (s, 1 H), 7.34 (t, J = 8.53 Hz, 1 H),

6.94 (br s, 1 H), 6.78 (dd, J = 10.29, 2.76 Hz, 1 H), 6.70 (br d, J=8.91 Hz, 1 H), 5.03 (T4, J =
8.47 Hz, 1 H), 4.43 (s, 2 H), 2.59 (br t, J = 8.66 Hz, 4 H), 2.53 (s, 6 H), 1.90 - 2.02 (m, 2 H). LC-

MS m/z: = 391.3 [M+H] .

A A4 21
2-(4-EF22-3-FF QL 2H FA])-N-(3-(5-Alo| S 2 HE -4,5-T} 0] F}o]| = 2o} o]| 2 ALE-3- )ulo]Alo| E2[1.1.
1]151gt-1-9 ) o} A Eo}rlo| =
DA 1: 2-(4-F22-3-ZF 9 Z-H=A)N-[3- (o] =2 A v & )-1-18}o]A}o] E2[1.1.1] e o} A Eolulo] =
THF(30m¢) =9 wWE 3-[[2-(4-F22-3-ZTF 9 25| =)o} & |o}u| - |ufo|Alo] 2 [1.1. 1]‘*1E—1—7}E*‘ el
O] E(795mg, 2.43mmo)e] &l 0ColA N, kol LiBH,(159mg, 7.28mmo)E H7}atdar, olojx, &£3&ES 20T
ol 4 16A1ZF E¢F WAL, vk EFES 3} NICI(10m) 2 ¥ TwA17]1a0 YA, EtOAcE FF3HTh(3
X15me). 3 F715S AF1om)ZE AFHstaL YA, NaSO, = A2AI71a, o2 Fo] 7k sholl sFA AT
ANE AYA 7w azcveadyd o AAste] ZHdE ARG ATeETh. H-NR (400 Miz;
(DCl3): & 7.33 (t, J = 8.60 Hz, 1 H), 6.84 (br s, 1 H), 6.77 (dd, J = 10.29, 2.89 Hz, 1 H), 6.68
(ddd, J = 8.88, 2.79, 1.13 Hz, 1 H), 4.39 (s, 2 H), 3.74 (br d, J = 3.76 Hz, 2 H), 2.10 (s, 6 H).

GA 2! 2-(4-F22-3-ZF 0 23X )-N-(3-ZdH}o|Ao] 2 & [1.1. 1] Er-1-Y ) o} 4| Eofrto) =

mu
=
-
=
(5
!

T CHCI(20m)  FO]  2-(4-FRR-3-Z2 0 2-3|=A])-N-[ 1-(3F0] E2 A w & )-3-1}o] A}o] 2
A oA Eolrto] = (450mg, 1.50mmol)e] &9%e] 0ColA DMP(669mg, 1.58mmo)ES H7}sla vA, E3HES 10Tl
A 5A1ZE Bot WHkAIFH T, Wk EEEo] X3} NaHCO:E H7bsle] whesS FuA7]aL, CHCLE FE39 Y
ar,

X10m). 7715 stz A, A51om)Z A3k, NaS0,2 A7) A1 Fofl 71t Foll FFHAIA
2AReke AAES AT, HNR (400 Miz; CDCly): & 9.68 (s, 1 H), 7.32 - 7.36 (m, 1 H), 6.87 (br
s, 1H), 6.75 - 6.78 (m, 1 H), 6.68 - 6.70 (m, 1 H), 4.40 (s, 2 H), 2.44 (s, 6 H).

94 3: (B)-2-(4-F22-3-ZF9 2H XA )-N-(3-((Fto]| =2 A o] v =)W & )u}o]Alo] S 2 [1.1. 1] E-1-Y ) o} A
E_o]-u]-o]%

EtOH(3me) 9] 2-(4-F22-3-ZFQ 2-75A)N-(1-EY-3-vlo]Alo] ZF2[1.1.1]HELY ) o} A Eolulo] = (500
mg, 1.68mmol)2] 8- NH,O0H.HC1(210mg, 3.02mmol) = NaOAc(234mg, 2.86mmo)E H7FsFith. H7F o, &%
ES 85Tl 3AIZF FoF A AT, WhS EEES 0TColA E3} NallC0s(10m) o] M7= wkg Foka
ojolA, Y el EFAIAT. IAES HO0(10me) = 3] AI7]aL WA, EtOAcE FEHAH(3x5me) . 3 7]

T G062 AFHsIL YA, NaS0,2 AxA7]aL, o3k Fol 3 stell sFAA S48k APES Ae

7]aL,
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3h9lh. H-NWR (400 MHz: CDCly): & 7.50 (s, 1 H), 7.34 (t, J=8.60 Hz, 1 H), 6.85 (br s, 1 H), 6.73 -
6.79 (m, 1 H), 6.64 - 6.71 (m, 1 H), 4.40 (s, 2 H), 2.50 (s, 1 H) 2.34 (s, 4 H). LC-MS m/z: = 313.3
[M+H]+.

A 4 (0)-3-(2-(4-Z22-3-FF L2 5A] ) oM Eopn| & )-N-3}o]| =E A H}o| Ao] §E [1.1. 1]H€-1-F}E o] H]
59 F=2go|=

DMF(1m¢) 59 2-(4-FR2-3-Z2FQ2-F5A)-N-[1-[(E)-3lo]| =F Ao n| =w| & |-3-n}o]Alo] Z=[1.1.1]
el JolA| Eofmto] = (50mg, 0.16mmol) 2] ‘9ol 0ColA NCS(23mg, 0.18mmd)E H7}etdv). whE EdES 0
A IAIZE EQF WHEAIZ|AL, o]ojA], 20TAlA 1AIZE St WRIAAT. EFES F7F GAl flo] v o
Al A&,

DA 5 2-(4-EEZ-3-FFQLEZH A )-N-(3-(5-Alo] FZHAE-4,5-1}0] FF o] E R0} 0] 22 ALE-3-Y )H}o] AL &
Z[1.1.1]19e-1- ) o}x| Eo}ulo] =

DNF(In) 9] (2)-3-[[2-(4-F £ 2-3-FF Q25354 ) oba| & | o}v] 12 |-N-5Fe] = S A]-vho] Ape] F2 [1.1.1] Ak
-7t 2oln = S2gko] = (56mg, 0.16mmo)2] §-Hell 0TlA v dAlo] S Z ek (19mg, 0.19mmol) 3} NEt;(23mg,
0220 A/PARG. Bh ol TYEE 0CAA N B WAL, clol ), WTAA 30 B 2
AR W sl EAAG. WAE B

Z}ES 0CoAA H000.2m0) = ¥HE FEHA

i
9
2
X
=
I~

HPLCol )3 AAate] =Asb= ANES 235kt H-NR (400 Miz; CDCly): & 7.33 (t. J = 8.60 Hz, 1

H), 6.88 (br s, 1 H), 6.77 (dd, J = 10.25, 2.76 Hz, 1 H), 6.69 (br d, J = 8.82 Hz, 1 H), 4.41 - 4.49
(m, 1 H), 4.40 (s, 2 H), 2.94 (dd, J = 16.87, 10.25 Hz, 1 H), 2.58 (dd, J = 16.76, 8.60 Hz, 1 H), 2.39
(s, 6 H), 2.01 - 2.12 (m, 1 H), 1.76 - 1.90 (m, 1 H), 1.54 - 1.74 (m, 5 H) 1.31 - 1.42 (m, 1 H), 1.14
-1.29 (m, 1 H).

LC-MS m/z: = 407.3 [M+H] .

AN 22
2-(4- 222 -3-ZT 29 2 %A )-N(3-(5-Alo| F = HEo}o] AL ALE-3-Y ) u}o| Alo] E =2 [1.1.1]HE-1-Y ) oI E
olujol =

DMF(Iml) 59 (0)-3-[[2-(4-F22-3-FFLZ-H=5A])olA € [o}lr] = |-N-3}o] EZFA|-Hlo|xlo] S 2 [1.1. 1] A&
—1-F}EzoluEd  ZFZ22lo]=(56mg, 0. 16mmol)2 J&o“oﬂ 0CAA] oeldrtol =2 ANEr(18mg, 0.19mmol) L
NEt5(23mg, 0.22mmol)E H7MA AT, "7F So], TFES 0TolA 30F HoF wWukA]7)aL, o)A, 20°CelA 30

5 WEAAY. EFES Eede HUiskar, olojA, 70TCTAA 11A1ZE St wHkAIFH Y, ¥ E3ES 0
TollA H0(0.2m0) 2 8- FHAIZ]AL, o]ofA], 7St sl FFAIATE. JHAME 3 -HPLCAl &3] gA|ste] &
Aate YNBSS AT, H-NR (400 Mz CDCly): & 7.34 (t, J=8.60 Hz, 1 H), 6.90 (s, 1 H), 6.78
(dd, J = 10.25, 2.76 Hz, 1 H), 6.66 - 6.73 (m, 1 H), 5.83 (s, 1 H), 4.42 (s, 2 H), 3.12 - 3.22 (m, 1
H), 2.50 (s, 6 H), 2.08 (br d, J = 8.60 Hz, 2 H), 1.64 - 1.83 (m, 6 H). LC-MS m/z: = 405.3 [M+H] .

AAe 23
2-(4-222-3-EF L2 5A))-N-(3-(5-Ato| 22/ E-4,5-T}o] to| ERolo] 2 FAE-3-U ) upo] ALo] F2[1.1,
1]Ag-1-g) oA Eo}uto| =
A& 1,4-tol 52k 06m) T (B)-2-(4-FRE-3-FF QL2 H 5] )-N-(3-((3to] =F Al o w] o) H[ &y ufo] Alo] S 2
[1.1.1]&-1-&)obA| Eotrlo] =(50mg, 0.16mmol) o] &Kol 20TolA HldALo] S 25 & (131mg, 1.60mmol), t-
BuOC1(35mg, 0.32mmdl), Nal(48mg, 0.32mmol) % 2,6-FE]H(0.037me, 0.32mmo)S F7}slaL, ojojx, EFES
20Coll A 48A17F E<F WHkAIZ T, £35S 23 NHCI(5m) 2 ¥ES FHA7]aL, EtOAcE FE3FtH(3X5ml).

T715& ArGn) = AFHSEAL, oo, Na,S0,= AxEA17]1a, St st AT, 249 =ds 5

TLCOl 93] AAlete] ZHahs AAYES ATa3rt. LCNS m/z: = 393.4 [MHI] .
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AN 24

2-(4-22E-3-FFLRAFANN-(3-(5-Ato| F 2R o] &S ARE-3-A)ulo] Ao 22 [1. 1. 1]H"-1-A) o A E
olulol=

1,4-to] &AH3m) F9 2-(4-FRE-3-ZF QL2 HA])-N-(3-(5-Alo] F 2 HE-4,5-T}0] glo] EZo}o] S ALE -
3-d)vfolAto] F 2 [1.1.1]3ME-1-Y ) o} A Eo}rlo] = (20mg, 0.05mmol)e] &Mool DDQ(23.1mg, 0.1lmmo)ZS H7}&ha
A, dSES SFZ 12A7 B 0, stoll ZFESEth. vbEES WA aL UA], AolE FY R oI
713 YA, EtOAcE MHSQTH2x5m). S 74k slo] A AU, xS EFH-HPLCO] o3& AHA s =
el YHES AT, H-NR (400 MHz; CDCl): & 7.34 (t, J = 8.60 Hz, 1 H), 6.91 (s, 1 H), 6.78

(dd, J = 10.29, 2.76 Hz, 1 H), 6.67 - 6.73 (m, 1 H), 5.88 (s, 1 H), 4.42 (s, 2 H), 3.61 (54, J=
8.56 Hz, 1 H), 2.51 (s, 6 H), 2.33 - 2.43 (m, 2 H), 2.20 - 2.32 (m, 2 H), 1.91 - 2.11 (m, 2 H). LC-MS

m/z: = 391.3 [MHH]

A Ao 25
2-(4-F22-3-EF L 2-HZA)-N-[1-(5-Al| 2/ E-1,3,4-FAl}o] o} F-2-¢ )-3-H}o] Alo] S 2 [1.1. 1] A&
4 JolH| Eolulol &
EtOAc(2ml) 3¢ 2-(4-Z22-3-ZF 9 2-7=A))-N-[1-(Flo]| =g} X7t B d )-3-1}o]Alo] F2 [1.1. 1] e Jo} A
Eo}nlo] = (45mg, 0.ldmmd), Alo]Z2HEFFFEAA(17mg, 0.16mmd), NEt;(56mg, 0.55) 2 T3P(87.5mg, 0.27m
o) S AFEEE Adubd Aap 02 o] gate] 4233tk H-NWR (400 MHz, CDCly): & 7.34 (t, J = 8.60 Hz, 1

H), 6.98 (s, 1 H), 6.78 (dd, J = 10.23, 2.82 Hz, 1 H), 6.69 (ddd, J = 8.88, 2.79, 1.13 Hz, 1 H), 4.43
(s, 2, 3.72 (54, J=8.41 Hz, 1 H), 2.65 (s, 6 H), 2.38 - 2.53 (m, 4 H), 1.95 - 2.23 (m, 2 H).

LCNS m/z: = 392.3 [M+] .

A Ao 26
2-(4-22E-3-FFLRHFANN-(3-(3- Ao 2R o] ZARE-5-A)uto] Ao 22 [1. 1. 1]H&-1-A) oA E
olulol=
97 1: A|ZFEREIIEGH 30| S4]
EtOH(20ml) <] Alo]F 25 e7tn ddato] = (500mg, 5.94mmo)e] &Hol NaOAc(829mg, 10.1mmol) <} NHOH -
Cl1(744mg, 10.7mmo)E 7}l ey, E3HES 80TolA 5A1ZF &<t WHAJ AT, WS EFES H0(40ml) 2 3
AAZ1aL wWA, EtOAc® FEIATHEX20m) . F f715S dFUom) 2 AFHSFAL YA, NaS0,=
AZxA7)aL, o3 Fo 74 st FHFAIA Alo|ZRE-BItHAHE = A4S AFstaL, o5 thy A o

s A% Abgarth. H-NR (400 MHz, CDCly): & 1.8 1.93 (m, 4 H) 1.95 - 2.03 (m, 5 H) 2.06 - 2.12

Do
|

(m, 9H) 2.13 - 2.23 (m, 5 H) 2.24 - 2.33 (m, 2 H) 2.97 - 3.20 (m, 2 H) 3.72 (q, J=7.06 Hz, 1 H) 6.82
(d, J/=6.39 Hz, 1 H) 7.50 (d, J=6.39 Hz, 3 H).

@A 2: N-Sfo]EEAAlo]FZREFlHolnjE g F2afo]=

DMF(8mt) Z9] Apo]ZFZFR eyl g slo]l= 241 (200mg, 2.02mmol) &l 0TColA NCS(323mg, 2.42mm)S 7}
vt EFES 20TolA 241 B9 WA AT e EFES kS gl g AR ALt

oA 3:
2-(4-E22-3-FF L2 5A] )-N-(3-(3-Al| EEHEo}o| A ZAIE-5-Y )l ALo| S 2 [1. 1. 1]1H g-1- ) oH E
olujol =

DMF(3.5ml) 9] N-3}o]=EA|xlo]Z 2 L ElglE ~oln] =
F O 2 -H A )-N-(1-o gl -3-n}o]Alo] F=2[1.1.1] &

D& 7. EFES 60TlA 543 ¢

[e]

F2eto] =(73mg, 0.54mmol) &0l 2-(4-F2=2-3-F
YolA| Eolrto] = (80mg, 0.27mmol) 2 NEt;(41mg, 0.41m

AR wgel @nE Fo, W EREE LA-

- = 0

=
il

o]
=

e

k|
r;e
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HPLCOl o3 AAlate] ZAab= A2 AFardct. H-NR (400 MHz, CDCl;): & 1.83 - 2.06 (m, 2 H) 2.09
-2.21 (m, 2 H) 2.23-2.35 (m, 2 H) 2.46 (s, 6 H) 3.51 (25, J=8.38 Hz, 1 H) 4.34 (s, 2 H) 5.89
(s, 1 H) 6.62 (dd, J=8.93, 1.65 Hz, 1 H) 6.70 (dd, J=10.14, 2.87 Hz, 1 H) 6.82 (s, 1 H) 7.26 (t,
J=8.60 Hz, 1 H). LC-MS m/z: = 391.3 [M+]".

AA o 27
2-(4-F22-3-EF QL Z2-HFA])-N-[1-(4-A1o| E2 R E S AIEZ-2-Y )-3-H} o] Alo| 22 [1.1. 1] H & | o} | E o} wi}
o]}g
DMPU(AmE)  ZF9] 3-[[2-(4-FZ2-3-ZF2Z2-d =) oA d Jolr i ufo| Abe] F2([1.1. 1] A gE-1-FHE 2~olmfo] =
(0.1g, 0.32mmol)e] E&Eo] 20T N, 3l 2-HER-1-Alo]FZHE-oE-2(113mg, 0.64mmo)S
A7Fsllth. E3HES 150TColA 5AIZE Bt AT, EFES 4S5 (om)o FAok. 43S EtOAcE
FEIUTH(3X5m) . T3 F714S G52 AHsz YA (GXEm), F9 NapSO,E AZRAIZ]a, o7k Fo 7t
shol HEAZT. AAS BH-WPLCYl o8] AAEe] EAHsE AR AFEC. H-NR (400 Mz
(DCls): & 7.30 - 7.40 (m, 2 H), 6.91 (s, 1 H), 6.78 (dd, J = 10.29, 2.89 Hz, 1 H), 6.66 - 6.72 (m, 1
H), 4.41 (s, 2 H), 3.41 (54, J=28.41 Hz, 1 H), 2.59 (s, 6 H) 2.25 - 2.36 (m, 2 H), 2.08 - 2.20
(m, 2 H), 1.83 - 2.06 (m, 2 H). LC-MS m/z: = 391.3 [MH] .

Ao 28
N1-[1-(4-F 225 d) Ed}o]o}E-4-Y ]-3-Hlo| Ao F2[1.1. 1] AU ]-2-(Ato]| FZHE A ) o} A Eolrlo| =
97 1: WE 3-[[2-(Alo]| F2R-EA ) oA E]otm] e Julo|Alo] Z 2 [1.1. 1] Ae-1-FH 5 F o] E
CHLCL(20me) &9 2-(AFo] 2 EFEA) M EAN(967mg,  7.43mmo) EFEo] 0CelA N, 3hell T3P(6.45¢,
10.13mmdl, EtOAc <] 50%) % NEt5(3.42g, 33.78mmo) & ZH7Falith. 1A1ZF $oll, wlE 3-ofju|mnlo]Alo] F =2

[1.1.1]98-1-7F2- 2 g olE HCIA(1.2g, 6.76mml)= 0ColA &No| H7}star, ojojA, EFES 20CoA 15
17 ZoF WX AT, Z3} NaHC0;&E Whe EFES pH = 7 WX 88 ZAsla A, EtOAcE FE3YthH(3x

20me). 3 F71TE A 2ome) = AHsEAL WA, NapS0, 2 AxA7]aL, o3} ol 7S} shell FFAIA A

>

Az, e Aesbd 2y azveadye os gAdd EZAss A4ES ATegth. IR
(400 MHz, CDCls): & 6.89 (s, 1 H), 3.91 - 4.02 (m, 1 H), 3.77 (s, 2 H), 3.69 (s, 3 H), 2.47 - 2.48
(m, 1H), 2.41 (s, 6 H), 2.17 - 2.27 (m, 2 H), 1.88 -2.01 (m, 2 H), 1.68 - 1.79 (m, 1 H), 1.46 - 1.59
(m, 1 H).

A 2: 2-(AO|EZH-FA)-N-[1-(BFo]| =EFA W€ )-3-1lo]Alo] 2 [1.1. 1] &Y Jol A Eofulo] =

THF(20me) <9 WY 3-[[2-(Ao]F2R-FAD) oA E Jolr] ] npolAlo] = [1.1. 1] A EH-1- ﬂﬁﬂaﬂ °|E(0.7g,
2.76mmol)e] &S] LiBH(120mg, 5.53mmo)E 0ColA N, 3toll FH7}s }ait}‘ 101 A, ZIES 20TA A 164

b B kA AT, e EFES ¥3F NILCI(50me) 2 ¥HE- TEA7]aL, EtOAcR FE3FATH(3x20me). 3t
7155 A50Gom) = AFHst YA, NaSO,= A2A715, o3 Fof] 3¢k sto] HFHAIZTH. FALE Aaha

(3

7% A2 ebE 2] 9] (PENTBE = 100:1 Wi 0: Dol <l gAlste] ZHate AHES ATHAT. H-NR (400
Hz, CDCly): & 6.88 (s, 1 H), 3.90 - 4.04 (m, 1 H), 3.78 (s, 2 1), 3.73 (s, 2 1), 3.22 (s, 1 H), 2.18

-2.27 (m, 2 H), 2.05 - 2.09 (m, 6 H), 1.86 - 2.01 (m, 2 H), 1.67 - 1.80 (m, 1 H), 1.42 - 1.60 (m, 2
1.

DA 31 2-(Al EZRFAN-N-(1-FL-3-Hlo]Ato] 2 [1.1. 1] A Y ) opA| Eofrfo] =

CHCly(10me)  F2]  2-(Alo] ZFRB-EA)-N-[1-(F}o| =2 A W& )-3-u}o]Alo] S 2 [1.1.1] A JolA| Eolulo| =

1.

(

s
i
tlo

(0.35g, 1.55mmol)e] &3&o] 0TANA Ny dFell  dl2=-ulel A|eF(692mg, 1.63mmol)S H7}slar, o]ojA], &
20Coll Al 4A1ZF Bt WAL T, 3} NalCO,E olg3ste] E3ES pH = 7 WA 82 4d3qrt. &

R84
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EtOAc® FZaHItH3x10m0). 3 F715S A 0m) = AHBL WA, 74 NaS0, & AxA7]aL, ofi &
of ZHek shell FFAIZTH. MIBES o]8ste] Abs Zelelsstar, ofvp Fofl ofxpals gt st sFAA 54
s AAES AT, H-NR (400 Mz, CDCl): & 9.68 (s, 11H), 3.87 - 4.13 (m, 1 1), 3.79 (s, 3

H), 2.41 (s, 6 H), 2.22 (s, 3 H), 1.97 (d, J=7.78 Hz, 3 H), 1.66 - 1.82 (m, 2 H), 1.26 (s, 8 H),
1.20 (s, 5 H).

DA 4: 2-(AFlERHEFA)-N-(1-o DL -3-nlo]Alo] EE[1.1. 1] & ) opA| Eotwto] =

NeOH(6me) Z-2] 2-(AFo]lFZAHFAD)-N-(1-F L-3-vfol Aol F = [1.1. 1] ek ) op Al Eofrto] = (300mg, 1. 34mmol) 2]
E3tEo| 20TolA Ny 3ol K,L03(557mg, 4.03mmol) 2 1-tfo]olz-1-Tho| M| FA| E A~ XY -Z 2 3-2--2(361ng,
L8smo) & A7beIa, olod, E3EE 20TAA 1643 F AMAAT ¥ EFEE BO(0m) = 54
A7 A, oA FESATHGXEn) . §F §7158¢ 500 = ARSI A, NaSO,E AEA7) T,
o wAbE BA-ILCel ols gAste] BAete ANES AT H-NR

o Fol ¢k ol %%1
8 (s, 1H), 3.96 (L&A, J=7.22Hz, 1H), 3.76 (s, 2 1), 2.41 (s, 6 H), 2.18

(400 MHz, CDCl3): 6

-2.27 (m, 2 H), 2.16 (s, 1 H), 1.88 - 2.00 (m, 2 H), 1.73 (q, J=10.14 Hz, 1 H), 1.44 - 1.61 (m, 1
1.

94 5 N1-[1-(4-Z=225d)Edo|o}E-4-Y ]-3-1ulo] Ao E2[1.1. 1] MY ]-2-(Ato] S22 H-E A] ) o} H| Eo}ul
o]E_
t-BuOH(1m¢) 2 H02me)olA  2-(A}o] EF2RHEA])-N~(1-o| & g-3-npolAlo] ZF2[1.1. 11 &) o}A| Eolrlo] =

(50mg, 0.23mmd)$} 1-oFA E-4-F=Z = -4 (53mg, 0.34mml)e] E3FEo] 20CoHA] olAFZHANIEF(0.9mg,
0.0046mmdl), #WMZAH(3mg, 0.023mmol) 2 CuS0,(364mg, 0.0023mml)E HA7}star | o]ojA], EFES 80ColA 5

AIZE Bk WA, WS EES H0Gm)E BAAI7]aL YA, EtOAcE FESFUTHEX56m) . T3 715
S A5G E AFIIAL YA, NaSO, & AZRAI7]a1, o3 Fo 79t stol] sFAH . xS B3 -HPLC <]
3 AAE] mAG= AHES AFerAch. H-NR (400 Miz, CDCly): & 7.75 (s, 1 H), 7.62 - 7.70 (m, 2

W), 7.45 - 7.54 (m, 2 H), 6.99 (s, 1 H), 3.99 (&%, J=7.18 Hz, 1 1), 3.81 (s, 2 1), 2.54 (s, 6 H),
2.17 - 2.31 (m, 2 H), 1.89 - 2.06 (m, 2 H), 1.75 (q, J = 10.04 Hz, 1 H), 1.48 - 1.63 (m, 1 H). LC-MS

m/z: = 373.3 [MH] .
A A 29

2-(4-2 22 -3-E2 0 2-¥5A) ) N[ 1-[5-(3-Ato] o} cA}o| 2 B )-1,3,4-& A T} o] o} F-2-¢] ]-3-n}o] Abo] 22
[1.1.1]9gd Jo}A| Eolmfo] =

EtOAc(3m) oA 2-(4-EF22-3-ZF 9 2-F|=A])-N-[1-(3lo]| =W FF R D )-3-v}o|AJo] S =2 [1.1. 1] e [ o} A
Eolulo]=(0.07g, 0.21mmo)$} 3-Alo|o}lmAlo]| S 2 RekgL B A2 (32mg, 0.26mmol)e] E3E] 20TANA N, 3}l

T3P(272mg, 0.43mmol, EtOAc %] 50%) 2 NEt3(86mg, 0.85mmo)E H7}aloivh. EFES 80TolA 16413 Hot
AT, NEty(108mg, 1.07mmo) 2 p-TsCl(81mg, 0.43mmo)S 20TolA &No] H7}ek Fof], olojr, E3t&
S 80TColA 16A17F &t wkAIZITE, g EFES Y St sFAIZATH. JALE EF-HPLCAl o3 g A3t
BA g AYES Adergith. H-NMR (400 Miz, CDCl): 7.35 (t, J = 8.60 Hz, 1 H), 7.04 (s, 1 H), 6.79
(dd, J = 10.25, 2.76 Hz, 1 H), 6.66 - 6.73 (m, 1 H), 4.47 (s, 2 ), 3.80 (&5, J=9.10 Hz, 1 1),
3.16 - 3.39 (m, 1 1), 2.82 - 2.91 (m, 4 H), 2.64 - 2.71 (m, 6 H). LC-MS m/z: = 417.3 [M+i] .

A4 31
2-(4-2RE-3-FF 252 )-N-(3-E dutel Ao 2 2 [1.1. 1] A &-1- ) oA Eolwlo] =
@A 1: 3-AlojoliAto] 22 /Y vRA XY oE

CHCL(2me) ol Al 3-8lo] =E A Ao F 2R ElFH L}o]| ER(0.2g, 2.06mmol) &No] 0ColA MsCl(283mg, 2.47m
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mol) @ NEt3(312mg, 3.09mmo) & H7Felltt. E£3ES 0TColA 341 &9 WRAI G-, <3HES CHC12(60
ml) = 37|, o]ojA], E3} NaHCO5(3x20ml) H A=(20ml) = Al Z 3l YA, Na,SO,2 AZFA|7]aL, o3

(=
olo

ol 74t doll HHAA BAGE WS AR, HNR (400 Miz, CDCly): & 5.00 - 4.90 (m, 1H),
3.03 (s, 3H), 2.96 - 2.67 (m, 5H).

GA 2: 2-(4-ERE-3-EFLBHFA)-N-3-(FFo|=F AW &) uto]Ale] 2 [1.1. 1] F-1- ) of A Eo}wto] =
THE(10m) oA W" 3-[[2-(4-F 2 Z-3-FF =255 A opAld Jopr] e Jufo] Ato] S22 [1.1. 1] &-1-7H A & 1 o]
E(500mg, 1.53mmol)e] &-<fell 0ColA LiBH(99mg, 4.58mmo)E FH7bskodch. EFES 20 COM 204 Fob mut
b ¥hE EFES 0T 23k NHCL(60m) 2 ¥Hg FTAI7]IaL, o]ojA], EtOAc® FZF3FATH(3X20me).

715 A @om) = AHSL YA, NaS0, = AEAI7]aL, o3 Fol 3t atoll FFAA IS Alsst

Al

i)

1

s
o

Atk WAkE Aelsbad 29 azehEaeee s gAstel s 4B ATSAT. HNR (400 Mz,
(DCly): & 7.33 (t, J = 8.6 Hz, 1), 6.82 (s, 1), 6.77 (dd, J = 2.9, 10.4 Hz, 1), 6.72 - 6.65 (m,

), 4.39 (s, 2H), 3.74 (s, 2H), 2.10 (s, 6H). LC-MS m/z: = 300.1 [M+H] .

A 3: 2-(4-EEE-3-EF LEHAZAN)-N-(3-FLuto At ER2[1.1. 1] &-1-4 ) o} A Eclulo] =
CHLClo(10m0) oA 2-(4-F R 2-3-ZF L 2335 A])-N-[1-(G}o| =& A v & )-3-n}o] Afo]| F 2 [1.1. 1] eL JoLA E
olulo] =(370mg, 1.23mmol)e] EFHEo 0ColA N, 3ol DMP(549mg, 1.30mmo)S FH7Fakalth. EFES 20Tl A
ANZE FoF kAT W EFES 0Tl E3} NalC0,(60me) 2 whg FEhA 7], CHCLE FE3H3ITH(3x
20ml). B3 7S A on)E AMHEI WA, NaSO, = A 7)o, o3 Fol 74 sl HHAA E2 )
= A4ES ATEAT. H-NR (400 Miz, CDCl): & 9.68 (s, 1), 7.34 (t, J = 8.6 Hz, 1H), 6.90 (br s,

1), 6.77 (dd, J = 2.8, 10.2 Hz, 1), 6.68 (ddd, J = 1.2, 2.8, 8.9 Hz, 1), 4.41 (s, 2H), 2.49 - 2.41
(m, 6H).

DA 4: 2-(4-E22-3-EF L2 FA])-N-(3-d DLt Ape] E2[1. 1. 1] &-1-U ) opA| Eotrto] =
MeOH(10me) ol A

2-(4-F22-3-ZF QL 2-H =5 A)-N-(1-FL-3-vlo] Aol F2[1.1.1]91etY ) o} M| Eofrlo] = (450mg, 1.5Immo) 2] &
ool ]-Thololz-1-Tlo| M| EA| E AT YT 2 F-2-(406mg, 2.12mml) L K,00:(626, 4.53mm) S H7}atic}.
EHES 20TeAA 15A7F o WAIF T, EFES o Fo| 1SE St FFAIA TALE AFEch. WAt
2 Aesba 29 Amvteadyd os) AAse] BAs: ANES ATAAT. HNR (400 Miz, CDCly): &
7.33 (t, J=8.7Hz, 1), 6.82 (br s, 1), 6.75 (dd, J = 2.9, 10.3 Hz, 1H), 6.67 (ddd, J = 1.2, 2.8,
8.9 Hz, 1), 4.38 (s, 2H), 2.49 - 2.39 (m, 6H), 2.19 (s, 1). LC-MS m/z: = 294.3 [M+H] .

Ao 32

N~(3-(1H-1,2,3-E&}o]o}&-4-A o] Ao 22 [1. 1. 1] M E-1-%)-2-(4-F 2 2-3-FF L 27| 5/ ) o} 4 Eolmlo] =
t-BuOH(0.5m¢) 2 H0(1me) oA 2-(4-F22-3-ZF 0 2-3 %A )-N-(1-o| g D -3-u}o] o] ZF&Z[1.1.1]H & )o}
Al Eotrlo] = (120mg, 0.408mmol), TMSN;(70mg, 0.612mmol), oFA~FEHAMFEE(0.2mg, 0.008mmol), CuSO4(1mg,
0.008mmol) 3 #lZ=4H(5mg, 0.041mmo) o] EFHES e &7]olA 80CellA 4041%F F<F N, sfoll mykA|ZiT). vE

olo

=gl HO(60me)E FH7bskar, o]o]A, EtOAc® FE3ATHE>20ml). &3 F715S A (20me) = A=)
L WA, NapSO,= AxA7]1aL, of 3k Foll st stell 5417 AkE Algsiivt. AbE 3 -HPLCOl o] 4

Gl

Aste] ZATE AHES AE5ch. H-NR (400 Miz, CDOD): & 7.69 (s, 1H), 7.39 (t, J = 8.7 Hz, 1H),
6.95 (dd, J = 2.6, 11.0 Hz, 1H), 6.84 (dd, J = 2.8, 8.9 Hz, 1H), 4.50 (s, 2H), 2.47 (s, 6H). LC-NS
m/z: = 337.3 [MHH] .
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AAle 33
2-(4-E22-3-Z 29 ZH XA )-N-(3-(2-((EAX)-3-A}0] o} r}o]| S 2 HE )-21-1,2,3- E&} o] o} Z-4-Y ) u}o] A}
o] Z2[1.1.1]Me-1-Y ) o}A Eclrlo] =
DMF(2me) ol 4] 2-(4-F 22 -3-ZZ ¢ 253 A] )-N-[ 1-(1H-E 2}o] o} Z-4-21 )-3-n}o] Aol = [1.1.1] HMEF Jo}A E
obwko] = (40mg, 0.118mmo), Al&==(3-AtolobmAlo] S 2HH) MR ZY[o]E(41mg, 0.13mmo) 3 K.C03(32mg,
0.25m0)¢ ETEE Y 71004 100CA 13T T AT, EFEEG Aol =g Fal o3
713 2-HPLC(TFA)A o)8) AAlske] ZHahe YHES AT H-NR (400 Mz, (DCL): & 7.4 (s,

M), 7.37 - 7.31 (m, 1H), 6.91 (s, 1H), 6.78 (dd, J = 2.8, 10.2 Hz, 1H), 6.74 - 6.67 (m, 1H), 5.43 -
5.29 (m, 1H), 4.42 (s, 2H), 3.44 - 3.32 (m, 1H), 3.14 - 3.03 (m, 2H), 2.99 - 2.90 (m, 2H), 2.50 (s,

6). LC-MS m/z: = 416.6 [M+] .
A Ao 34

2-(4-E22-3-Z 29 ZH XA )-N-(3-(1-((EAX)-3-A}o) o} rlo| S22 HE )-1}1,2, 3-E g o] o} Z-4-Q ) u}o) A}
o|Z2[1.1.1]9g-1-Y)o}H Eclulo] =

A 1: 3-olA EAl| SR BItH Yo EY

THF(3me) | A1 PPhs(405mg, 1.54mmol)™} DIAD(312mg, 1.54mmo)e] £HES 0ColA 0.5A17F B+ wWHkAZTh.
THF(1m¢) 9] 3-3lo]|==EA|Alo| E 2K el o] EH (100mg, 1.03mmol) = DPPA(340mg, 1.24mmol)o] &S A
7] &l A7MAFTE. E}ES 25CE 7F2AI713, o]ojA, 25TolA 15AI3F F<t aukA[Z Y. RkE- ; e

HOC2me)E A7 sla, o]oJA, EtOAc(2ml)= Tgo}cﬂn} et §712S AR NHSe THF(4me) 2
EtOAc(2ml) T 9] 3-olX|Z=Alo|Z 2K EFlH o] EY &M A-g3lsitt.

aA 2:
2-(4-EE2E-3F-ZFLEHAZA)-N-(3-(1I-((EAX)-3-A}o) ol rlo| 22 HE )-1/F1,2,3-Eg o] o} E-4-Q ) u} o] A}
o]Z2[1.1.1]13e-1-)o}A| Eolulo] =

t-BuOH(0.5m) &} HO0(1me) ol A 2-(4-FEZ-3-ZFQ 2-7| 35 A] )-N-(1-o| &l Y -3-n}o]Alo] F = [1.1.1] e ) o} A|
Eolulo] = (40mg, 0.13mmol), oFAFEBAIESF(1mg, 0.005mmol), CuSO; (Ilmg, 0.002mmol), WZAH(3mg,
0.03mmol) T} 3-o} A EAlo| ZF 2 HE} R o] EE (49mg, 0.408mmol, THF 2 EtOAc <] A7) &H)9o] ZIES i
ol A 80TolA 40A17F BF WA AT, whg E3HEo] H0(30m)E H7lekdar, o]olA, EtOAcE FE3kth
(3x10me). &3 F715S dF(1m) 2 A3 A, NapSO,E ARAI713, 3 Fo] 11 stoll wFAA &
ALS Alstdtt. TALES EFH-TLC(PE:EtOAc = 1:2)0] o3l AAste] 2o AWAHES A&sAr)t. 29 A
29 BH-HPLCY o Aol EAa= MBS ATach. H-NMR (400 MHz, CDCl): 8 7.39 - 7.31 (m,

ofj

2H), 6.92 (s, 1H), 6.78 (dd, J = 2.9, 10.3 Hz, 1H), 6.70 (td, J = 1.4, 8.9 Hz, 1H), 5.29 - 5.15 (m,
1H), 4.42 (s, 2H), 3.49 - 3.38 (m, 1H), 3.21 - 3.10 (m, 2H), 3.05 - 2.93 (m, 2H), 2.52 (s, 6H). LC-MS

m/z: = 416.4 [MH]
A Ao 35

2-(4-2 B8 -3-Z2 0 235 A] )-N-(3-(1-((A| &)-3-Ato] o} Ato| S 2 HE )-141,2, 3- E 0| o} Z-4-2 ) u}o] A}o)
E2[1.1.1]19¢-1-¢9 ) o} A| Eo}ulo) =

G 1: 3-ofo| LEAIZEFRILE | EY

DNF(2ml) & (3-Atojoli=Alo] 2 HE )W et E o] E (300mg, 1.71mmo) S} Nal(769mg, 5.14mmol)e] &3HE-S 110
TolA 15A17F Bk kA Th, wke Z§HEo] H,0(60m)S Hd7ketar, o]oX, EtOAcZ FZE3HAtH(3x20ml).

T F715S G om) = AHskL YA, NapS0, = AEA17]aL, of3} Foll 7¢h dtoll FFA|A 3-ofe] LA}
=

Besluitol ERS AEstech. H-NWR (400 Mz, CDCls): & 4.72 - 4.63 (m, 1H), 4.46 - 4.35 (m,
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1H), 3.53 - 3.42 (m, 1H), 3.21 - 3.03 (m, 4H), 3.00 - 2.91 (m, 3H), 2.88 - 2.80 (m, 1H).

A 2: 3-ofX EAle] ZER YTt EY

DMF(2me) | A 3-ofo] e Ao E 2 F- 7t H o] E- (300mg, 1.45mmol) ¥} NaN;(188mg, 2.90mml)<] &3=L 80T

Al 15A1F FQF N, el mekAIZ T, whg k=l H0(8m)E H7bskaL, olojA, EtOAc® FZE3sFAtH(2x4ml).

b 7159 Q55 AF o] 3ol mAlol SR doluto 2R S BroAc Fo) B AARA AT

(

32
o

9 3 2-(4-Z22-3-ZT 20 2 %A )-N-(3-(1-((X] 2 )-3-A}o] b rAto] S 2 B8 )-141,2, 3-E g}o] o} Z-4-91 )
Hho|Abo] 2 2[1.1.1] M gH-1-Y ) o} M| Eo}ulo| =

t-BuOH(0.5m¢) ¢} H,0(1m¢) oA 2-(4-FR2-3-ZF Q2 2-H A )-N-(1-o| & Y-3-n}o]A}o] FE[1.1. 1] EHY ) o} A
Eolulo] = (60mg, 0.204mmol), oFA~FE2HAMIEF(2mg, 0.008mmol), CuSO,(1mg, 0.004mmol), WZAH(5mg, 0.041m

mol) T} 3-o}A EAo] S ZEEIFR VO] EY (74mg, 0. 612mmol)-°4 EIHES vlola 2ol A 80TolA 40A17F Bt
WRIA AT, 98 EFEC H030m)E H7Iear, oAl EtOAcE FE3FATH(3X10me). ek F715& 4

F(10m) 2 Al F kAL YA, NaS0,2 AZRAIZ]aL, o7 o] 71t sloll FFAIA JAME AF3A . HAFE SFC
ol o8] Helste] BAEE AHNES AT3ATH H-NR (400 Mz, CDOD): & 8.80 (s. 1H), 7.97 (s. 1H),

7.38 (t, J=28.7Hz, 1H), 6.94 (dd, J = 2.9, 11.0 Hz, 1H), 6.83 (ddd, J = 1.2, 2.9, 8.9 Hz, 1H), 5.15
- 5.08 (m, 1), 4.49 (s, 2H), 3.28 - 3.19 (m, 1H), 3.06 - 2.93 (m, 4H), 2.44 (s, 6H). LC-MS m/z: =

416.4 [+

Ao 36
2-(4-2EE2-3-FFRLEHFA)-N-(3-(2-((A£)-3-Abo]oheAto] G 246 )2/ 1,2, 3-E}o| ok&-4-U Y uto] Ao
Z2[1.1.1]198-1-Y) oA Eclulo| =
DMF(2m) oA 2-(4-E 2 Z2-3-FF QL Z-H A -N-[1-(1/FEEFo|o}F-4- )-3-v}o]Alo] S22 [1.1. 1] [olA | E
olu}o] = (120mg, 0.35mmol), 3-ofo] L. EAto]|F 2R EH7H o] EZ (110mg, 0.53mmol) Z CsyC05(348mg, 1.07mmal) 2]
EFES 80TolA 15A1F FF Ny 3hell WRkAIATE, E3Eo B,0(30m)E 1 748kar, ©]ojA], EtOAc(3X10me) &
FESAT. F3 F715E A7) 2= AHFFAL YA, NaSOE AFRAIZ]aL, oz Fof 7 el wFHAIA
LS AlESATH. AALE EFHWPLC(TFA) o8] AAlste] BAss A4ES Agsdoh. HNR (400 Mz,
CDCly): & 7.44 (s, M), 7.35 (t, J = 8.6 Hz, 1), 6.92 (s, 1), 6.79 (dd, J = 2.9, 10.3 Hz, 1H), 6.71
(dd, J = 2.3, 8.4 Hz, 1H), 5.12 - 4.97 (m, 1H), 4.43 (s, 2H), 3.20 - 3.07 (m, 2H), 3.05 - 2.91 (m,
3M), 2.51 (s, 6l). LCMS m/z: = 416.4 [M+I] .

Ao 37
N-(3-(5-((4-Z22-3-ZF 2 293 A))vlEd)-4F1,2,4-Ed} o] o}Z-3-L ) ulo] Ao S 2 [1.1. 119 &-1-9 )-2-A}
o|ZZ R F Ao Eo}uto] =
DA 1: tert-F8 2-A| FZRFAMAH | E
THF(400me) <] Atol & ZH-8h&(20g, 277mmol) &Nl 0ColA N, kel NaH(12.20g, 305mmol, 60% w=%=)& 7}
sholth. EFES 0T 1ARE S<F WAL, &3k 0ColA N, st tert-HE 2-HEZRoAH I E

(59.5g, 305mm)E FH7Fskth. EdES 20TelA 4AFE gt wRkAZY. Rbg ERES 0ToAM 23}

NH,C1(600me) & ¥H3 SGA| 713, EtOAcE FE3FATH(3x200me). &3t 7152 A (300m) 2= Al &3k v,
NapSO, = AZA7)aL, o3 Fof 7t dtoll 5EFAA tert-HE 2-(Ao] FRZHEA) oA ES A &3},

4

WA 2 2-Atol ZRHSAPIEN

CHC15(300me) F2 tert-HE 2-(Ato]FZF-EA]) oA H 0] E(20g, 107mmd) 2] &Ml TFA(48.98g, 429mmo)E 3
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[0603]

[0604]
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[0606]

[0607]

[0608]

[0609]
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7Yk, EFES 40CoA 4A13 &QF wRkA AT, JhE S35 0ColA 323} NalCO, & pH = 97kA] H7}38)
a1, olojA, MIBER FE3lth(3X200ml). =35 2M HC1E o]&38te] pH = 37b%] %A slar, o]olA], EtOAcE
FZ3}a1(3x200me), A4(200m) 2 A At A, Na,SO,E AxA 7)1 ,@qz@ﬂglspn%éﬂﬁz44

o) ZZREA O EAS AT, H-MR (400 Miz, CDCl): & 4.11 - 4.00 (m, 3H), 2.30 - 2.19 (m,
2H), 2.07 - 1.95 (m, 2H), 1.79 - 1.67 (m, 1H), 1.59 - 1.46 (m, 1H).
oA 3: wE 3-(2-Al] FERFAI M Ectr| 2)uto|Ato] 22 [1.1.1]A -1t A o] E
CHCL,(20me) ol A 2-(ALO) FZHFA]) oA EAL(879mg, 6.76mmol), T3P(5.37g, 8.44mmdl, EtOAc %9 50%) 2
NEts(2.85g, 28.2mm0) o] Z3HE& 0ColA 17 S WA Zth, E3FEe] W' 3-ofu|mulo]Alo] & [1.1.

lﬂHN]]E,HU%Ug 5.63mm) S H7FeRTE. EIES 20TCAA 16A7F F¢F wHkAZ T, ¥
PSS 3} NaHC05(120me) 2 WS ZFWA 713, CHLLE FZ9rH(3x40m) . &3 57128 d5Uom) =

AZBI A, NaSOE AEAZI, o3 Fol 3 sl BHAA WS ATSYh, LS A 2

1]
2

EW

AzebEad s (PEMIBE = 1:0 o) 0:1)o] o8] AAste] Zasi= W4ES ATk, H-NMR (400 Miz,
CDCly): & 6.89 (s, 1H), 4.01 - 3.92 (m, 1H), 3.77 (s, 2H), 3.71 - 3.68 (m, 3H), 2.41 (s, 6H), 2.27 -
2.17 (m, 2H), 2.00 - 1.87 (m, 2H), 1.78 - 1.69 (m, 1H), 1.59 - 1.46 (m, 1H). LC-MS m/z: = 254.3
[N+H] .

SA 4: 2-Alo] SR HEA-N-(3-(3lo| =& A FtE d ) Hto] Ao Z 2 (1.1, 1] A E-1-Q ) opA| Eo}rto] =
EtOH(Sme) el A W'l 3-[[2-(Ate] SR FFA]) obAl & Jobm] i Jubo] Abo] S [1.1. 1] eh-1-7H5 A ] ©] E (200mg,
0.79mmol) 2] EFEo] 0ToA NHNH,.H0(403mg, 7.90mmo) S 718k, EFES 80ToNA 1243F &9t WA
A, EFES A sl BF3AA 2Ast ANES ATSAT. HNR (400 Miz, CDO0D): & 3.99
(&34, J=7.3Hz, 1), 3.77 (s, 2H), 2.31 (s, 6H), 2.25 - 2.17 (m, 2H), 2.01 - 1.90 (m, 2H), 1.71
10.3 Hz, 1), 1.61 - 1.59 (m, 1H), 1.60 - 1.49 (m, 1H). LC-MS m/z: = 254.3 [M#H] .

97 5: 2-(4-F22-3-ZF QL 2 %A )opA| Eo| ] Solulo] =

EFe(15m0) oA NH,C1(2.30g, 43.0mmo)2] &3-&o] AlMe;(2.5 M, 8.60me)S H7Fakdvh. EES 25TA 1

Al Eet WHRAHT, EEC EFQAGm) F9 dEY 2-(4-FRE-3-FTFLE-F%A]) oA H o] E(1.0g,
4.30mmo) S F7FEFATH. ETES 90T 1447F FoF mukA AT, Wkg EIES 0Tl M wmmMEé%g
STHART. EFES 20ColA 2A1ZF S WREAF]AL, o]oj x| of 3} Fof | o ol S L Sl HHAIA AL
<§ﬂo4%4.ﬁﬁgcmmemwm,wv=1JWH0H111,%cﬂﬁlﬂ¥%zil1%4 ==

S ofupA)aL, ojuale st s FEAA BAs: AHES AT HNR (400 Mz, DOD): 8
7.48 - 7.41 (m, 1), 7.06 - 7.00 (m, 1H), 6.95 - 6.87 (m, 1H), 4.98 (s, 2H). LC-MS m/z: = 203.1

[N+

ox

oA 6:
N-(3-(5-((4-E22-3-ZF 9 29 = A )v|e )-4H-1,2,4-E o] o}Z-3- )ufo]A}o] Z 2 [1.1. 1] A e-1-Y )-2-A}
o] FEHEA|ojA| Eo}rlol =

MeOH(3ml) = 2-(Alo]ZFZH-EA])-N-[1-(3lo] =} 7Frd )-3-1fo| Aol ZF 2 [1.1. 1] ErY Jo}A| Eo}rto] = (50mg,
0.197mmol), 2-(4-F22-3-ZFQ Z-H|=A])olA| Eoln|dl (80mg, 0.394mmol) = K,C0;(54.56mg, 0.394mmol)2] &
FHES 70TAA 15A13F BQF wHIAF T, WS EFES AT YA, oFas 719t sl sHAIA
A2 AT, HAS BH-HPLC(TFA) O o8] AAlde] ZAas A4ES ATaAT. H-NR (400 Miz,
CDCly): 6 7.31 - 7.27 (m, 1H), 7.25 (d, J = 3.7 Hz, 1), 6.84 (dd, J = 2.9, 10.6 Hz, 1H), 6.76 (ddd,

J=1.1, 2.8, 8.9 Hz, 1H), 5.17 (s, 2H), 4.05 - 3.98 (m, 1H), 3.92 (s, 2H), 2.70 (s, 6H), 2.29 - 2.22
(m, 2H), 2.03 - 1.94 (m, 2H), 1.77 (br d, J = 9.9 Hz, 1H), 1.62 - 1.53 (m, 1H). LC-MS m/z: = 421.4
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[0617]
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[+
A 38
2-(4-222-3-Z5 2 Z-F5 A N1-[5-(Ato]| 22 R EHE )-1,3,4-F A }o] o} Z-2-¢] ]-3-v}o] ALo]| 22 [1.1.
119 g JolA| Eolrlol =
EtOAc(5m) & 2-(4-FRE-3-5F L 2-935A])-N-[1-(3to] =ep 7t d)-3-vpelAbo] S 2 [1. 1. 1] Job A E
obulo] = (100mg, 0.31mmol) S} 2-Abo] 22 H-ElobA EAF(42mg, 0.37mmol) &) &80 20°C ol A T9P(388mg. 0,67

ml, EtOAc 59| 50%) 2 NEt;(124mg, 1.22mmo)E H7}staL, olojx], EFELS 80TA] 16A17F Bk wHtA]7]
L, o]o]A], T3P(194mg, 0.61mmol, EtOAc ?r/] 50%) 5 =3t Mrlslal, E3HES 80TolAl 16A13F &oF uwk
A Z . E3F NalC0;E o] 83l &35S pHl = 7 WA 82 ZE39 . A4S EtOAcE FE3FTH(3 % 8ml).

L

3 F715S G5m) 2 AFs YA, ¥ Nap,SO, = AFRA7)aL, o3} Fol 749t slol]l B AR Y. AL
2 EFH-HPLC(TRA)O ol gAlsle] E=dals AAYES AFardtt. H-NMR (400 MHz, CDCly): 7.34 (t, J =
8.60 Hz, 1 H), 6.98 (s, 1 H), 6.77 (dd, J = 10.23, 2.82 Hz, 1 H), 6.69 (ddd, J = 8.85, 2.82, 1.25 Hz,
1 H), 4.43 (s, 2 H), 2.87 - 2.96 (m, 2 H), 2.76 (sept, J = 7.76 Hz, 1 H), 2.63 (s, 6 H), 2.09 - 2.22
(m, 2H), 1.85-1.98 (m, 2 H), 1.74 - 1.84 (m, 2 H). LC-MS m/z: = 406.3 [MH] .
A Ao 39

2-(4- B2 2-3-ZFLE-HSA])N-[3-(4- o] E2HEH o v t}ZF-1-Y )-1-H} o] Ao E 2 [1.1. 1] &Y | o} A Eo}
ulo|=
A 1: 2-(4-22E2-3-FFL2-FI5A])N{1-[(2-Alo| 22/ E-2-S - ") o} = |-3-H}o| Alo] E2[1,1. 119
B olA| Eofufo] =
CHsCN(10me) ol Al N—(1-o}m| =—3-rlo]Alo] ZF 2 [1.1.1]HEFY )-2-(4-F R 2-3-ZF 2 Z-F| = A] ) o} Eo}ujo| =

C1(300mg, 934.07 pmol) @ 2-H 2R -1-A}o]FZH-E-o| eh-2(330mg, 1.87mmol)e] Z3F-Eo] 20CA N, 3}
Na,C03(396mg, 3.74mmo)E H7F8FTh. EIES 40C=E 71989 7A7F B wukA AL, E£IES E(15
m) = 7ttt 448 EtOAcE TEO}C’*E}(SXW) a3k F7lAS A4 Gn)E AHEEL LA,
NaoSO, 2 AZAI7I2, o3 Fo 79 stol sFAFHT. AE Agsba 29 F2vfE 2839 (CH,Cl,:MeOH =
100:0 o} 10: D)ol oJ3) AAIste] BA s AHES AU HNR (400 MHz, CDCly): 6 7.30 - 7.35 (m,

1H), 6.80 (br s, 1 H), 6.74 - 6.77 (m, 1 H), 6.67 (ddd, J = 8.93, 2.87, 1.21 Hz, 1 1), 4.39 (s, 2 H),
3.46 (s, 2 H), 3.23-3.32 (m, 1H), 2.15-2.32 (m, 7 1), 2.13 (s, 6 1), 1.81 - 2.10 (m, 4 H). LC-MS
m/z: = 381.2 [MHH]

WA 2 2-(4-F2R-3-BTQR-AFA)N[3-(-Akol FRH YOI M| ThE-1-9)-1-vhol Aol 2R [1.1. 1] W ekl o}
AEofrte] =

2-(4-FRE-3-ZF L Z-H5A])-N-[1-[ (2-Alo] F 2 HE -2-8 & - g )o}n]| = |-3-H}o| Lo 2 [1.1. 1] A e Jo}
M Eolnto] = (40mg, 105.03pmol) 2 NEt;(15mg, 157.55pmol, 21.93u)Z N, 3ol FEolmfo]=(6.

150.53mmol, 6.00me)olA wlolma Zut@e] FH3FAth., WEHS 100CoA 308 FoF vlojmazy & o 7pds}
1

ok WESES EF-HPLC(TFA)O 9ldl gAste] B3t AdES ATt H-NMR (400 MHz, CDCI3):

8.96 (d, J=1.54 Hz, 1 H), 7.54 - 7.57 (m, 1 H), 7.39 (¢, J =28.71 Hz, 1 H), 6.95 (dd, J = 11.03,
2.87 Hz, 1 H), 6.84 (ddd, J = 8.99, 2.92, 1.32 Hz, 1 H), 4.54 (s, 2 H), 3.61 (&54, J=8.54 Hz, 1
H), 2.71 (s, 6 H), 2.38 - 2.47 (m, 2 H), 2.08 - 2.28 (m, 3 H), 1.92 - 2.02 (m, 1 H). LC-MS m/z: =

390.4 W]’
A Ao 40
2-(4-222-3-EF 2 2-H5A)W[1-(5-D-1,3,4- S A ko] o}E-2-2 )-3-Bh ol Lo SR [1.1. 1] AR JoPAI =
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olujol =

A 10 N1-(otH Ectu =7tatR d )-3-1to]Ato] 22 [1.1. 118U ]-2-(4- 22 2-3-E F L 2-F| 5 A] ) o4 Eo}
u]-o]E_

EtOAc(3ml) oA 2-(4-FERZ-3-ZFQ 2= A])-N-[1-(Flo]| et A I d )-3-ufo]Alo] 2 [1.1.1] e Jo}A|
Eo}ulo] = (100mg, 0.31mmol) Z oA EAH(22mg, 0.37mml)e] E3Eo] 20Tl T3P(388mg, 0.62mmol, EtOAc =
9] 50%) 2 NEt;(124mg, 1.22mmd)E A8l 3L, o]ojA], EIES 80ColA] 16A17F SoF wwkA#Ty. ¥}

NallCO; & ©]-&3to] Eq=< pll = 7 WA 82 skt #4745 EtOAcE FE3ATH (3 x10m) . &3+ #7715

3
2
& 900m) = AFHsL YA, Fa NaS0, 2 ARAI7)aL, o3 Foll st shell sHAA HHss Ades

=z
=z

AlZstoleh. LC-MS m/z: = 370.1 [+
aA 2:
2-(4-F22-3-ZF 9 2-H=A])N-[1-(5-1 2 -1,3,4-&A}T}o] o} Z-2- )-3-H} o) Alo] 2 [1.1. 1] HE U Jo} A E
olulol=
CH.CL,(3me) Al A N-[1-(o} A Eolr| E7tul R )-3-vlo| Aol EF2[1.1. 1] Y |-2-(4-F22-3-ZF 0 Z -5 A])
o} A Eolulo] = (90mg, 0.24mmol)e] &3] 25Tl A NEt;(99mg, 0.97mmol) 2 p-TsCl1(93mg, 0.49mmd)S 7}
3H9aL, oo, EFES 25T 16413 Fot mHtAIATE, E3} NalH(0.E ©]§3te] E3HES pH = 7 WA 8
Aalal, sEAAY. FAAS BtOAcE FEITEX10m) . &3 77152 45-1m) = AFskL UA,
a, o3t Fo ¢t slol] HFAIAG. ZAES EFH-HPLC(TFA) O 98] A Alsle] B2 sl
AAES AT T-NR (400 Miz, COCly): 7.34 (t, J = 8.60 Hz, 1 1), 7.01 (s, 1), 6.77 (dd, J =
10.14, 2.87 Hz, 1 H), 6.69 (dt, J = 8.93, 1.27 Hz, 1 H), 4.43 (s, 2 H), 2.64 (s, 6 H), 2.54 (s, 3 H).
LC-MS m/z: = 352.3 [M+H] .

A Ao 41
M1-[5-[(4-E22-3-FF 2 2-v =)W d ]-1,3,4-SAlt}o] o} F-2- | -3-H}o | Alo| S22 [1.1. 1] &Y | -2-A] -
[3-(EEto] EF L2 EA| )AL EZFH-EA] |olH Eolulo] =
GA 1: 3-(tert-FEA It dolu|)nlo]Alo] &2 [1.1.1] A g-1-7152 44
THF(10m¢) 2D EC2m)olA wE 3-(tert-FEA| 7R Doln)ufo] Ao 2 [1.1. 1] E-1-7}2-2 g o] E (500mg,
2.07mmol) ] o] 25Tl A N, 3kl LiOH - H0(173mg, 4. 14mmo) S A 7}slgic). _EL%% 25T A 12417+
B WA EFEC] E(1m) S HIIESIT 473 NIBE(SmO) 2 FEEATh. HCL(2Del s Fhet
A4S pH = 22 ZAstal, CHCL:MeOH(3X10ml, viv = 3:1)2 FE3st1 4], Id5(1om)=E AAstar,
NaSO, 2 AZAZIT, o3 Fol 74e st HFAA ZAse AHBS AT, H-NR (400 Miz, DMSO-
ds): & 7.54 (s, 1H), 2.05 (s, 6 H), 1.34 (s, 9 H).
@A 2: tert-HE N1-[[[2-(4-EE22-3-FF L Z-H = A ) oA E o}u| = 17l |-3-vlo]Ale] =2 [1.1. 114
e 17t o] E
EtOAc(5me) A 3-(rert-H-EA 7R dolr ) nlo| Ao F 21, 1. 1] A E-1-FFE A 2 (50mg, 0.22mmol) 2L 2-(4-F
2R-3-Z R0 2-F =)ol Esto] EatAol E(48mg,  0.22mmol)e]  EFEo]  20TelA N, dlol] T3P(420mg,
0.66mmol, EtOAc F<] 50%) = NEt3(89mg, 0.88mmo)E H7FsFth. EFES 80TCoA 122417 &9 wkA|3
o}, EES aq. NaHCO;(10me)oll FAth. AANS EtOAcE FE3I (3 x5ml). &3t F714S d-Gm) =
AFSEL YA, NapSO, 2 A=A 7151, o3} o] 748 stoll w5A1A H43te AHES AT
94 30 tert-HE N1-[6-[(4-E2Z-3-EF L 2-95A])HE]-1,3,4-SA}t}o] o} F-2-U | -3-H} o] Alo| E =
[1.1.1]9 5L 17MalH o] E

CHCL(5me)  Fol tert-HE N-[1-[[[2-(4-F 2 Z-3-FF 2255 A]) oA & ofu] 1 | 7}u L |-3-n}o] Apo] F &
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[0639]
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[1.1.1]3ed |7l o] E(94mg, 0.22mmd) £+ NEt;(89mg, 0.88mmol)e] Z3FE] 0TColA N, kol p-TsCl(83mg,

0.44mmo) & H718kAch. EFES 25T 1242 F¢F WA P, E8ES aq. NalC0;(10me) ol F-Ack. 4=
shalvk. ek f1ds de(1om) = AFHS A, F NapS0, 2 11FRAI7] 3L

IS Ay7HA 2y g2etEadd (PEINTBE = 100:1 th 0:1)el &) A
Aslo] BAets HES ATakglh. H-NMR (400 Mz, CDCls): & 7.32 (t, J = 8.60 Hz, 1 H), 6.85 (dd, J

= 10.36, 2.87 Hz, 1 H), 6.75 - 6.81 (m, 1 H), 5.20 (s, 2 H), 5.05 (s, 1 H), 2.53 (s, 6 H), 1.47 (s, 9
H.

A 5 1-[6-[(4-F22-3-FF QL 2-FI5A)HE ]-1,3,4-FA o] o} E-2-A uo] Ao F 2 [1. 1. 1] &-3-0}7]

1-1,3,4-FA}t}fol o} & -2-¢ ] -3-1}
25TCAA 3AIZE &9t HkA AT, E3HES 7

= =

HCI/EtOAc(5ml) F9] tert-H¥ N-[1-[5-[(4-EZ2-3-ZF Oi—iﬂlﬁ/\])lﬂl‘é
olAlo] S Z[1.1.1]H Y [F}uld o] E (64mg, 0.16mmol) 2] &3H&E
¢k Stell 40CoA HHstes AHES G 2N 55 mv}.

g4 6: N1-[5-[(4-E22-3-ZTF L Z-HEA)HE ]-1,3,4-SAlt oo} £-2-4 |-3-ulo|Alo| E 2 [1.1. 1] H &
A ]-2-A 2~ [3-(EFO| FF L2 HIF A )AL )| S 2 /F-FA] | o} A| Eofnrfo] =

DMF(5m) T2 A2-2-[3-(Ego|EF L 2| EA)ALF 2 HEA ol ExF(44mg, 0.2mml) 2 1-[5-[(4-F2 =~
FEF L Z2-H A E ]-1,3,4-S A g o] o} E-2-d [ulo] Ao 22 [1.1. 1] 3 &F-3-0}1 (53mg, 0.15mmol, HC1)2] &
SHEo] 25CoA N, &holl HATU(117mg, 0.31mmol) % DIEA(132mg, 1.03mmo)E H7Feldct. EFES 25ToA

12217F g9k ARG, Ebes da=2ont)el k. 494 EtOAcR FESAT(3x5ml) . FF f7]
e AFE AFS A A (4X5m), NapSO, 2 AZEAI7) L, o3 Fof 1k} Soll FHFAAG. FAME BFH-HPLC

of ofa AHAst] (NHHCO;) HAste AHES AF33lrt. H-NMR (400 MHz, CDCly): & 7.32 (t, J = 8.66

Hz, 1 H), 6.92 (s, 1 H), 6.86 (dd, J = 10.29, 2.51 Hz, 1 H), 6.79 (d, J = 8.66 Hz, 1 H), 5.21 (s, 2
H), 4.34 (¢, J=7.03Hz, 1 H), 3.83 (s, 2 H), 3.65 -3.77 (m, 1 H), 2.83 (dd, J = 6.84, 3.20 Hz, 2

H), 2.65 (s, 6 H), 2.28 (d, J = 6.53 Hz, 2 H). LC-MS m/z: = 506.4 [MW+i] .
AA S 42
N-[1-[[(4-EE22-3-ZF 0 2-HlZy])o}n = | TR Y ]-3-1Lo)Ato] S 2 [1.1. 1] Y ]-2-(AFo) 2 HEA] ) o)A
Eo}vjolm
EtOAc(3ml) 39 4-FE&-3-ZF 9 Z-wl%xAH(83mg, 0.474mmo)e] &Mol Et,N(160mg, 1.58mmol), T3P(502mg,

0.79mml, EtOAc +¢] 50%) B 2-(Abo]ZEFEA])-N-[1-(Sle] =epx 7k d)-3-nto|Abo] S= [1.1. 1] 3 e Jo}A]
Eofubo] = (100mg, 0.395mmo)E F7FetQith. H7b Fo, EFES 25CoA 1243 ok kA Zlth, EFES

e} dol HHAA EAss AHES ATEAT. LCMS m/z: = 410.2 [MHH] .
N-[1-[5-(4-F22-3-BEF Q2 2-7d)-1,3,4-SA T o] o}Z-2-U ]-3-nlo] ALo] EF 2 [1.1. 1] gL ]-2-(Alo| E2H
EA]) oA Eofrte] =

CHCL(2me)  Fo] N-[1-[[(4-F 2 2-3-FF &Myl oln| =] 7hup i |-3-ulo]Afo] 22 [1.1. 1] M &Y |-2- (A}
o] FZH-EA]) ol Eolulo] = (130mg, 0.317mmol) <] B-Moll Et:N(128.39mg, 1.27mmol) 2 TsCl(121mg, 0.634mmol)<
A8, BEES 20T 1247F BoF mwA AL, EFES 0 10mE 3AA 7 YA, EtOAcE F3
SFATHBxom) . e F715S A5 10meE AHSAL WA, NaS0, = AFEAI7]aL, o3 Fof] 7t Stel] H5A]
A, WAE EA-WPLC(TFA)S o8] AAlste] =Asl= AAES AT, H-NR (400 Miz, (DCl): &

7.77 - 7.86 (m, 2 H), 7.55 (t, J=7.78 Hz, 1 H), 7.05 (s, 1 H), 3.99 (&%, J=7.25Hz, 1 H), 3.82
(s, 2H), 2.68 (s, 6 H), 2.19 - 2.30 (m, 2 H), 1.90 - 2.05 (m, 4 H), 1.75 (q, J =10.29 Hz, 1 H), 1.48

- 1.62 (m, 1H). LC-MS m/z: = 392.3 [M+H]'.

AA 43
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[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

SES46 10-2757890

2-(4-F22-3-FF L 2HZA] )-N-(3-(5-((A|£)-3-(Eto] EF L 2 & ) Alo| 2 /9 )-1,3,4-SAlt}o] o} Z-
2-d)uo]Alo] E2[1.1.1]HE-1-L ) ojA| Eo}ulo| =

EtOAc(3ml) 9 2-(4-FEZ-3-ZF Q2 Z2-HZA])-MN[1-(Fto]| =& 7R d )-3-v}o|Alo] F 2 [1.1. 1] &Y | o} A
Eolulo]=(100mg, 0.31mmo) 2} Al A-3-(Ed}o]ZF o 2 rel)Alo] E 2 RErTIE 2 2H(62mg, 0.37mmo) ] &Ho] =2
kol 4 T3P(388mg, 0.61mmol, EtOAc 9] 50%) 2 NEt;(123mg, 1.22mmo)E H7}steich. £FELS 80T A

16A17F 5o kA, Whg ESHES 0ColA E3} NalC0;(10me) 2 3]|AA)7)a1, o]ojA, EtOAcE FE3Fth
(3 x 5m). % 7715 AFGu) 2 AFHSFL YA, Na,SO= A=A 7]1aL, o3} Fof] 71} gfoll SFHAA 2-
A-F2E-3-FF 2 HA)-N-(3-(2-((A] 2=)-3-(Ege] EF 2 v g ) Alo] S 2 K- et7ln ) slo] = ep ] 7hx.
diufelAte] F2[1.1. 119 8-1-Y) oA Ectrlol =5 A F33itt. 24 BHES F71 44 flo] v WA=
fAel Ag-3F3ITE.

CHCL(5me) 9  2-(4-FER-3-ZF L2 H5A)-N-(3-(2-((A|2)-3~(Eo| ZF L2 E)Alo| F 2R el 1
d)stol =gl 7l rd ) nfolalo] 2 [1.1. 1] He-1-Y ) o} A Eolmbo] = (150mg, 0.31mmol), 4-v&H=1A
(120mg, 0.63mmol), NEt5(127mg, 1.26mmo)<] EFES 25ColA  16A13F &9k N, ¥917] sholl wwkAlZT.
EFES H0(10m)E 0CAA ¥hs FTA 7|3, olo]A, EtOAcE FE8FATh(3x10m). &3 §715S A5+G6
m¢) = AA SR A, NapSO, = AZ2A]7]aL, o3 ool 2hg) atell sHA AT, GAME 3 -HPLC(TFA) ol ¢J=f A

Fd
i
o2
oL
olo

Aste] ZAs= MAES ALt H-NR (400 Miz, CDOD): & 7.38 (t, J=8.71 Hz, 1 H), 6.94 (dd, J
= 11.03, 2.87 Hz, 1 H), 6.83 (ddd, J = 8.93, 2.87, 1.21 Hz, 1 H), 4.50 (s, 2 H), 3.78 (&M, J =
9.10 Hz, 1H), 3.15 - 3.28 (m, 1 H), 2.46 - 2.70 (m, 10 H). LC-MS m/z: = 460.4 [MH] .

A Ao 44
2-(4-EE22-3F-EFLE-HZADN-[1-[5-EWRX2-[3-(EF)| ZF 2 E)Alo| E2/HE ]-1,3,4-FAl}o] o} Z-
2-Y]-3-nlojAlo] E2[1.1.1] AU Jo}A| Eolulo] =
EtOAc(3ml) 3¢ 2-(4-Z22-3-ZF 9 2-7%A))-N[1-(Flo] =g X7t B d )-3-1}o]Alo] F2[1.1. 1] e [ o} A
Eolulo] = (100mg, 0.31mmol)9} EWA~-3-(Egto]ZF o 2|e)rlo]| 2R ekgl =2 2H(62mg, 0.37mmol)e] E3FHEo]
25Co| A T3P(388mg, 0.61mmol, EtOAc 5] 50%) R NEts(124mg, 1.22mmo)E H7}sla va, EFFES 80TA

16A17F BoF WA FHY. EFES E3} Nall(035 o] &3te] pH = 7 A 82 ZAH3AY. 44 EtOAcE F
Z3A U X10m) . 73 F715S AF5m) 2 AlFst A, F54 NapSO,E AZA|7]a, o7 $o] 749t 3
o TFAA 2-(4-FRE-3F-ZFLE-IHHAD-N-[1-[[[3-(Egto| EF 2 2vE)Alo]| 2 ekt i d |o}r] & | 7Ha)
1o ]-3-ntolalo] ZF 2 [1.1. 1] e [} Eolulo]| =& A3}l t).

CHCl,(5me) Z9 2-(4-FERE-3-ZFLZ-HHADN-[1-[[[EWAL-3-(Eo]| ZFQ 2rg)Alo| F 2 HeIl 1

d Jolr] - | Fhul R |-3-nfo] Ao E 2 [1.1. 1] e | o} A Eolmfo] = (130mg, 7mmol)9] EgE]  25CeNA
NEt5(110mg, 1.09mmol) 2 p-TsC1(104mg, 0.54mmol)S H7}sFaL, o]ojA], % S 25CoA 16A17F E<F awkA]

2ok, 33} NaHCO, & o]-&stol EFES pH = 7 WA 82 -t F43S EtOAcE FE38FATH(3><20me).
T 7155 Ao = AHSL WA, T NapSO, 2 AEAI7]AL WA, of3} Foll Z3¢h sl FF ARG

AALE BFH-HPLC(TFA)O] o8] AAlste]l Zaahs AES A2atArt. H-NR (400 Miz, CDOD): & 7.38 (t,

J=8.78Hz, 1 H), 6.94 (dd, J = 10.92, 2.76 Hz, 1 H), 6.77 - 6.86 (m, 1 H), 4.50 (s, 2 H), 3.84 (&%
A, J=28.03Hz, 1 H), 3.16 - 3.28 (m, 1 H), 2.67 (t, J=7.91 Hz, 4 H), 2.59 (s, 6 H). LC-MS m/z: =

460.4 ]’
A Ao 45

2-(4-Z2E-3-EF L 2-FA)N{1-[5-(Eo| EF L 2 5 A W ”)-1,3,4-S A t}o| opE-2-U ]-3-H}o] Abo) &
2111198 oA Ectrto] =

A 11 2-(4-FE2-3-ZZ L 2-HEA)N[1-[[[2-(EF ]| ZF . 2HEA] ) o}l Y Jo}u| = ]7}u = A ]-3-H}o] A}
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[0653]

[0654]

[0655]

[0656]

[0657]

[0658]
[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

S=S46 10-2757890

o|EZ[1.1.1]A%d] b Ectrtol =

EtOAc(3me) T°] 2-(4-2R2-3-ZF=2-35A))-N-[1-(8lo]| =e}z17kR d)-3-ulo]Ato] S 2 [1.1. 1] 3 gk Jo}A]
Eobrto] = (100mg, 305.12pmo) b 2-(Egte] &5 | E A ) ob A EAF(52mg, 366.15 pmol) o] Z3t=oll 25Tl A
N, &toll T3P(388mg, 610.24pumol, 362.93xL, EtOAc 9 50%) 2 Et;N(123mg, 1.22mmol, 169.88u0)%

A7rskolch. EFES 80CRE 7hEshglar 15417 Bk kAt EFES E3F NalC0;(5m) 2 WHg S

2. 73S BtOAcE FEIATBXom) . e {7135 A5 GnO)E A WA, T4 NapS0,2 7134

713, o3 ol e} djol wEHEAA BASE AR AT, HNR (400 MHz, CDCly): & 8.46 (br s,

2 W), 7.31 -7.37 (m, 1 H), 6.91 (s, 1 H), 6.77 (dd, J = 10.16, 2.76 Hz, 1 H), 6.69 (dd, J = 9.03,

1.76 Hz, 1 H), 4.62 (s, 2 H), 4.58 (s, 2 H), 4.38 - 4.44 (m, 2 H), 2.45 - 2.53 (m, 6 H). LC-MS m/z: =

454.1 [N+

9A 20 2-(4-ERR-3-EFLZ-HNA)N(1-[5-(EF| EF L ZHEAIWE)-1,3,4-§ A t}o| o} &-2-L ]-3-n}

olAlo| = [1.1. 119 Jo}| Eofuto] =

CH,Cl1,(5me) 9 2-(4-FERE-3-FFLE-HSAD-N-[1-[[[2-(E=}o]3 E2]) ol g | oju] i ] FhHp
]-3-ulolAte] F2[1.1.1]9 e JobA| Eolrfo] = (100mg, 220.37 pmo)2] &3&o] 25TolA N, kol NEt;(89

mg, 832pmd) F 4-WGulAIAEE 8HE(84mg, 441 pmd)S H7FSkaL, o]ofA,
. TFES X3 NallC= W FHAAT. A4S EtOAcE  FE3ATH3

ArGu)E AHSL A, B NaSOE AN, oln Fol A sl wHAAG. AT -

mlu
HU
2

HPLC(TRA) S ola AAlste] Zasl= TS AFsArh. H-NR (400 Miz, CDCl): 6 7.35 (t, J = 8.53
Hz, 1 H), 6.97 (s, 1 H), 6.78 (dd, J = 10.23, 2.82 Hz, 1 H), 6.70 (dd, J = 8.85, 1.69 Hz, 1 H), 5.16
(s, 21), 4.43 (s, 2 H), 2.69 (s, 6 H). LC-MS m/z: = 436.3 [M+H] .

AA e 46 WA 48

1] Uehil vel e theel AAE AAHOR AT A3 fAF AT Bl

A Ao LC/MS
(m/z, [M=H]")
46 422.00
47 391,30
48 404.20
A Ao 49

2-(4-222-3-EF L2 5A)-F(3-(5-(3-(EFo| EF L 2HIFA) 228 )-1,3,4-SAt}o| o} E-2-d ) Hfo] Afe]
EZ[1.1.1]98-1-d) o} Eoluto] =

WY 4-(EFO|EF LW EA]) F e o] E

TYd® & 2T N, Skl EtOAc(25me) ol 4] AgOT(2.65g, 10.30mmdl) ] &Hel 1-(FREWE)-4-EF =

-1,4-t}olofzolulolAbo] F2[2.2.2] &6 TolHELZFQ 2 Heo]E(2.74g, 7.72mmd), KF(897mg, 15.5mmol),
A 4-sfo] == AR E o0l E(1.0g, 5.15mmo)E H7letivh. EEo] 2-ZF e 292 (1.00g, 10.3mml) =
EgfolrEl (Egto] 270 2ve ) A e (1.46g, 10.3mmo)S H7lstar, WHg EFES 25Tl A 12/\17} ol wHkA|
2. Ed=s AelE =S F& o3A7Iar uA, 3] stell sEAA IS Ageiial, ols ATt
A 2y mzelEadsel] o8 AAst. H NIR (400 Miz, MeOD): & 7.47-7.29 (m, 5, 5.15 (s, 2ID),
4.03 (t, J=6.1Hz, 20), 2.52 (t, J=7.3 Hz, 21), 2.05 (LFA, J=6.7 Hz, 2H).

1-(EFO) B20 2o Z ) B ekato] =2lxjol =

1,4-t}o] LAk (8ml) ZF9 A 4-(Eg}o|ZFQ 2 v|E A ) El o] o] E(200mg, 0.76mml)] &Mdl sloj=atzl 5=
3E(0.38ml, 7.63mm0l)S H7Fsla LA, fAE 0T E 12A7F B¢t 7tdelgit). ve B8 Heow Yzt

_94_



[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

S=5061 10-2757890
A7 A, s Sl BFAA S AFeh, ol% 43 AHESISITH LOUS: m/z 187.1 [l
(-2 2B2-3-ZT20 2 =A)-N-(3-(2-(4-(EFO| 22 ¢ 2 v E A ) HEl o )5to] el zl7hr Q) upo] Afo) 22 [1.
1.1]3E-1-Y ) o} A Eo}ufol =

THF(5me) 9] 4-(Effo]E&F 2| FA])Fetslo] =akale] = (120mg, 0.64mmo)S] 8ol 0ClA 3-[[2-(4-F=
2-3-Z2 0 27 =)ol E Jolu| i ufo) Aol S =2 [1.1. 1] A E-1-F} 22 2H(182ng, 0.58mmol), HATU(270mg,
0.7lmmol) = DIEAC0.34m¢, 1.93mmo)E F7}slth. EFES 20ColA 2A%F 5o wukA AT, HHE 328
ASE(10m)o] B YA, EtOAcE FZEPTH(EX10m). F712S Id5Qom) 2 AFsta A, 4 Na,S0,
2 AXAZAL, 3 Fo e Stell FHEAIA IS AFEtaL, olF BH-TLCA s FASTE LC-S:
n/z: 482.3 [MHH]'.

2-(4-222-3-Z2 9 23| =X )W (3-(5-(3-(EFo| 220 2| EA| ) T2 )-1,3,4-S A}t}o| o} Z-2-2 )u}o] A}o]
EZ[1.1.1]98-1-d) oA Eolute] =
DCH(6ME) 5] 2-(4-FEE-3-FF Q2o 54 )-N-(3-(2-(4-(Eeto] ZF L 2o HA)) Peh ) sho] ebxlzhn )

HlojAlo] S 2 [1.1.1]13gk-1- ) o} M| Eolnto] = (120mg, 0.25mmol)2] E3HEo NEt3;(0.14me, 0.10mmol) 2 TsCl(95

mg, 0.50mmoD)-& F7betal, R EdES 25Tl 16413F St wkAZT. vy TS deE6nl)d il
WA, DOM(3x6ml) &= FEakdvh. ek #715S 99 (20m) &= AlA sk WA, T NapS0,&= AZA71aL, o3t
Sl At stell sFAA I AlFtalal, o5 &3 -HPLCO &l AAstel A shet=S Alesdrk. LC-

" H NMR (400 MHz, CDCls): & 7.35 (t, J = 8.60 Hz, 1H), 6.94 (s, 1H), 6.78 (dd, J

ol N-llj

v

MS: m/z: 464.3 [M+H]

= 10.25, 2.76 Hz, 1H), 6.70 (dt, J = 8.88, 1.41 Hz, 1H), 4.43 (s, 2H), 4.11 (t, J =5.95 Hz, 2H), 2.98
(t, J=17.39 Hz, 2H), 2.65 (s, 6H), 2.23 (5, J=6.73 Hz, 2H).

AAd 50 WA 60

F 1o vehle geo] AXds dAder AR Ax FARE daks 8 skl

A Ao LC/MS
(m/z, [M=H]")

50 486,10
51 45830
52 484 40
53 50610
55 450.30
56 438 .90
57 407.30
58 427.30
59 4003
60 423.3

AA 61 E 62

2-(4-EE2Z-3F-EFLE-HZA)N[3-[4-[3-A| =~ (EZF)| EF L2 W F A ) Alo| E 2/ | o] 1| th&-1-Y ]-1-1} o]
Al EE[1.1. 119 [o}lH Eclulol= & 2-(4-F22-3-ZTF 9 2 -H&=A])MN[3-[4-[3-EWL-(EFo| 220 2
HEADA | S 2 RE o] v|thE-1-d |-1-1}o] Ao 2 [1. 1. 1] A &L | o} A Eofrfo] =
A E-3-(EFO)EFLEUFADAIZEFEIIEE 28 0|E
DCM(30me) F2 3-Al2=-(Ego|EF 2 EA) Ao F 2R 72 2H(2.0g, 10.9mmol; 8:1 WA 10:12] A2~ of
Ed - v))3} DMF(79mg, 1.1mmo)&] &Hell 0TolA  (COC1),(4.14g, 32.6mmd) S H7}etdar, EFES 0TAA

2AIZE FoF WWRAIZYE, NS RS} Slol] FHAA 3-A|L-(EFO|EFLIUEAAlo| S 2 ETIRY S2
gol=s Aa-gdAdoe] MarE FEJANAAAY] TFEZA AFTEAL, o] FU AHAl glo] v o
AE 8 AFEsESlTE.
2-HZ2 R -1-(3-A|&-(EFo| ZZ L2 EA Ao E2HE ) &2
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[0677]

[0678]

[0679]

[0680]

[0681]

[0682]

[0683]

CHsCN(20me) T} THF(20ml) F9] 3-A|=-(EFo)|EZF 2 EA)Alo|F2Rtetrlnd Z 280 =(2.5g, 12.3mmol) 2]
&Aool 0CelA 10+l 2 TMSCHN,(2 M, 6.17m¢)E FH7Fetleh. dojxl whg E9dES 0ColA 202 &<+
HEA] 7)1, o]} 25Tl A 1A1ZF EoF NkAIZ L. HBr(7.5g, 37.0mmdl, 5.0m¢, oA 40%)E 0Tl A Z71A]
7138 WA, ERES 25TClA 243 Eob wwkAFTh. whE ERFES H0(50m)E 0TColA 34 A7 AL
oloJA], EtOAc® FZSFATHEX50m). &3 7155 D5 (30me) = AH 3 WA, - Na,SO, = AZ2A7] AL,
ozt Fo| ¢t ol THFAA 2-BHEE-1-(3-A|A-(EH| ZF Q2 EA] )AL F2RE ) o &S A] - A ul
do] Wit REAIHAA EFERA AT, olF F7b A4l glol AR AL&stATh. H-MR (400
Hz, CDCl3): & 4.78 - 4.86 (m, 0.2 H), 4.57 = 4.70 (m, 1 H), 4.07 - 4,11 (m, 1 H), 3.86 - 3.94 (m, 1
H), 3.10 - 3.26 (m, 1 H), 2.59 - 2.71 (m, 2 H), 2.43 - 2.58 (m, 2 H).
2-(4-2RE-3-EFL2HFAN)-N(B-((2-F4£-2-(3-A&- (EFo|EFLZHFADAL|E2HE ) E)otm = )Ht
ojAto] = [1.1.1]HE-1-Y ) oA Ectrlo] =

CHCON(20me) &9 M(1-opm]e-3-nfo]ato] S 2 [1.1. 1] M e )-2-(4-F R 2-3-FF L2535 A] o} A| Eofulo] =

HC1%(1.2g, 3.74mml) % 2-HRR-1-(3-A|E-(Ego]EF e 2W|SA) Aol 2 /e ) ol eh2(1.95g, 7.47mmol) 2]
=
[s)

Q0
2
o.ows ETgeEe o

& NaC0;(1.58g, 14.95mmo)E H7FsAth. EFES 40TColA  7AZT &< WwWAIZ S

W Tl A dtel EHAIAT. AARE H0(20m) 2= S AI7IAL, EtOAc® FESFATHBX10m) . FF F715S
HFGm)E A YA, 794 NapS0,2 AZA7)a, o3 Fof] 71} dloll sFAAY. HAE Aatd 29
iiu}izaﬂﬁqoﬂ ol AAste] 2-(4-FRZ-3-ZF Q2 KA -N(3-((2-&2-2

ADALel S 2 RE) o E) ol i) nfo] Ao 2 [1.1. 1] A E-1-YU ) oA Eolulo] = (A A-J A Ho] HEEE HF

A Vééﬂu g 5:1 TFEF2ZAE AT AAES v AN JAH AEEAY. LC-MS m/z =
465.3 [M+H]'

2-(4-EE22-3F-EFLEHAZA)-N(B-(NF(2-F2-2-(A]2-3-(EFo| ZF L ZHEA| ) ALo| 22 HE ) E ) Folr]
Z)Hto)ALo) E2[1.1.1]3E-1-Y ) opA| Eofmjo] =

ZA1(4.88g, 106mmol, 4ml)e] &Ml 0ColA  Ac,0(703mg, 6.88mmo)S 718l aL, o]ol A, DCM(4me) el A 2-(4-
FREZ-3-ZFLRIHFA])-N(3-((2-F2-2-(A]2-3-(E}o| ZF L ZU| F A ) Alo]| F 2 /-E ) o & ) o} = ) vl o] AL

o] F&Z[1.1.1]9e-1-Y) o} Eofro] =(0.8g, 1.72mmo)e] &S 0Tl Hrletgtt. TFES 0CoA 24
7 ZoF AT, We EIES H0(10m)E 3AA7|a LA, 0ColA E3} NaHCO,(20me) S o] &3} pHE
8 W 97 Z4™sta, EtOAcE FEIAHEx20m). 3 F715S AF-om) = AlFsta v, F4= Na,So,

2 A2A7E, o7 Fol % sl BHEAA 2-(4-FER3-EF 9 2 5 A)-N-(3-(N-(2-F 2-2-(A| 2-3- (=
ehol B0 = HA AR 2R HE) N &) Fobul =)ol Aho] 22 [1.1.1] M ek-1-2 ) ob| Eofobol =5 4| 2-gJ )
gol HEHE FEAAIYAA EFREA AT, BAL F7F A glo] e WAF A3 g

2-(4-FEE-3-FF L 2SN [3-[4-[3-A - (EFo| EF L EHEA) AL F2RE | o v HE&-1-9 ]-1-1}¢]
Aol 22 [1.1.1]9gd oM EctutolE & 2-(4-222-3-ZT 290 2 -H|5A| )-N[3-[4-[3-EWA-(ETGo)|ZT2Q
HEAA A2 RE ] ol v tE-1-d |-1-v}o]Ale| =2 [1. 1. 1] & | o} A Eofrfo] =
CHiCOOH(8ml) F9] 2-(4-FEZ-3-ZFQ 27354 )-N~(3-(N-(2-L 5-2-(3-A| 2 (ET}o| ZF 0 2 o EA| )A}o]| F 2
ol e)Foln m)ufolAlo] F 2 [1.1. 1] E-1- ) ol M| Eolrlo] =(0.78¢g, 1
%@ioﬂ CH;COONH,(476mg, 6.17mmol) S H7lelgth. EFES 110ColA  12417F B¢ wakA ZH ok, -8 325
0CoNA aq. NaHCO;(50me) % 3 A|7]2, EtOAcE FE3JFATH(E*30ml). T3 §715S G5(10m) 2 A& stz
WA, B9 NagSO = AFAZ71aL, o3} Fof] 7t sl HFAIHY. S EFH-IPLC(UYie-ufo]l a2 A 2nld
(Nano-micro Kromasil) C18 100mm<30mm, 5 um; ©]&: A: 4= =2 0.1% TFA, B: MeCN, *ul: A F<] B%: 10
ol AA 30% WA 55%)l <&l AAste FEYAlel @A 3:1 EFES AFsut. o] EFHE SFC 9
& F712 AAscE. SFC 7 FFo]&Al(Chiralcel) 0J 250mm><30mm, 10 m; ©]%A: A CO,, B: MeOH %2
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[0684]

[0685]

[0686]

[0687]

[0688]

[0689]

[0690]

[0691]

[0692]

[0693]

[0694]

[0695]

S=S0dl 10-2757890
0.1% NH,OH, ¥l: A Z<] Bh: 4% AA 17% WA 17%.

2-(4-FRE-3-FF 05NN [3-[4-[3-A A-(Eetol BT QW BA ) AP FZH G o] 1] thE-1-9) ]-1-wpo]
APl EZ[1.1. 1] e JolA Eotuto] = 1H—NMR (400 MHz, MeOD): & 7.99 (d, J = 0.88 Hz, 1 H), 7.39 (t, J

=8.71 Hz, 1 H), 7.18 (d, J = 0.66 Hz, 1 H), 6.95 (dd, J = 11.03, 2.87 Hz, 1 H), 6.84 (ddd, J = 8.99,
2.81, 1.21 Hz, 1 H), 4.73 (&5, J=7.50 Hz, 1 H), 4.52 (s, 2 H), 3.10 (tt, J = 10.12, 7.63 Hz, 1

H), 2.71 - 2.81 (m, 2 H), 2.62 (s, 6 H), 2.30 - 2.46 (m, 2 H). LC-MS m/z: = 474.1 [M+H]+
2-(4-FRE-3-FF 6% [3-[4-[3-EA - (Eeto] BT QW BA) AP ZZH G o] 1]t} E-1-9) |-1-1}
ojAto] ZF 2 [1.1.1] et JolA Eofulo] = lH—NMR (400 MHz, MeOD): & 7.92 (d, J=0.88 Hz, 1 H), 7.39 (t, J

= 8.71 Hz, 1 H), 7.19 (s, 1 H), 6.95 (dd, J = 10.80, 2.87 Hz, 1 H), 6.84 (ddd, J = 8.93, 2.87, 1.21
Hz, 1 H), 4.98 (&4, J=6.78 Hz, 1 H), 4.52 (s, 2 H), 3.48 - 3.58 (m, 1 H), 2.63 - 2.70 (m, 2 H),

2.62 (s, 6 1), 2.50 - 2.58 (m., 2 H). LC-MS m/z: = 474.1 [M+H]'
AAe) 63

2-[3-A 2~ (EO)| EF L2 HFA A F2 R EA W [3-[4-[3-A &-(EF o) EF L 2H ZA ) Ale] 22/ E ] o7
UE-1-d1-1-Hlo|Alo| 22 [1.1. 1] A &Y J o} M| Eolwlol =

tert-H8  (3-(2-(3-A&-(EF)EFLZAFA) A EZ R/ EA] ) otA| Eotu| ) utojAlo] 22 [1.1. 1]H&-1-Y)
Fhal o] E

DMF(10m¢) F¢] 2-[3-Al2=-(Egto] EF L2 W EA] )ALl S 2 /-5 A o EAR(1.00g, 4.67mml)<] 8ol 20Tl A
tert-58 N-(1-o}n|=-3-ufo]Alo] S 2 [1.1.1]HEr) ﬂrﬂ}uﬂ o) E(926mg, 4.67mmol), HATU(1.95g, 5.14mmol)
DIEA(2.44m¢, 14.0mmo)E H7F3FAt). o]ojA, EFES 20Tl 2AZF ¢ IHAATE, Wk E3ES
\=]

H=
= (50me)ell 5al WA, EtOAc® FF8FaL(350me), °71*J§ A (50me) 2 AL A, 55 NapS0,=
FEAZIAL, ojh Foll ZASE st FHAIA AR ATk, olf AR7H 4 ARvtEId el o8] A st
ith. H-NMR (400 Mz, CDCls): & 6.81 (br s, 1H), 4.31 (234, J = 7.2 Hz, 1), 3.79 (s, 2H), 3.70

A ru& S

(&5, J=6.9 Hz, 1H), 2.90 - 2.86 (m, 1H), 2.84 - 2.80 (m, 2H), 2.35 (br s, 6H), 2.30 - 2.19 (m,
2H), 1.44 (s, 9H).

MN(3-olr|=nlo] Ao 2 [1.1, 1] E-1-U )-2-(3-A| &~ (EZ} 0| 2 F L ZH EA] )AL EF 2 HE A )ojA| Eolulo| =
HC1¢g

EtOAc(10ml) F9] tert-HE (3-(2-(3-Al=-(Ego] EF L 2HEA)ALO|ZRFH-EA] ) olH Eoln| I )ufo]Alo] &
[1.1.1]1=0€k-1-4) 7Falel o] E(500mg, 1.27mmo) S| &Nl EtOAc/HCI(10me, 4M)S H7bsigla, whg EES
TolA 1AIZE Bt ARG, s E3ES 74 o sFAA FAE AFsta, ol A ARSI
LC-MS: m/z = 295.1 [M+H] .

F(B-((2-E4-2-(3-A 2~ (EFo| EF L2 EADAL| E2 /) ") olu] i )HloAlo] S 2 [1.1. 1] H&H-1-Y ) -2~
(B-A| 2=~ (EFo| ZFRLEWEA YA SR {5 A] ) olA| Eofulo| =

CHCN(10me) 9] 2-H R R -1-(3-A| 2= (Ego]|Z R 2 W EAALo] S 2 HE ) 82 (1.04g, 3.99mmd; 8:1 X
10:19] Alza- o Edla- H]), M(3-obr|mnlo]Alo] F 2 [1.1. 1] Ek-1-A)-2-(A| 2-3-(Ego] ZF L ZH| EA] A
o) FZHEA)o}A Eolulol = HC1E (1.2, 3.63mmol)2] &0 Na,C0s(1.54g, 14.51mmd)S H7 }8}1, 2 53}
ES 40ToA 15A13F B9F WHIAATH, ¥bE EES o3t Fo 7t stoll FHAIA FAE AlFeEsal, oF
A A 7 AzepEadue] o8 gAlste] BAs: H3ES AsATt. LCNS: n/z = 475.2 I
N(3-(N-(2-&2-2-(3-A| 2~ (EFo| EF L ZH| EA)ALo| S22 HE ) d) Folr|=)ulo] Ao E2 [1.1. 1] He-1-Y)
-2-(A| 2=-3-(EFo| FF- L2 FA )AL EF2/HFA] ) o} A Eofnrfo] =

ZXAH(3.2ml, 84mmol)E 0T A Ac0(6301L, 6.75mmol)ell HA7FAATE. A7} B, DOM(2me) ol A N—(3-((2-% 2-2-
(3-A| - (Egto] 2R 2| EA )AL | S22 /E ol g) ol ) ulo] ALo] 2 [1.1. 1] M e-1- ) -2-(3-A] 2=~ (E&}o]

EF L 2UFADALO] ERF-FA] ) oA Eofulo] =(800mg, 1.69mmo)E 0Tl W E3+&Ed H7FAZTE. dolzl
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[0697]

[0698]

[0699]

[0700]

[0701]

[0702]

[0703]

[0704]
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EFES 0CAA 1AIZE < kA F T, 9k £35S 0ColA aq. NaHCO;(10me) & S| A17]aL, pH = 8 W]
tH(3x10me). e F715S A4 (1ome) = AHsFL YA, T4 NapS0,2

AzA 3, o3k Fol @t ol FHAA BAsh SFES AFSAT LONS: n/z = 503.2 [MHI]

2-[3-A &~ (E&O)| EF L 2| BA)ALO| SRR FA N [3-[4-[3-A|&-(EF}O] EF- L 2H FA )AL 22/ o) 7]

tE-1-d]-1-upo]Alo| 22 [1.1. 1] & oM Eofwto| =

AcOH(8mE)  F9] M (3-(N~(2-F2-2-(3-Al 2 (Egto]| EF L 2o S A Aol 22 FE) o d) Folr| k) upe] Lo S 2

[1.1.1]9%-1-9)-2-3-A| 2= (EFo] EF 2 H A )AL S /-5 A] ) oA Eotrto] =.(800mg,  1.59mma) 2] 8- <l
33

SEH olMElC]E(491mg, 6.37mml)E FH7Fst ubA], WES EFES 120ToA] 12A13F BQF kAT, v
EFES 0CoNA ag. NalHC0;(20me) = 3| A17]13L YAl pll = 8 WX] 982 2435}, EtOAcE FE3FTH(3x12
m). T F715S F5eom)E NFHSZ A, T NaS0,2 AZRAI7IAL, o3 Fol 3¢ sholl sF5AA &

A AEERI, oS EH-HPLCOl o3 AT, H-NMR (400 MHz, CDCly): & 7.40 (s, 1H), 6.93 (s,

M), 6.70 (s, 1H), 4.62 (74, J = 7.6 Hz, 1), 4.34 (FXH, J= 7.2 Hz, 1), 3.84 (s, 2H), 3.73
(54, J=6.9 Hz, 1), 3.07 - 2.95 (m, 1H), 2.89 - 2.81 (m, 2H), 2.77 - 2.69 (m, 2H), 2.59 (s, 6H),

2.47 - 2.38 (m, 2H), 2.31 - 2.24 (m, 2H). LC-NMS: m/z = 484.4 [M+H] .

AN 64 2 65
2-(4- 22 2-3-FF L E-FEA)W[3-[1-[3-EW2-(EF) EFL2H FA ) ALo| ZRH D | Edto] o} E-4-U |-
1-glo] Aol S 2 [1.1. 1]H e [l Eolutol & B 2-(4-FE2E-3-ZTFQ 2-H5A] ) W[3-[1-[3-A| &-(EF | ZF
L B2HEA) Ao F R HY | EF oo} EF-4-Y |-1-Hlo|A}o] F &2 [1.1. 1] A &Y | o} A Eo}ufol =
((3-olo] R EAL| S ZHEA] )W E ) HllAl
MeCN(10m¢) 9] (3-Al=-wlAS A Alo]Z2HE) WeEd E o] E(1.0g, 3.90mmo) e} Nal(1.75g, 11.7mmo)e] &
SHE-S 80ColA 40A%F Tt WA AT, ¥hS EFES H0(150me) 2 3 A17]aL YA, EtOAcE FE3A (3
x50ml). &3k F71%S H0(50m) E A5 (G0m)E MAHEI, T Na,SOE AEAZ|3L, o3 o] 7+et dlo
FEAA (3-olo] LEAP| FRREANHEMAS AT o5 oS Al gl 2 ARSIt
((3-olA Al S 2H-EA]) W E ) Al
DMF(10m¢) 5-<] ((3-¢}o]lQmAte] SR F-5A)we ) wlal(1.0g, 3.47mmol)Z} NaN;(451mg, 6.94mmo)e] EFE-S 80
Cold 16213 Feh aEkAIZG. wkg EFHEel HO(60m)E AH7MSRSITh. ERES EtOAcE
FESATH(3>20me) . FI F71SE H0(2x20m) = AlH sk ((3-obAEAL| S 2H-FAD)v—E)MAlE A8 3k
. EtOAc ¥ 8HS HH 283,
NF(3-(1-(3-(NF LA ) ALo)| 2 HE)-1F1,2,3-Ed} oo} Z-4-¢ ) Hlo| ALo]| F2 (1,1, 1] HE-1-d)-2-(4-F 22 -
—ZFQ 2| ZA] ) oLA Eolulo] =
t-BuOH(2m¢) 2 H,0(4ml) el A 2-(4-F22-3-ZF 9 -7 A] )-N~(1- & L-3-1}o]AFo] F2[1.1. 1] ek ) o} A
Eojnto]=(0.4g, 1.36mmol), oFAFEBAGEEF(5.0mg, 0.027mmol), CuSO; (2mg, 0.013mmol), H=ZAF(16mg,
0.136mmol) L ((3-ofAZAlo| FRZHEAN W E)HA (414ng, EtOAc 9] 2.04mmo) ¢ E3ES WE oA 80Tl

Al 15A1ZF For WHIAZATH, ¥ EIES H030m)E FAA 713 WA, EtOAcE FEsgth(3x1om). 3t
F715S Aom) 2 AFstar YA, B4 NapSO,2 A2A7]aL, o3 Fo 7k 3ol sFAA s A3t

Aek. LS A7 ZE F=ebE 9] (PENTBE = 1:0 WA o-1)oﬂ oa) AAlste] M(3-(1-(3-(NAEA])
Aol F2HE)-1H-1,2,3-Elo|o}EZ-4-A)nlo| o] F 2 [1.1. 1] E-1-U)-2-(4-F 2 2-3-ZF L ZH 5 A] ) o}A|

Eolulol =2 AlFatAtt. LC-MS: m/z: = 497.7 [MHH] .

2-(4-B 223 EF QI %)W (3-(1- (3-8 | ESA Ao FZHE)-141,2,3-Edhol o} E-4-2 ol o] S 2
[1.1.1]9g-1-¢g ) o} M| Eo}ulol| =
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DCM(10me) 9]
N-(3-(1-B-(ld S AD A F2HE)-1F1,2,3-EfolopE-4-d)ntolAto] S 2 [1. 1. 1] e-1-)-2-(4-F ==~
3-ZF QR Aol Eoluto] =(0.6g, 1.21mmol)e] &Nl 0ColA BCls(4.8ml, 4.83mmol, DCMollAl IM)S 7}
stk EEES 25Tl 1A3F BoF WA AL, -8 EFES H,0(60m) 2 3] A7) v, DCM:i-PrOH(3
X60ml, viv = 3:DE FEIAUT. A3 F715S GG E AFEA YA, B Na,S0,E AXRA7Ia, o
I} Zo| 7t Fho BEAA FAIE AFET. FAE AP 28 g 2elE a3 (MIBE:MeOH = 1:0 o)
3:Dol oel BAE] 2-(4-FERE-3-ZF Q2 ZH 5 A])-N~(3-(1-(3-3}o]| =ZA| ALo| F 2 HE)-1F1,2,3-Eg}o]o}
Z-4-9)ufolAto] 22 [1.1.1]HE-1-) ol H Ecluto] =2 AlFagITh. LCNS: m/z: = 407.2 [MH] .
0-(3-(4-(3-(2-(4- 22 2-3-EF L 29 52| ) oM Eotu| T )ulo] Alo]| 22 [1.1. 1] M &-1-9 )-1#1,2,3-E& o] o} &~
1-)A|E2RHY) SHE FtRktolE 4ol E

DMF(4.0m0) 9] 2-(4-F22-3-ZFQ ZH:A])-N-(3-(1-(3-3}o| 2 A A}o] S 2 HE)-1F-1,2,3-Eg}o]o} Z—4-
J)ulo)Ale] EZ[1.1. 1] E-1- Yo} H Eofulo] = (180mg, 0.44mmal)2] &M ol OCOﬂH DBU(80mg, 0.53mml)S =
7bstdtk. 0.5A12F ol (Sy(134mg, 1.77mmc)E 0ColA EFEo H71edet. EFES 0TlA 0.54%F B¢t

WAl T, 3Rl Mel(314mg, 2.21mmol)E 0°ColA = R &<t
& TFES H0(60m)Z FAA 7|2 LA, EtOAcE —’_F%’G}JE}(BXZOM) gt F715S G5E A

= K

A(2x30me), - Na SO, 2 AZEAZ]AL, ofxp Fell Zeh el FFAA A AlTSglal olE 2
TLC(PE:EtOAc = 1: 1)l <]} AAIste] EA 8BS AFatgich. LCNUS: m/z: = 497.2 [+l

2-(4-222-3-F2 2 2-W % X)W [3-[1-[3-Ed2-(EFo| R e 25X Ao 22 HP ] Edo)o}E-4-9 -
1ol Aol 22 [1.1. 1] AR JPA kool = 2 2-(4-F22-3-FF0 2554 W [3-[1-[3-A 222 B2
©2HIEA) Ao FEH Y] Erto|okE-4-d]-1-rtol Ao SR [1.1. 1] MEHI | opH Ec}vpo] =

DCM(6me) F¢] 1,3-tlo]HRE R -5 5-tholme-oln|t}&ad-2,4-1}o]2(103mg, 0.362mml) 2] &Kol -78°CelA] 7]
gd; slol=2Z T glo]=(683mg, 4.83mml, 70%)E HUFEAT. EFES -78TolA  0.5A17  wob
AHEA T, EEEo] -78TollA DOM(2me) 52 0-(3-(4-(3-(2-(4-F 2 Z-3-ZF L ZH| A ) o} A Eolu] T )u}o]
ALl ZF2[1.1.1]19e-1-Y)-1/F1,2,3-Eglo]o}F-1-U )Alo| F 2 HH) S €l 7} B = t}o] E] Q. o] o] E (60mg,
0.172mmo) & H7F8ltt. EdES 0CoAA  1AF 5 A AL, 9 EFES 10(30me) ol 28] vk &

TA7]aL, DOM(3x10me) o= FE3lth. &3 fF715S 23} NaHC0s(3<10me) % f5(10me) = A 3haL
AL, g NapSOi 2 1Z2A171aL, of 3 Fofl 2k dtell % AIA e Alsklal, o8 W3 -HPLC(FA) ol <
& AAste] EAse AAES FEYA YA EFERA ATt FEYA I HAE SFCol o3 &
A A 7] SEES AlgaAth:

2-(4-FER-3-ZF L2 KA -MN[3-[1-[3-ENx-(Eo| ZF e ZH|EA] ) Alo| F R HE | Eglo|o}E£-4-U |-
1-wpolAbol 22 [1.1.1] A ekl Jo} A Eotuo] =, H-NR (400 Miz, CDCly) & 7.44 - 7.29 (m, 2H), 6.93 (s,
1H), 6.82 - 6.64 (m, 2H), 5.20 - 5.03 (m, 2H), 4.42 (s, 2H), 3.13 - 2.99 (m, 2H), 2.96 - 2.84 (m, 2H),
2.52 (s, 6H). LOMS: m/z: = 475.3 [M#I]'

2-(4-FRE-3-F O 235 A)N-[3-[1-[3-A| 2-(Eeto] ZF 0 2| ZA] ) Alo] F = HE | Edto] o} F-4-9 ]-1-u}
ol Aol Z & [1.1.1] e JopA Eotutol = 'H-NMR (400 MHz, CDCly): & 7.43 (s, 1H), 7.34 (t, J = 8.6 Hz,

1), 6.92 (s, 1H), 6.78 (dd, J = 2.8, 10.2 Hz, 1H), 6.70 (dd, J = 1.8, 8.9 Hz, 1H), 4.73 (T4, J =
8.3 Hz, 1), 4.62 (74, J=7.2 Hz, 1), 4.42 (s, 2H), 3.17 - 3.07 (m, 2H), 3.01 - 2.81 (m, 2H),

2.53 (s, 6H). LC-S: m/z: = 475.3 [M+H]

Al 66

2-(4-FER2-3-BF QB3 FA)N[3-[5-[3- 2- (] BT L ZH| SA AP 2 2R -1,3,4-S Ak rho] o} &-2-
Q-1-utolAbe] F2[1.1.1] AT Jobd| Eofuto) =
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HE 3-A|A- (O] FRL2HEA A S 2R ETEAH 0| E

CH:CN(Bme) 59 ™Ed  3-Alx-dlo|=EA|Alo] F 2 HEI1E 4 ¢ o] E(400mg, 3.07mmol) 2]  &9o]  Cul(117mg,

0.61lmmo) & H7}sta A, £FES 50TCTE 7FEsta, CHON(GGmY) 9] 2,2-Tjo]|ZF 0 2-2-ZF 0 2 A LY -o}
C

MEAH(657mg, 3.69mmol) &N 5E] Y| AAH HIIAIFAT. WS EEE
I, HO0(10m) & 3)A A 7131, o]ojA, EtOAcE FE3Avh(3x10me). &3 &

N, B4 NaSOE AZAIIL, ofn} Fo] 79} she] EHAA W 3-(to]

dolEs AFs, o thg wAel val A% Asseic,

mlm
HU
=2
A
>
b
>,
S

3-A|E-(To]| ST L 2| EA] )ALo| F 2R EFHE A A

THF(10me) 2] WE 3-A|2-(Fo]|ZF 2 HEA] ) Alo]| FZ R Ek7E2 ¢ o] E (480mg, 2.66mmol)2] & LiOH -
H,0(447mg, 10.66mmol) 2 H,0(2ml) S @7}6}1 A, ZIES 25ToA 16417 ¢ wvkx At wke &3
=& BEEANAT. FANS MBEGBXom) 2 6}1 A, HCI(2 N)& o] &3le] =4

pHE 302 ZH3AY. AAH3tE EES EtOAcE FE3F (3 x5m), 77142 A50Gn) =2 A& s U

A, B NapSO, = A2A7]3, o3 $o] 73 sl 5FAIA 3—A1i—(ﬁ}01%T£Eﬂ1%A1)A}O%ETE&?}%@

S AFEt], o5 F dAE Y& AR ARSI

2-(4-EE2Z2-3-EFLLEHZA)-N-(3-(2-(B-A| &2~ ()| EFF QL ZHFA AL S 2 R EFIH ) §lo| =& A JT i

d)ulojrlo] S 2[1.1.1]H-1-Y ) o} A Eolrlo| =

ES MBEZ X A]7]aL
?O_ o

THF(10me) ¢ 2-(4-F2E-3-ZFQ Z-93:5A])-N-[1-(3lo]| =} A 7R d )-3-A] ~-n}o]Alo] F =2 [1.1. 1] ErY ]
ol Eolr}o] = (100mg, 031mmo) 2] &<o] 0ColA 3-(Ho]ZFQ 2 E A Alo] R et 5 24 61ng, 0.37m
mol), HATU(139mg, 0.37mmol) = DIEA(0.16m¢, 0.92mmo)S 3 7}38F%aL, i'&%a 20T A 2A17F Fot uwhA

Ak, 9 EIE ALE(10m)ol] FEa A, EtOAcE FEPrh(3x10m), F714S A5 (10m)E A st
I YA, F NapSOuE AZRAIZ7Ia, A3 ol 19} shol H5AA A4 AHES zﬂ%é} WA, olE A AL

254tk LC-MS m/z: = 476.3 [WH] .
2-(4-B22-3-BF 025 A)W[5-[5-[3-A 2-(To] EF L 20 A )AL FZRE 1,3, 4-S A Tho] 0} -2
dl-1-vtelate] Z2[1. 1. 1] L ] oA Eotrlo] =

DCM(6mE) 59| 2-(4-FEE-3-ZFQZHZA])-N-(3-(2-(3- A 2-(To]| ZF 2 2 H|EA] ) Alo] F 2 R ETI R Y ) 5lo]
=7k d)uto)Abol E 2 [1.1. 1] M gk-1- ) o} A Eofulo] = (100mg, 0.21mmol) | 25Col A TEA(O.12ml,
0.84mmol) 2 p-TsCl(80mg, 0.42mmo)S H7}etar YA, EFELS 25T 16417 F¢F wykA Y, v-g E3HE
S AE&E(10m)o B WA, DAM(3X10m) L8 FZEatar, 7145 d-(1om) 2 AF sk, ¥+ Na,S0,E A

17132 WA, o3 Fof] 79t sloll H5AA IAME AFER L, o5 &3 -HPLC(TFA) O <38 AHAste] 54
= 3EES AFsta, o5 EFH-TLC(DCM:MeOH = 10:1)9l ] F712 BEAA BEH3E AHES AT
oth. H-NVR (400 MHz, CDCly): & 7.35 (t, J = 8.60 Hz, 1 H), 6.97 (br s. 1 H), 6.78 (dd, J = 10.23,

2.82 Hz, 1 H), 6.70 (br d, J=8.78 Hz, 1 H), 5.99 - 6.41 (m, 1 H), 4.70 (&5, J=7.53 Hz, 1 H),
4.44 (s, 2 H), 3.25 - 3.39 (m, 1 H), 2.78 - 2.88 (m, 2 H), 2.66 (s, 6 H), 2.57 - 2.63 (m, 2 H). LC-MS

n/z: = 458.3 [+l

A Ao 67
2-(4-222-3-Z2Q 275 AW [3-[4-[1-(2,2,2-Ee}o] 22 L 29| &) o} A E] D-3- ] o] 1|} &-1-Y ]-1-no]
Ao Z2[1.1.1]H & oA Eojufo| =
01-91d 03-<€d oFAEd-1,3-tho] 7t g o] E
THF(20me) &} H,0(20me) ¢ od olAlEld-3-7}E Ao E slol=aF2ao]l=(2.0g, 12.1mmd)e] &3] 0

T4 ag. NaOH(4 M, 3.0m0)E FH7Fsk S, CbzCl1(2.06g, 12.1mml)S A7}3}S L, o]ojA], E}ES 25T

A 16A1RE Eo kA ZITE, RES E3tes A et $F A7, EtOAc(30ml) (SOmﬂ)i B MA17]aL 1A,
EtOAc® FE3FAH(3x30me). &3 7152 A5 (20m) &= AlHskaL YA, 59 NaS0,= AFA7]aL, o3 §-
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[0728]

[0729]

[0730]

[0731]

[0732]

[0733]

[0734]

[0735]

[0736]

[0737]

[0738]

[0739]
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of Y el EHFAA BHAE AFsla, ols HesbA Ze AZwlE 1Y (PENIBE = 100:1 WA 1:1)°]
o8] AAEte], 01-9d 03-ole o}AE|9-1,3-tho|7HR A eo] 22 Aekabgivh. LC-NS m/z: = 264.1 [M + H]',
1-H1 A LA 7k d o} A B Y -3-7H 5 A 4k
THF(2.5m) 2 HO0 (2.5m¢) F< 01-91d 03-ol" o}AlE|e-1,3-tho] 7H5 A # o] E(0.5g, 1.90mmol) <] Z3HEof

0CellA  LiOH.H,0(159mg, 3.80mmo)E F7}skaL, o]olA, E&ES 25T 1ARE SoF AwRkAZIY. whg &
FE=s 74 sl wFAA AAE ATk, &AE L0(1om) 2 BA A1 71aL v, MTBERZ FE38F3tH(2< 10

m). FAL 0CTAA 2 N HC1S o]&ste] pH = 2 WA 3= §Z46}1 YA, EtOAcE FE3IATHE X 10me) . 33k
F715S F94 NaSO.2 AZA71aL YA, o3 Fo 79t Sl FF5AA 1-w2 A 7R dolA Bl d-3-715- 2 4t
< AF3Hrt.

Hd -2 2t doAIEd-1-7H5 4 0 E

DCM(10me) F©]  1-=SA 7R d ob A B H-3-7}5 2 4H(0.5g, 2. 13mmol) 2+ DMF(16mg, 0.21mmol) o] Z3HE-ofl
A (COC1)5(809mg, 6.38mmol) S 3 7FskaL, o]elA], %t;;% 25TIA 2AIF &)t MREAIZITE, whg &

ot dtell EFHAA WA -FEREIR LA E U-1-7HE A H 0| ES A5t}

WA 3-(2-tholofz oA B ) ol A E D -1-FHE A H o] E

THF(5me) 3 MeCN(5m¢) Fo] W 3-FRE27HHdobAE d-1-7H5 22 o] E(640mg, 2.52mmo) 9] ZHaEol 0Tl
A TMSCHN>(2M, 3.15m0)E F7bstar, olojA, EFES 25TA 1A% FF wRkAHTh, vhg E3hES 7
gloll HFA71aL, o]olA, HO(10m) &2 3|A A7 YA, EtOAcE FE&FATH(3x10m). &3 f715S d4(10
me) & AL A, g NapS0,2 A7, o3 ol 39} Stell wFAA IALE AlFskelch. TAE A
g7bA e g EvelE 9] (PE:EtOAc = 100:1 W] 0:1)] oJa] AAste] WA 3-(2-tho]olzxolA ) olA el
1B Aol ES AFEATH. LCNS n/z: = 260.0 [M + HI'

WA 3-(2-H2RAE ) oA E d-1-7HE A H o] E

THF(10m¢) Fo =& 3-(2-tpolotzoba ) oA Bl d-1-7HE A gl o] E(450mg,  1.74mmo) 9]  E3&o 0Tl A
HBr (421mg, 2.08mmol, H,001A 40%) S F7bstar vhA, &= 25T 0.54%F &b wdkA i, vbg 9=
S HO020m)Z BXA 713 YA, EtOAcE FESATHEx20m). &3 §715S A4 (20m) 2 Al star vhA],
T NaS0, & A 715, o3 Fol 49 shel] FAA WA 3-(2-BR R E) oA B d-1-7H 5 g o] EE
AFSGTr. LCAS m/z: = 312.0, 314.0 [M + H] .

HAd 3-[2-[[3-[[2-(4-222-3-SF 2 2-3 5] ) obA e Jobu] = ]-1-uto]Ate] S22 [1.1. 1] A gL Jopr] = Jop A € ]
SIAIE d-1-7HE ol E

MeCN(50me) 52 N-(1-o}v]=-3-ulojAlo] F2[1.1. 1] )-2-(4-F 2 2-3-ZFQ 2|5 A] )o}A| Eo}ulo] =
HC14(0.9g, 2.80mmo)Z W& 3-(2-BzRolNd)olAlEld-1-7H5 A 8 o] E(1.05g, 3.36mm)2] ZFEo
Na,C03(1.19g, 11.21mmo)E FH7letda, EFES 40ColA 2417 S wykA AT, EES o3 o 7ot

ol
sloll HEAA AAES AggtA 23 m=erE 2y (PE:EtOAc = 100:1 WX 0:1)o & AAste] wld 3-[2-
[[3-[[2-(4-F 2 2-3-FF 2 Z-g5A] ) olA & oju| = ]-1-vlo]Alo| 2 [1. 1. 1] et Jolu| = Jol A | | o} A E] -

1-7tE g ol ES Algac. LCNS n/z: = 516.2, 518.2 [M + HI .

Wl 3-[2-[[1-[[2-(4-E2Z2-3-EF 2L Z-H5A] ) ol € ]opn| = ]-3-ulo]Ate] 2 [1.1. 11U |-F H-opr| = ] o}
Ad]olAl gl a-1-71 8- g o] E

FA2H(102mg, 2.13mmol) 2] &Mo] 0Tl A Ac,0(871mg, 8.53mmo) S H7Fak3ith. o] Aol DCM(3me) ZFoll A wZd 3-
[2-[[3-[[2-(4-F 2 2-3-FF L &-F 35 A) ot e Jopr] = ]-1-vfe] Abe] S &2 [1.1. 1] Jojw] 1] Hﬂg obA| ]

-1-7hEA ol E(1.1g, 2. 13mmol) 2] 4‘““% A7MA 71 WA, E-F=S 0ColA 241 &b wRbAIZIY, X3}
NaliCO; & o]&-3to] whg &d=S pHl = 7 Wx 8 = =Adskglar, #474< EtOAc® FE3FaL(3x50me), &
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[0743]
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715 AGom) = Al YA, 5 NapS0, = AA7]aL, o3k S 23t stell sFA1A W2 3-[2-[[1-
[2-(4-2RE-3-FF 2 2-d5A))obAld Jopr] | -3-ulo] Abe] S 2 [1. 1. 1] | -F L -ofr] = | opA &  ob Al Bl -

e 3-[1-[1-[[2-(4-E2=2-3-EF 2 2-5A] ) opxd Jotr] = ]-3-Hlo|Ato] SR [1. 1. 1] A& Y o] v T}E-4-A ] o}
AEA-1-Ft54 o] E

AcOH(10me) 294 w2
3—[2—[[ -[[2-(4-F22-3-ZF2L2-HZA] ) ol e Jolu| =] -3-n}o]|Alo] S 2 [1.1. 1] e |-F Lol = [ o} A]

g ol A el d-1-7} 5 A g o] E(950mg, 1.75mmol)2] &Mool A EFH ol E|o]E(673mg, 8.73mmd)S FH7}stal vA],
%%L%g 110CeAl 16A1%F &<t nRkAIZTE, 238} NalCOs5 o] &3te] Rbg Z3aS pH = 7 WA 82 x4t
UA, 44 EtOAcE FE3Fa(3X50ml), T3 F715S A5 (0m) = AlFstal YA, 594 Nap,S0,2 A3A]
7131, o3 Fo] 79} stol] FHAH Y. xS AEgbA 2 3 2vlE 29 (DCM:MeOH = 100:1 W#] 10:1)9l
o] AAlste] WA 3-[1-[1-[[2-(4-FRE-3-ZF 22~ 5] )olA € Joln]]-3-u}o]Alo] F2[1.1. 1] H ek o]
0} & -4-2 [olA B - 1-7F 8 A o] ES A EaFATh. LCNS m/z: = 525.2, 527.2 [M + HJ .

M[3-[4-(HAIE D -3-) o] P }E-1-H | -1-H}o] ALo] S 2 [1. 1. 1] 98 |-2- (- 22 -3-FF L 2-HZA| ) oA E
olulol=

EtOH(5me) ¢ wlA 3-[1-[1-[[2-(4-F22-3-ZF 2 Z -7 A] ) o}A & Jo}n| 1= ]-3-u} o] Abo]| Z 2 [1.1.1] 4
oluthE-4-<d JoFA Bl -1-7H5 A ¢ o] E (100mg, 0.19mmol) o] &Ml Pd(0H),(10%)E H7latsivt. dEeros
st &7 N2 33 HASAT. e £33 H,(30 psi) kol 25°CollA 2.54)2F &g kA Rk, Ht

oy
=S AgtolE =R offA7Ia yUA, AR AS 3 stell FFAIA N-[3-[4-(oFAlE D-3-) o] M| -1
A]-1-vpolatol SR [1.1. 1] Y |-2-(4-F R R -3-FF 2 2-FF5A] ) o Eclrto] =& A ﬂ%ﬂﬁ} LCMS m/z: =

N F-.“l
e

of

]

¢

o
olo

OH

391.1, 393.2 [M + H].
2-(4-222-3-EF 0 2-9%A)-W[3-[4-[1-(2,2,2-Ed}o| 222 2o &) o} A | D-3-Y ] o] | T} &-1- ] -1-n} o]
Aol E2[1.1.1]9M e oA Eolufol =

THF(2me) =9 N-[3-[4-(oFAIEH-3-) o] v t}E&-1-L |-1-v}o]Alo] S 2 [1.1. ]%i Bod]-2-(4-F22-3-ZF 908
—Jﬂil\])o}*ﬂ‘zo}ﬂ}olc(80mg, 0.20mmol) &-<Moll DIEA(106mg, 0.82mmol)E H7}sk o, 0TColA 2,2 2—Ea}o1—'§—
FoRd Ego]ZE o 2oebd T o] E(71mg, 0.31lmmd)E H7}sIich. ¥k ZI3ELS 50Col»
IREAIF]AL, oo, H,0(10me) 2 FXMAIATE, S5 A7 YA, S5 S EtOAcE FE3
S 47om) = A YA, 75 NaSO,= AXAI7]a, o3 o] 74¢t 3fell
AFS AlFESa,  olE BEFH-HPLC(EADO 93 AAlele 2-(4-FRE-3F-EZFL
(2,2,2—53}01%— e 2oe)olAEH-3-d o] HthE-1-d |-1-v}o]|Ale] F 2 [1.1. 1] H et oM E
shlth. LOMS m/z: = 473.2 [M + HI' 'H-NMR (400 MHz, CDCly): & 7.42 (d, J=1.13 Hz, 1 H), 7.35 (t, J =

e §7 F

e

8.60 Hz, 1 H), 6.96 (s, 1 H), 6.75 - 6.80 (m, 2 H), 6.69 (ddd, J = 8.88, 2.79, 1.25 Hz, 1 H), 4.41 -
4.49 (m, 2 H), 3.81 - 3.89 (m, 2 H), 3.69 - 3.81 (m, 1 H), 3.40 - 3.50 (m, 2 H), 3.08 (g, J = 9.49 Hz,
2 H), 2.59 - 2.65 (m, 6 H).

A Ao 68 E 69
2-(4~-EF22H A )-N[3-[4-[3-A| &2-(EFo| ZZ ¢ 2| EX])A}o| F 2 B E Jo)n|t}&E-1-Y |-1-8}o]A}o] 2 [1.1.
1A ol Edtulo]s @ 9-(4-F 22 H=A)-N-[3-[4-[3-E AA-(Ee| 220 2w Z A )Alo] Z 2 HE ]o]n)
E-1-d]-1-Hlo]Ato| 2 [1.1. 1] & | oLA| Eolrfo] =
2-(4-F 2 EABA)N-(3-((2-5d-2-(3- A 2~ (B BF LB ATA Al FZHY) | &) o}r] m ) o) o] 2 2
[1.1.1]3g-1-Y)o}lA| Eolvlo] =
CH,CN(20me) ] N-(1-ohw]ie-3-nlo]Abo] FR2[1.1.1] M8 )-2-(4-F 2 23|35 A] oA Eofro] = HCI S (0.6g,
1.98mmo) B 2-HR2E-1-[3-A 2-(Eeto] FF L2 HA A FZ R o B (1.03g, 3.96mml; 8:1 WA 10:1
o] Alza- o) Edlla- v golel] NayC05(839mg, 7.92mmoD)E H74stich. whE EFES 40TA 6417 T
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tlo

a, olojA, oz} Fo 7kt sloll HEAFT. FAFS EtOAc(20ml) H H0(20m)E I XA 7|aL, &=
YA AT, $#A4ZS EtOAcE FEHs9(3x10m), T3+ 77 FEES 44 (1m)E AFHsta A,
_g_ A

=4
Tdes Ay 2d AazviEad g

-
N

o8 AAEte]  2-(4-Z2 2 mAD) N[ 1-[[2-8 22— [3-A] A-( Eg}o] ZE o 2w EA])AFo] 22 HE o] & o}
S]-3-upelAto] R [1. 1. 1]k JopAl Eofrto] =(3:19] A= o Edlz- W)E Ak, LCMS m/z: =
446.9 [MH] .

2_(4_3';;]-‘“}57/\] )_N_(3_(N_(2—‘g‘|_}f_—2—(3—/‘]__/‘_— (E—_‘_;q.o] %__Ergiu,"%}\] )/\]—0] %i_ﬁ_g )°ﬂ§ )%O}U]E)H]-o] A]—O]
E2[1.1.1]35-1-< ) o} | Eo}ujo] =

F2H(3.17g, 68.9mma) ] ol 0TolA Ac0(457mg, 4.48mmo)E M 7Fabar, DOM(2.5me) &<  2-(4-F 22|
HADN-A1-[[2-F 2-2-[3-A A= (Bt S F o2 S A Aol Z 2R o € Jor| k| -3-nfo] Aol S 2 [1.1
Qoba Eotutol = (500mg, 1120w ] &4E 0TAN ATt THES 0TAN 2417 B WA
U, uhe BEES 1,0(10m) 2 3AAAT. 3 NalC0:(20m)E 0ClA Hbete] pHE 8 U4 92 2As
A yA, TS BYARY. FASTS EtOAcE FESFAL(3x20m), ¥ F715S AF(1om) = AlH kAL
A B Nao,SO, 2 AZFRA7]a, A3 Sof 749t 3ol TFA|A 2-(4-F2E2HZA]))-N-[3-[ZFL-[2-24-2-[3-
N2a-(Egfo| 220 2| EA)Alo]| 22 B8 o€ |olm] 1= ]-1-u}o]Alo] 22 [1.1.1] 3 e Jola| Eolulo] =(3:19] A
2= o) Edz- 0DE ATIYT, oF F7F GA slo] ARESATH LCNS n/z: = 475.3 [MHHT .

—
—

2-(4-Z2 2 HA)-N[3-[4-[3-A &-(EZo| EF L 2r FA )ALl E2RFE ] o] TE-1-U ]-1-Hlo|Afo] E2[1. 1.
1Agd]otEctuto]= B 2-(4-F 225354 )-NF[3-[4-[3-EW2-(Eefo| EF L 2 FA )Ale] 22 FE] 0] H]
OE-1-d1-1-Hlo|Ale| 22 [1.1. 1] A &Y J oM Eolwlol =

AcOH(4m¢) =9 2-(4-F 22 A HA)-N-[3-[FL-[2-54-2-[3-A| 2~ (B EF L2 EAD AL S 2 /-2 |9
g olu| i |-1-ulolAle] F 2 [1.1. 1] H ek Jol | Eolnlo] = (360mg, 0.76mmol)2] &ofo gy Foll o] E(228mg,
2.96mmo) & H7bsta WA, HHS TIES 110CoAA 1247 B9 WA AT, WESES aq. NaHCO;(30ml) & 0
CTolA AAI712 YA, pH = 8 WA 92 2433, & A7 WA 758 EtOAcE FE3HITtH(3X10
m). 3 F71ES AFGu)E HAFHL U, F b Sl FEAIF
zHo] Wg EFES EF-HPLCA 93 AHAsIe] HA4sts AAFE(GS:19 Ala- O Eda- v])S A FsFSiT).
M BEAA NG AAE SFCol 93] £AA sH7] sEES AlFsn:
=

tio

1.1]H g Jol A Eotrto] = 'H-NMR (400 MHz, MeOD): & 8.48 (s, 1 H), 7.46 (s, 1 H), 7.26 - 7.33 (m, 2
H), 6.95 - 7.02 (m, 2 H), 4.93 - 5.01 (m, 1 H), 4.51 (s, 2 H), 3.54 - 3.67 (m, 1 H), 2.69 - 2.77 (m, 2

H), 2.67 (s, 6 H), 2.55 - 2.63 (m, 2 H). LC-MS m/z: = 456.3 [MW+H]"

2 (4B RN [3- [ (32 (0] H5-0 2|5 A o] F 2T o] w]ce-1-2d - Lvh o] Aol 22 [1.1.
11Erel Job Al Eobulo] = H-NR (400 MHz, MeOD): & 7.96 (d, J = 1.13 Hz, 1 H), 7.24 - 7.33 (m, 2 H),
7.17 (s, 1H), 6.93 - 7.02 (m, 2 H), 4.66 - 4.78 (m, 1 H), 4.50 (s, 2 H), 2.99 - 3.15 (m, 1 H), 2.68 -
2.81 (n, 2 H), 2.62 (s, 6 H), 2.29 - 2.44 (m, 2 H). LC-MS m/7: = 456.3 [M+H]"

AAle 70

FI[3-[4-(4-222-3-FF 0 2-3d) o) t}&-1-Y ]-1-vlo] Alo] F 2 [1.1. 1] MU | -2-[3-A| 2~ (EFo| E20 2
A A AL 2 255 A JopA| Eotute] =

N-(3-((2-(4-E22-3-EF 2 2¥d)-2-&4dE)olu)vlo]Ae| E2 [1.1. 1] A &-1-U )-2-(3-A| &-(E}e| &
FQ 2| EA])ALO)| FZHEA] ) oA Eolufo| =

CH,ON(20me) 9] 2-HRH-1-4-F22-3-FF2-Hd)o ek (152mg, 0.60mmdl) = N-(1-0}7]=-3-H}o]A}o]

S2[1.1.1]98Y)-2-[3-A| =~ (Eg}o] FF L2 W EA )AL 22 /-5A] [o}A| Eolrle] = HCI4 (200mg, 0.60mmol) <]
EgEol Na,L05(256mg, 2.42mmo)E H7Fsta YA, EFES 40TA 1417 5<F wRAIFH Y. dHs E3ES 0
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oA E(5m) ¥ EtOAc(5m)E IAANZTH. =& EA7]a VA $£=& EtOAcE FE3FQH(3X5m). &3t
S 4-0Gu)E AFSL YA, 9 NapSO= 7ARA1713L, of3F $ofl 7S st 55A1A AHE AF3)
ol Ag7tA 7 ARmEI T o AHASIY] HHse AHES AT, olE AR ARSI
o} LC-MS m/z: = 465.1 [W+H]
F(3-(N-(2-(4-E22-3-FF 0 2H|d)-2-&4d ) Zoln E)uto|Ale] S 2 [1.1. 1] &-1-Y)-2-(3-A| =~ (E&
O|ZFF L ZHEA )AL S 2 HEA])olA| Eolulo]| =
ZAH0.53me, 13.98mmo)S 0TColA] Acy0 (0.10me, 1.12mmol)ol] Z7FA713, o] 3o, DCM(5ml) F¢] N-(3-((2-
(4-FR2-3-ZFo29d)-2-Sh0g)olu i )ufo] Aol FR[1.1. 1] M E-1-U ) -2-(3-A 2~ (EF o] ZF Q2 &
ADALOIEZRFA]) oA Eofulo] = (130mg, 0.28mmol) &N 0CoAA A7FA7] vA, E3FES 0ToA 242
Eol WHIAZATH. WS 332G 0TolA EZ3 NalHC0;(10me) 2 EtOAc(10md) 2 FAA 713 A, =& A H

o F45E EtOAcE FEIHAL A Bxem), F3 F715E A5Gn)= AHSAL, T4 NaSO, = A2A]7]
i, ok Fell e sl wHAA HAsh: stEE AlEetala, ols AR ARgshlth. LCMS m/zt = 492.9
[+

NI[3-[4-(4-E22-3-Z2 0 2-¥d)o|u|tT}EZ-1-Y ]-1-v}o)A}e]| 22 [1.1. 1] H Y | -2-[3-A| A~ (EFo| SR =
HEAD AL EZR-FA] oA Eolufol =
AcOH(1.0mb) &9 N-(3-(N-(2-(4-F22-3-ZF 0 2¥|d)-2- 20 8)Zolu 5 )ulo|Ale] E2 [ ]
A)-2-(3-A| =~ (Eo| ZF L2 HEA] )AL S 2 H-EA] ) oM Eolulo] = (130mg, 0.26mmo) <] 8ol &
E(81mg, 1.06mm)=S H7}etar A, EFES 120CoA 8A1ZF ¢ wykA AT, ¥k 550
NaHCO;(10m¢) % EtOAc(10m) 2 B|MAIAY. & E2A7|a UM 458 EtOAcRE FEA (3 X
7155 AF(10m) 2 AFstar UA, B4 NaSOE ARA712, o3 Fo 743k 3ol sFAA S AlF3t
Qar, o]l2 EF-TLC(EtOAc, 33])el 98] AASt M[3-[4-(4-ZF22-3-ZF 9 2-7|d)o|n|t}E-1-Y ]-1-1}9]
Aol 22 [1.1. 11 M ]-2-[ A]| ~-3-(E o] ZF 6 Ru EA)Afo] ZRHEA] Jop| Eoprfol =2 Adalgth,  I-
NMR (400 MHz, CDCly): & 7.62 - 7.43 (m, 3H), 7.41 - 7.33 (m, 1H), 7.21 (d, J = 1.3 Hz, 1H), 6.98 (s,
1H), 4.37 - 4.30 (m, 1H), 3.85 (s, 2H), 3.74 (&34, J = 6.9 Hz, 1H), 2.87 - 2.81 (m, 2H), 2.69 -
2.58 (m, 6H), 2.28 (dtd, J = 3.5, 6.9, 10.1 Hz, 2H). LC-MS m/z: = 474.3.

AN 71 € 72
2-(4-ZF L BHAFA)-N[3-[5-[3-A &~ (Eete] 2R L 2HFA AL 22 HE]-1,3,4-§Altho] o} -2- ]-1-1}
oJAlo] Z2[1.1.1]9 Y JolMEolufol= & 2-(4-ZF Q0 2HZA])-N[3-[5-[3-EAXL-(EFo)ZF L2 EA])
Aol E2H4E]-1,3,4-SAltol o} &-2-Y |-1-Hlol Alo] £ 2 [1.1. 1] &Y | o} A Eolulo] =
AZ DNF(1m) 59 2-(4-ZF 2 ZH| %A ) oA EAH60mg, 0.35mml) &Holl 25Co|x] HATU(161mg, 0.42mmol)=
A7Vslgdth. 158 Fof | 3-(5-(3-A| =-(EFo| ZFQ 2| EX] ) Alo| ZF 2 HE)-1,3,4-2 A tho] o} Z-2-¢ Y ulo] Abo]
Z2[1.1.1]9gk-1-o}71 HC1¥(115mg, 0.35mmol; 8:1 WA 10:12] A]x~- o] E#&ls- H]) 2 DIFAC0.25ml,
1. 4ImmoD) S A7 et vhA, wh$ EFES 25ToA 247 ¢F WAz, 9heES L5 (5m) 2 EtOAc(10
)] Hrbel 93] AL, F& A7 YA 5 Et0AcE FEIU T3 X5m) . &3 F715S 4
Gm)E AFst YA, F4 NapS02 2A713, o3 Fol 134 sholl 5F5A1A S AT, oF +
F-HPLCol o3 AAEY] 2-(4-EFFL2HJAD-MN[3-[5-[A2-3-(Ego| EF L2 EA A FZRE]-
1,3, 4-S A Tfol o} -2-91 |-1-vfol Abo] 22 [1.1. 1] A ekl Jopa Eclulol =2 Agalgich:  H-NMR (400 Mz,
(DCl3): & 7.08 - 6.99 (m, 3H), 6.93 - 6.85 (m, 20), 4.71 (LFA, J=7.6 Hz, 1H), 4.42 (s, 2H), 3.33
(tt, J=7.7, 10.2 Hz, 1H), 2.92 - 2.83 (m, 2H), 2.74 - 2.67 (m, 2H), 2.66 (s, 6H). LC-MS: m/z = 442.2

[M+H]"

2-(4-FF QRIS AN [3-[5-[3-EdA-(Eefo] BF @ o5 A Ao SR E |-1,3, 4-S A rho] o E-2-2 |-1-
upo| Abo] 2 [1.1.1]MEF JobAl Eobmbo] = 'H-NMR (400 MHz, CDCls): & 7.06 - 7.01 (m, 3H), 6.91 - 6.87
(m, 2H), 5.00 (LF4, J=6.8 Hz, 1), 4.75 - 4.68 (m, 1H), 4.42 (s, 2H), 3.77 - 3.66 (m, 1H), 3.38 -
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3.28 (m, 1), 2.91 - 2.74 (m, 4H), 2.65 (s, 5H), 2.67 - 2.64 (m, 1H). LC-MS: m/z = 442.2 [M+H]'.
A 73
N—[1—[5—(5—%$~£i—3—34£]\:1 )-1,3,4-& A} Tho] o} Z-2-21 |-3-H}o] Apo| 22 [1.1. 1] H e |-2-[3-A] 2-(E}o]
ZQ 2 EA )AL S EREA [opA| Ectutol=
tert-B8 N[1-[5-(5-Z2 ¢ 2-3-7 8¢ )-1,3,4-2A}t}o| o} Z-2-21 |-3-H}o| Apo] 22 [1.1. 1] H e+ |7t o] E
tert-HE N-[1-(sto] =l a7}y )-3-ulo]Abo] 2= [1.1.1] 1 Er] |7hul ] o] E (80 .0mg, 0.33mmol), 5-Z5 0 &)

2 -3-7}2- 2 2H(70. 2mg, 0.50mmol) 2 NEt3(0.23mé, 1.66mmol)S EtOAC(2.5me)o] |3WA|7]3L, T3P &M (30040,
0.99mmo) S H7lsglth., dojzxl wke EIES 100CE W) 7rdetgt. e EIES 3 NalCos

S (10ml) Z EtOAc(10md) & 3S|AAZ]aL A, 52 BHYA7]L YA 52 EtOAcE FE3AFTH(3x10ml) &
F R1FE BE NgS0E AXAZIT, o3t F, 49 Sl FHAAG. 24 WS EFES 4 WPLCE o

g3kl AAlskict.

1-[5-(5-FF L 2-3-7 2|9 )-1,3,4-SAlr}o o}F-2-A Jupo| Ao G 2 [1. 1. 1] W &h-3-0}7] TFAY

tert-F8  N[1-[5-(5-Z2 ¢ 2 -3-3]g|tl)-1,3, 4-2 A} t}o] o} Z-2-2 |-3-H}o|Abo| E 2 [1.1. 1] HEFY | Fhujw| o]

(60.0mg, 0.17mmol)E DCM(2.0me)oll &sfA17]ar, 0CE WJzFA]7]ar vhA], TFA(20mg, 0.17mmo)E 3713} th.

- EFES Aoz JF2A7IA, 4AZE T WHMAIZ| I A, @) sholl sEAIATH 2] vk EFES

234 AR&sEA Tt

N—[l—[5—( -Z202-3-979)-1,3,4-SA )0 o} Z-2-A |-3-H}o]ALo]| F 2 [1,1. 1] A &Y |-2-[3-A| 2-(E &} o)
Fo 2HEADAL ZZHEA JOHA Eclute] =

o = |m

il

1-[6-(5-&F22-3-1 g d)-1,3,4-FAlt}o| o} F-2-d Julo] Ao S 2 [1.1. 1] Eek-3-0}7] Ego]ZFF Q ZoAEAL
(60.0mg, 0.17mmdl), 2-[3-A|A=-(Egto]ZF L 2| EA )AL EEH-E A Jo} A EAF(42.8mg, 0.20mmol) = NEt;(70

w0, 0.50 mmol)Z EtOAc(l.0me)ol &3|A]7]aL, T3P &N (63.6mg, 0.20mmol)S H7}8FA . Aozl
100CE WA 71dekdnt. w-s E3ES ¥3} Nal(0; £ (10m¢) 2 EtOAc(10ml) & 3| A Z T},

I YA 55 EtOAcE FEIUTHEX10m) . &3 77158 F5 NgS04= AXRAI7| YA, A3 &, 3¢ 5)
o TFAFAY. 22 ¥k E3ES I HPLCE o] &3le] AASA . LC-MS, m/z = 443.6 [M+H]+,

o 010

s
=
[e)

AA e 74

2-(4-ZEEASA)-FZ2Z-2-AL-W[1-[5-[3-A & (EF| EF LB H T )AL FERE]-1, 3, 4-FAT}o] o}
Z-2-9]-3-vlo]Alo| 2 [1.1. 119 &k | o} Eo}ulo| =

THE(0.5m0) o] 2-(4-F2ZHJ5AD)-N-[1-[5-[3-A| - (Egte] FF 2 25 A]) } 122 57¢]-1,3,4- A t}o]o}
=-2-9] —S—B]—O] Aol &2 [1.1. 114 et oA Eolrlo] = (4. 2mg, 0.01lmmol) 2] oMo Ao NaH(0.2mg,
0.0lmmo) S #A ot wykAl 7| YA, T2z HEH}O]C(I 1mg, 0.01lmmo)ES #7}s}
a uA, WS WHFAI AT, g EFES NHACL 8- (5me) 2 EtOAc(5me) = A 2]3}k3d
. S5 BeA7IaL UM F5E Bt FEoATH(3x0m) . T3 {F715E o MgSo4® A7) UhA
7)o ﬁ _g_ T+

oAt F, Ae ol A ERES A 29 ARELANE Mgkl AAls] %

=
_‘1?__
A
0A

RILY
cE

A Ao 75

3-[3-A| 2~ (Eo] 2R QL ZHEA )AL EZHE |-W[3-[5-[3-A| &2-(Eo] ZF QL2 HEA AL EZHE |-
1,3,4-SAlthol o} -2-4 |-1-Hlo| Ao 2 [1.1. 1] A &Y | T2 Folnjo| =
A2 (EFO)| FF L 2HFA )AL S 2R E7IH &t 8o =
N-W B -N-H ] -3-A] 2~ (Egto] ZF ¢ 2| E A )A}o| F R HELTIE »ofufo] = (2.46g, 10.83mmol) S THF(100me) o]
L3271 YA], -78CE YZA A TH. DIBAL-H(3.08g, 21.6mmd)E #H7}elar vhA], ¥hg EFES 1X7F HoF
WUk AT, WS 8 ES %3} BlEgEAR FUES £9(100m) 2 EtOAc(lOOmI&)Oi Aelstar vaf, o

o H M-S AoA SAIZE BTt WHHAIFTH. F& A7 YA FF5S EtOAcE FESATHIX50m) . §F
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[0783]

[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

[0791]

[0792]

[0793]

[0794]

[0795]

SES46 10-2757890

W H715S TR NgSAR AXAZIT A, o3 F, 1 sl BEAAG. 229 W
sk,
NG (B)-3-[3-A2-(ESo|EFLRASA) M| 2RI TR L-2-0 ;e o] £

Jnr)
oo
ot
e

2 A4 A

NaH(534mg, 13.4mmo)E 0ColA THF(45.0me)oll HEAIFH L. o] Ao, 20me] THF S Egfolod EAX-obA
Ho]E(2. 65m¢, 13. 4mmo)§_ A7Fskith, gre galo] AAE u7tx] B EIEL WHIA|H I 1=

ZR o 2H|EADALo|F R ETL B g Elo] =(1.87g, 11.1mmo) S 20m¢e] THFOlA FH7lstdct. wrs 2488 A
o8 WHAIAIL, TLC(ZO% EtOAc/hex, KMnO)+ ELdEAC] &S Yehim, A28, @ 549 =35 v
Ak, wg E3ES NHCl 89(25m) 2 EtOAc(25m) 2 A Eletdtt. & EeA7]L A £35S Et0Ac(3
x25m) 2 FE3Th. Fe {715S T4 MgS04RE AZA7|a, o3k & 7 skl wFAZ T 229 vhg
EFES Hegbd 2y A2vEag 9 (0-->15% EtOAc/hex) & AHE-ste]l AAlste] E43l= AAdES #1339
=

dd 3-[3-A 2~ (EFO|EFLEZWEA A EERE | ZZ2 T o 0] E

ol (£)-3-[3-Al =~ (EFo|ZF QL ZHEA)AO|ZR2HE | L2 Z-9-of 0| 0] E(63.0mg, 0.26mml)E EtOH(2.6
m)oll A7 A, eaA ZEE(6.3mg, 10522 A7, H, 71AS &% =3ES T8 AT B
oF WEFHAI AT, TLC(20% EtOAc/hex, KMnO)E &% 2 2L A2 AAE 23S YeRA] &g, vs =
FES AFolE =g T3 oJFAr|7ar At st
3-[3-A|2-(EFo] EFQLEZHEA A EZRE | =284t

g 3-[3-A| 2 (EFo|ZF o2 EA Ao E 2 HE | L2 3l -of 0| E(57.0mg, 0.24mmol)E MeOH(1.0me)oll &3fA
3L WA, IM NaOH(1.0me, 0.24mmo)E F7Febar vhA, whg EES R 5Co| A WEA AT, TFELS [C]
Ll(IM, 10ml) Z EtOAc(10md)E APt =& A 7] hx EtOAcE FZ3vh(3x10ml). &
S ©° 3

1 55e %
A5 B N0 RNV UA, ofsk ¥, 0%k sl FRAAG. 2 W ERES A7 AL

el

—
>
=
o -

3-[3-A 2~ (Eo| EF L 2H SN )ALl ZER YW [3-[5-[3- A 2~(Eto] EF L 2H EA Ao F2HE]-
1,3,4-SAlt}olo}&-2-d |-1-Hlo| Ao 22 [1.1. 1] A& | T2 Folulo| =

EtOAc(1.0ml) F<2] 1-[5-[3-A&-(Ego]EF 2| SAAE 2/ Y ]-1,3,4-SA T} o] o}&-2-¢ [yl o] Alo

HU

=
=

[1.1.1]3e-3-0171(45.0mg, 0.16mmdl; 8:1 WA 10:19] Al&- d] Ed:A- H])Q fMo] N N-t}o|ojo] iz a
o ol (80ul, 0.47mmdl) TFS-o]l T3P £ (74.2mg, o.zsmmol)& H7lslodch, dojx wre EIES 0B Zof
REALT| 3L YA Al 2-3-[3-(EF o] EF L 2 W EAD AL S 2 /-9 | X 2 9449, 5mg, 0.23mmol) S 7FskSich. W
5 EES A4 4AZF B wRkAIF Y. Bbg E3HE NH1C1 £(10m¢) Z EtOAc(10ml) = 3|2 A ZA T},
T AL A oS Et0Ac(3X25m) 2 FESIITH. IR f715 s MgSO, 2 AEATIAL YA, ot &
7ot Bholl EZAZT. 2Ae W EIES AA HPLCE AASHATE. LCNS, m/z = 443.58 [M+H] .

AN 76

5-F 22 -N[3-[5-[3-A| =-(EFo| ZFLE2WEA )AL SR RHE]-1,3,4-SA T o] o} &-2-d |-1-ulo]Alo] E 2 [1.
1.1]95d 1-2,3-t}o] o] = 2l 2 F #-2-F} F 2olvlo] =

5-222-2,3-tolsto| E2 M E-2-7HEA A

DMF(10me) 9] 2,3-tholslo]| =Ml ZEe-2-7HE 2 41(1.0g, 6.09mmdl)<] f;;goﬂ 25Col A NCS(976mg, 7.31m
m)E 71, EFES 60CE 3AIZF &t 7Fg35ksitt. vkg E352 IN HC19 ﬂﬂoﬂ 93] pH = 5 WA 6
o2 zAsta, EtOAc(10ml)E H7Feltt. &8 A7) YA S EtOAcE FZ89tH(3x5m). 3t
F714e AFGn)E AFH3 I A, B NaSO,2 AZRAIZIaL WA, o3 Fof] 7t dlol] FFAA 5-F22-

2,3-tholso] = 2l £ F B-2-7HR A2 A FHS T,

522 2N[3-[5-[3-A| 2-(E2H| T2 2w ZA )AL ZRHE|-1,3, 4-SA o] o} -2- ]-1-B}o] AFo] SR [1.
1,117 8He] -2, 3-T}o] 540] £ 2 2 F h-2-7H 2 ofuto] =
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[0796]

[0797]

[0798]

[0799]

[0800]

[0801]

[0802]

[0803]

[0804]

[0805]

[0806]

[0807]

SES46 10-2757890

DMF(5.0me)  5¢]  1-[5-[3-Al=—-(Egto]| EF 2| 5A] ) Ato] S 2 /Y ]-1,3,4-SAltho| o} &-2-¢ Julo] Alo] S 2
[1.1.1]%0€k-3-0}71 HC194 (120mg, 0.368mmol; 8:1 WA 10:12] Alz=- o] Edfa- H]) 2 5-F22-2 3-t}o]3}
ol 2l 2 HFA-2-715 4 2H(80mg, 0.405mmo) el EgEo| 25ColA  HATU(154mg, 0.405mmol) 2 DIEA(95mg,
0.736mmo) S H7}etaL, EFES 25TolA  2417F S wHkAH Y. 9 EFES E(20m) 2 EtOAc(20ml) 2
S AAZIAL VA, S BEAHT. A4S BtOAcE FEa(3x56ml), ek 714 A5 (2x5ml)E A
AL WA, - NapSOE A7) 3L, o3 Fo 7HeE &fell AT, FAME E3F-HPLC(TFA) ol o3l “g A3}

|

o] A BFES ATeATt. LC-MS m/z: = 470.1 [M + H]'.

'H-NMR (400 MHz, CDCl3) & 7.17 (s, 1 H), 7.13 (br d, J = 8.41 Hz, 1 H), 7.06 (br s, 1 H), 6.79 (br d,

J=18.41Hz, 1 H), 5.12 (br dd, J = 10.67, 6.78 Hz, 1 H), 4.70 (&%, J=7.50 Hz, 1 H), 3.52 - 3.63
(m, 1H), 3.26 - 3.47 (m, 2 H), 2.81 - 2.90 (m, 2 H), 2.65 - 2.74 (m, 2 H), 2.61 (s, 6 H).

AAd 77
FI[3-[1-(4-F22-3-FF Q. 2-7d) Ed}o|o}E-4-U |-1-vlo]ALo] 22 [1.1. 1] &Y | -2-[3-A| 2-(EF O] FF L
ZH|EADAL) SR FEA] [opA| Eofuto] =
Tert-78 (3-(1#1,2,3-E&o]o}E-4-A)uto|Alo] F 2 [1.1. 1]H&-1-) Flute o] E
DMF(10m¢) 2 MeOH(Zme) F9] tert-FE (3-oldldulolalo]Z=2[1.1.1]3ek-1-)7IulH| o] E(1.0g, 4.82mmdl),
Cul(45mg, 0.241mmol) 2 TMSN;(833mg, 7.24mmo) 2] EFE-S 100TelA 15417k OOJ WHIAI T, RS SR ES
H0(100me) B EtOAc(100m) = SMAIZT. & weA71al WA 585 EtOAcE FE8Hth(3>x30ml) . &3t
F715S A(60m) 2 A H sk A, B4 NS0, 2 A7), o3 $of] 71 slell sFAA LS AlFs)
Ga, o2 AuybA ZY ZEulEIHI(PEMIBE = 1:0 o 0:1)5 A&t AAlst tert-FE (3-(1H-
1,2,3-E}o]o}Z-4-< )ufo] Afo] 22 [1.1.1]Me-1-) 7hihv o] ES ALttt H-NR (400 Miz, CDCl): 6
7.51 (s, 1), 5.15 (br s, 1H), 2.38 (s, 6H), 1.47 (s, 9H).

tert-Hg (3-(1-(4-E2=2-3-ZF 0 2¥|d)-1H-1,2,3-E&o]o}Z-4-Q)u}o| Ao FZ[1.1. 1] FEr-1-L ) F}u}H o]
=

THE(10m¢) =9  tert-HE  (3-(1H-1,2,3-Egto|o}ZF-4-)ufo]Ato] F2[1.1. 1] E-1-Y ) 7HulH o] E(0. 5g,
2.0mml), (U-Z2Z-3-ZF2Z2-Hd)5AH696mg, 4.0mmol), Cu(OAc); (72mg, 0.39mmol) 2 32 (316mg,

4.0mmol) EFES 60TCoAA 0, &Foll 15417 &k WHAIF G, Hb-g EF-ES 1,0(60ml) 2 EtOAc(60ml) = 3] A
AFT. TS Y171 A 5 EtOAcE FE3ATH3X20me) . &3 S @5 (0m) = AFHsEL
A, B NaS0,E ARAZT A, olak Fol 1<t Sol EAA AN AR, oF A 2 2
ZrlEI I (PE:MTBE = 1:0 ] 0:1D)E o] &3t AHASA rert-FHE (3-(2-4-F22-3-FF229d)-21-
1,2,3-Egto|o}Z-4-)utolAle] 22 [1.1. 1] HME-1-d) 7hutH o] E @ fert-FHE (3-(1-(4-FR2-3-ZFQ 27
d)-11-1,2,3-Eglolo}ZEZ-4-d)ulo|Ato] S 2 [1.1. 1] E-1-L) JPH o] EE A&, LOMS m/z: = 379.1,

381.1 [M+H] .

S

£
N
ofj
[o
o

3-(1-(4-222-3-FF 2. 2¥d)-10-1,2,3-Eg}ol o} F-4-d ) ulo| Ao 2 [1. 1. 1] A g-1-o} 7l

Cl/EtOAc(20ml) &9 tert-FY (3-(1-(4-F22-3-Z292Hd)-11-1,2,3-Ed}o]o}Z-4-U)ulo|Alo] =2
[1.1. 1]‘*1E—1—°‘)7PHM1°1E(200mg, 0.527mmol) &} Z3ES 20TeAA 1A7F 5 wRkA Y. £35S 749 o)
o] =EAA 3-(1-(4-F22-3-ZTF 0 27 d)-1H-1, 2, 3-Eg}o]o}F-4-) nlo]Alo]Z=2 [1.1.1] FEk-1-0}71,
HC19S Agatda, o2 A4 AFgarArh. LOS m/z: = 279.1, 281.1 [M+H] .

FI3-[1-(4-E22-3-EF 2 2-¥d)EdololE-4-d]-1-Hlo]Alo] E2[1.1. 1] &Y | -2-[3-A| 2~ (ETo| EF L
ZHBA] A FZF-F A oA Eofrfol =

DMF(3ml) ZF9] 2-[3-Al2=-(Ego]EF L2 W EAAZZ/HEA] [OFHEAH(119mg, 0.558mmol) 2] -§-<fol  HATU
(212mg, 0.558mmol) % DIEA(196mg, 1.52mmo)E FH7FsFth. TFES 20TolA 30+ &<k wHkAF ok, o] &3t
2o 3-(1-(4-FR2-3-Z5 0 2J)-11-1,2,3-Eg}o]o}=-4-2 o] Ao] 2 [1.1. 1] Ek-1-0}7 . HCI1<AE (160
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[0808]

[0809]

[0810]

[0811]

[0812]

[0813]

[0814]

[0815]

[0816]

[0817]

[0818]

[0819]

E=0d 10-2757890

o

ot

mg, 0.507mo)& A7FSII A, EFEE 20Tl 1547 B AHAATH g EFES KOGM) 2
BORCON)E SANAT. F& HAN7IR, $IE BOKE STAKDE 100, FE 7138 F(1000)
2 AHFL A, BE NaS0E AE:AZIT, ojzt Fol et Bhel wEHAA AAE AT which BA-
HPLC(NILHCO;) ol ofslf AAste] W-[3-[1-(4-SF R 2-3-5F2-9d) EdtolotE-4-d |-1-wlo|Ato] SR [1.1. 1]
B |-2-[ A 2-3-(Ebo| R0 2| S A Alo] ZRFEA JobA Eotrbol =8 AT, HNR (400 Mz,
CDCly): & 7.75 (s, 1H), 7.63 (dd, J = 2.3, 9.3 Hz, 1H), 7.60 - 7.53 (m, 1H), 7.53 - 7.44 (m, 1H),
6.92 (s, 1H), 4.34 (&5, J=7.2 Hz, 1H), 3.84 (s, 2H), 3.73 (&%, J=6.9 Hz, 1H), 2.91 - 2.76

+

(m, 2H), 2.56 (s, 6H), 2.35 - 2.21 (m, 2H). LC-MS m/z: = 475.3 [M+H] .

AAle 78
W[3-[2-(4-822-3-22 9 2-3d) Edo|o}E-4-U ]-1-ulol Ao] 22 [1.1. 1] AR Y ]-2-[3-A 2~ (Eo| R
ZH|EA) AL ZZFEA] JopAl Eotrtol =
3-(2-(4-222-3-ZF 2 29 d)-20-1,2,3-Ed}o]o}E—4-Q )ulo|Alo] = [1.1. 1] H-1-o}7] HCIE
HC1/EtOAc(4 M, 20me) T9) tert-HE (3-(2-(4-F2E-3-ZF22¥|d)-21-1,2,3-Eg}o]o}F—4- 0‘)1#0

Z[1.1.1]139e-1-¢) 7Futd o] E(350mg, 0.923mmo) 2] E3HES 20CoAA 1A1ZF &QF wRkAIFH Y. &3]
stoll BHAA A ATHAT 0B A7 ALgHAT

>
>
o
A

mb
N
N,

W3-[2-(4-222-3-E$ 9 2-39) Edto]o}E-4-U -1-vto|ALo] 22 [1.1.11 0B Y |-2-[3-N] 2-(Ec}o| B2
25 A At 2R FA [P Eojutol =

DMF(5me)  F9  2-[3-Al=-(EF | EFLZ2WEAAL| ZF 2 HEA [ EAH(T4ng,  0.35mmo) 2] &
HATU(132mg, 0.35mmol) 2 DIEA(123mg, 0.95mmo)E H7letgith. E£FEL 20ColAl 0.5A17F 59 wHkAZ ),
o] £ &l 3-(2-(4-ZFEE-3-ZF o2 d)-2l-1, 2, 3-Ef}tolo}EF-4-2) nlo]Alo]F = [1.1.1] HAek-1-o}
HC13(100mg, 0.317mmo)S 7kt UA, EFES 20TolA 15A13F F9F kA, Wkg &9

H0(30me) 2 EtOAc(30mé) = S|AAIF Y. & FEAIZIL YA +5& EtOAcE FE3th(3x10me) . 3
715 S54(0m) 2 AFsIa YA, B NapS0, 2 AFRAI7]aL, o3} Fofl 74t skl 55A17 FALE AT
[e]

—

=
i

2vh)

3, o2 BHAWPLOFAGN lal AAlste] K[3-[2-(1-FRR-3-EF e 29 d)Eto|olE-4-2 ]-1-Hfo|Ao] Z
2-[ Al 22-3-A] 2-(E 2o BT 0 Z 5 A )ALo| F R EA] Jobi| Eofrtol =& Al FHAT. H-NR
§ 7.88 (dd, J = 2.4, 9.9 Hz, 1H), 7.85 - 7.78 (m, 1H), 7.62 (s, 1H), 7.48 (t, J =

21111498 ]-
(400 MHz, CDCl;):
8.2 Hz, 1H), 6.91 (s, 1H), 4.34 (=, J=7.2 Hz, 1H), 3.84 (s, 2H), 3.74 (&FXH, J=6.9 Hz, 1H),

\./I_J

2.89 - 2.79 (m, 2H), 2.53 (s, 6H), 2.36 - 2.25 (m, 2H). LC-MS m/z: = 475.3 [M+H]+,

AAld 79

2-(4-222-3-Z2 9 2-3| %A )N[3-[2-[3-A A-(EFo| E2 0 2| EA])Alo] Z = HE | Edlo]o}Z-4-2 ]-1-1}
olAtel 22 [1.1. 1M A JopH| Eotuto =

2-(4-F2E2-3-FF L2V 5ANN-[1-(3to| ES A v )-3-1}o| Afo] 22 [1. 1. 1] A E D Jop A Eofrto| =
THR(20me) o] e 3-[[2-(4-ZE2-3-ZF 9 -] )opA| & Jobu] = Jupo] Aol 22 [1.1. 1] A E-1-7} 24 7]
o|E(4.0g, 12.2mmd) 2] &fell 0ColA LiBH(2.66g, 122mmo)E 3 FHo2 Hr7bstal Ua], W EFES 20T
2 7REAIZIAL 16A1RE FeE AT, WEES ASel B uAl, DS ATFETh. T8 REATIL UA
TES DIM(3X100m) .2 FE3ATH. &3 F715S AFBx50m) 2 AASL YA, F5 NaS0, 2 AZA]7]
1 01711 Fo| 7He} slo] EE:AA FAZ AFEI, o= AalsbA 7 F=vbE 1e)u (PE:EtOAc = 10:1 U)X
LDl o8] AAIske] 2-(4-F 22 -3-EF Q254N 1-(5ho] EZ AW &) -3-rhol Abo] Z 2 [1.1. 1] Al o}

o
>

NEotulel=2 Agatgdth. LC-NS m/z: = 300.1, 302.1 [M+H] .
2-(4-F2E3-BF 925 A)N-(1-FL-3-vlo] Ao Z 21,1, 1] A ) o A Eopeo] =

DCM(50me) 59] 2-(4-FR2-3-Z2F Q2 Z-7 354 )-N-[1-(3lo]| =F A w& )-3-n}lo]Alo] = [1.1. 1] & Jo} A Eo}
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[0820]

[0821]

[0822]

[0823]

[0824]

[0825]

[0826]

[0827]

[0828]

[0829]

SEE3d 10-2757890
wlo]=(2.0g, 6.67mmol) &} ©l~-mFE (2.27ml, 7.34mmol) o] ESHES 20ColA  16A1%F HoF wHkA AT, vk
e 3 7 NallCo;(50me) 3 DAMO-2 BAA R, & 2eA7]a WA 255 DAN(3X50m) 0.2 =&
Ak, ek F7] FEES FF5A00m0)E AASFI VA, T Na,S0,2 dxA7]51, of 3 Fof 7St stell 55

3-

AA 2-(4-FEE-3-2F L2935 A)-N-(1-FL-3-nfe] Ao SR [1.1. 1] e ) opA| Eofrfo] =5 &8kl

o

e

2-(4-222-3-ZF2-95A)N-(1- D L-3-Hlo| Abo] Z 2 [1.1. 1]H &Y ) oA Eotuto| =

MeOH(20m)  F¢ 2-(4-FERE-3-ZF 2 Z-H5A])-N-(1-Fd-3-vlo]Alo] FZ[1.1. 1] EY ) opA| Eo}ufo] =
(1.70g, 5.71mmol)&] £Ho| I1-thololz-1-Tlo|H|EA|ZATH-Z 2 3-2-2(1.54g, 7.99mml) = K,C04(2.37g,
17.13md) & H7Feta UA, EFES

NaHC0;(50m¢) 2 EtOAc(30me)Z2 B|AAZT. & EEAZIaL YA $FE& EtOACE FE3tH(3X30ml).
71%5S ABm) = AL WA, T NaSO,= AZAI7]1aL, o3 $o] 79} 8tell $FAIA 2-(4-S 2=~
Fo 25 A -N-(1-o| & D-3-nfolAlo] F & [1.1.1] & )opA Eoluto]| =2 A5} T).

20CNA  1643F BF WA W EFES T A4
B
H

fotr

w
=
ol

m{m

N-(3-(28-1,2,3-Eg}o]o}&-4-A)Hlol Ate] F2[1.1. 1] &-1-Y)-2-(4-F 2 2-3-FF QL Z 7] 5 A] ) o} A Eofuto] =
t-BuOH(3me) S+ HO0(6mE) F9] 2-(4-FRZ-3-ZF Q 2324 )-N-(3-o Bl upo] o] Z 2 [1.1.1] A gk-1-% )o}A]
Eojulo] =(700mg, 2.38mmol), TMSN;(824mg, 7.15mmol), O}~ EZHAR}EF(9.44mg, 0.05mml), CuSO,(7.61mg,
0.05mmol) % PhCOOH(58mg, 0.48mmo) o] EFHES LodelA 80T 6413 Feb wukAlZlh, W E3ded
HO0(10me) 3 EtOAc(10ml) = S| AAZTH. S5 A7 WA 53 EtOAc® FEAtHEX10m) . F3+ #
715S Z3}F NalCOs(5me), A<-(10me) = Al sk A, F4 NaS0,= A 71aL, o3 Fof 349 8

A N-(3-(21-1,2,3-Eg}o]o}E-4-A)ulolAto] 2 [1.1. 1] A e-1-U)-2-(4-F R 2-3-ZF QL Z ¥ 5] ) o} A Eo}m}
o|=2 AU, LCUS m/z: = 337.3, 339.3 D]

f
o
2
off
A
>

2-(4-EE2E-F-EFLEHAZA)-N-(3-(2-(3-&2A 0| 22 HE)-21-1,2,3-EFo| o} Z-4-d )ufo] Ao E2[1.1.1]
HEt-1-4) ofA| Eolulo] =

DMF(5me) ¢  N-(3-(2H-1,2,3-Eg}olo}ZE-4-Ad)ulojAlo] E&2[1.1.1]HE-1-Y)-2-(4-F22-3-ZF 2=
A]) oA Eofrto] = (600g, 1.78mmol)e] &Holl 0CA  CsyC0; (581mg, 1.78mmol) % 3-H 2K Alo]E & FEFL (400

mg, 2.67mmo)S F7}ela WA, EIES 0TAlA 2A17F FoF wHAAT. WHSES AS3E(20m)ol B3 A,
EtOAcE FZE3ta(3x20ml), 33 F714S dFom) 2 AHstz A, F4 NaSO,E AZRA713, 749k 3}o
EEANA 2-(4-FERE-3-FFLZHJAD-N-(3-(2- (3~ LA F2HE)-2l-1,2,3-Eglo|o}&-4-A ) ulo| Alo] &

Z[1.1.1]:e-1-2) o} Eofulo| =2 A EakITh. LC-MS m/z: = 405.1, 407.1 [M+H]'.

2-(4-E22-3-FF L2 5A] )-N-(3-(2-(3-A| 2-3o| EE A Ao 22 /E )-20-1, 2, 3-E & o] o} & -4~ ) H} o] A} 0]
Z2[1.1.1196-1-% ) o} A Eo}mto] =

MeOH(5me) F°] 2-(4-FRZ-3-ZF Q&5 :5A])-N-(3-(2-(3-F At 2R FE)-2H-1,2,3-E gl o}Z-4-<d ) ufe]
Aol ZF2[1.1.1]9gk-1-) o} A Eofrto] = (500mg, 1.24mmol) &Nol] -207C o)Al NaBH,(42mg, 1.1lmmo)Z FH7}8}ar
o WHIA AT, WHE EILES NH,CL(5m) Z EtOAc(10me) = I A X H T},
S EYATI UM F5E EtOAcE FESATHEX56m) . 3 47152 950Gm) 2 AFsta A,
NaxSO, 2 AZRA71aL Al 7% stoll FF5A1A FAME A F8F3aL, ol& 3 -TLC(100% EtOAc)ell 23 Xéﬂ]o}@
2-(4-ER2-3-ZEF L2 FHA])-N-(3-(2-(3-A| -5l EEA| Alo] S 2 /-E )-2H-1,2,3-E g} o] o} Z-4-Y ) ufo] Al o]
F2[1.1.1]96-1-d) ol Eolnlo]| =5 A 3513},

WA, EdES -20TelA 1A% Ft

=l

0-(3-A&-(4-(3-(2-(4-F 2 2-3-ZF 2 2= A] ol Eotu| E ) Hlo| Ato| E2[1.1. 1] 9 €k-1-9)-20-1,2,3-E g}
olo}E-2-A)Alo| EFZ2RHE) SFHE JlEC}olE] QYo E

A& IMFC2m) T9 2-(4-F2R2-3-FF L2 =A])-N~(3-(2-(A] £2-3-3}o] =FA F2HE)-20-1,2,3-E&
o|o}Z-4-)ufolAlo] F 2 [1.1.1]AME-1- ) o} 4| Eo}u}o] = (180mg, 0.44mmol) & CollAl DBU(81mg, 0.53m
ml) S A7 sk TE. 308 Zo (S,(135mg, 1.77mmod)E 0Col| H7belar, w-g ZIELS 0TAA e 308 =9

WA F T, o] AJAd, Mel(314mg, 2.21mmo) S 0CAA HA7Fsla, WFSES 20Co| A 15A17F 59 WA Z T},
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[0830]

[0831]

[0832]

[0833]

[0834]

[0835]

[0836]

[0837]

[0838]

[0839]

==0d 10-2757890

omn

uhe BRSO 73} NICL(5ml) Aol S b, SAAS EtOAcE 3228k H(3x5ml). a8k G7]4HS o12=(10
)2 A A, - NaSO, 2 AZRA7]1ar, o3 Fof 7t sl HE2AA AAES AlTetdar, o2 3-
TLC(PE:EtOAe = 2: 1)l ©l3] gAlste] BHabs AHES AT SATh. LOMS n/z: = 497.1, 499.1 D] .
2-(4-222-3-FF QL 2-HZA)W[3-[2-[3- A 2=-(EF| EF L ZH F A AL S22 R Y | Edfo| o} &-4- ]-1-1}
olate] ER[1.1.1]9 &g oA Eclmfol =
DCM(1me) €] 1,3-tho]B 2w -5 5-tlo]lwe-o]n|t}Za] -2 4-t}o]-2(86mg, 0.30mml) &d] -78ColA Iael
~HF(0.52m¢, 4.02mml, 70%)E Z7FetSith. 302 Foll 0-(3-Al2=-(4-(3-(2-(4-S ==~ 3—;?3 A=A ) oA E
ofulZ)utolAtol E 2 [1.1.1]HE-1-2)-2H-1,2,3-Eglo]o}Z-2-A)xjo] E2 HE) S-HWE F}Hw-tlolE] Qo
(50mg, 0.1mmo)& DOM(Lnt) o) GelezA Hrska, the Polxl W& TFHEL 0TAAN 1A St WA
of. WS 3RS Ao B (4pl) Ao H3 A, DOM(3X4ml) 2 == h. e 7148 A4 U4ml) 2 A =5}
IUA, R NapSOE AZEAIZ|AL, o3k S et st wHFAIA AAE AFEaL, ol w3 -HPLC(TFA) ]
o) AAlstel A FTES AU, H-NR (400 MHz, CDCLy): & 7.4 (s, 1H), 7.35 (t, J = 8.6 Hz,

1), 6.91 (s, 1H), 6.79 (dd, J = 2.9, 10.3 Hz, 1H), 6.71 (br d, J = 9.0 Hz, 1H), 4.74 (&5, J=28.2
Hz, 1), 4.58 (F4, J=7.3 Hz, 1), 4.43 (s, 2H), 3.06 - 2.98 (m, 4H), 2.52 - 2.48 (m, 1H), 2.50

(s, 5). LC-MS m/z: = 475.2 [M+] .
AAd 80, 81 & 82
2-(4-FRE-3-FFLE-HAFA)N[3-[5-[2-EAX-(EF| EF L2 FA )AL S 222 E 1,3, 4-5Al0}
olo}E-2-d ]-1-Hlo|Alo| S 2 [1.1.1] A e [ o}H Eofrto| =
AE 2-EW=-((EFO|ZFL2HFZAHD)Alo| SR Z 2RI o) E
EtOAC(80me) <] AgOTf(11.23g, 43.70mml) &fo] 25ToA 1-(ZZ2ZWHE)-4-FFL=Z-1,4-t}o]o}x o}

HlojAlo| F 2 [2.2.2] =6 ol HEGZSF O Z R o] E(7.74g, 21.85mmol), KF(3.39g, 58.27mmol) = o€ 2-(3}
O|EFAHE)A )| EF R ZEATELA YO E(2.1g, 14.57mm)E  H7FsIlE. =3 & ] -ZFowygd

(4.24g, 43.70mmol) 2 EtolvE(Ego|ZF 28 ) A eH(6.21g, 43.70mmol)S 25CoA H7star yA], Lo
A EFES 25ToA 12417 B¢k ARG, Ws EFES o3 Fof| 79t dholl sFAIAY. FALE ATt
Az ARetE2# 8 (PE:EtOAc = 100:1 W] 5:1)o] o3 AAlste] oe 2-(Egto] ZFQ 2 EA| v g )A}o]

SEEZRFIEA YOI E(1:39 Al=- o Ed- v])E A F3GIT).

2-ERA-((EFO|EFLE2HEA)HE A S22 2 R4

THF(10me) 2 HO(10me) T2 e 2-EdHx-(Ego|ZF L2 EAYE )Alo] S 2 X 29715 2 2 o] E(0.86g,
4.05mmol) Mol 0CelA LiOH.H,0(510mg, 12.16mmo)E FH7lsta VA, EFES Aoz 7FA7|a 247F
ToF wHkAIFH Y, WS EEES 74 Sl wFAIF, FAFE H0Q20m)Z 34 A7]a U, MIBEZ FZ3H%
TH(3x10me). 2N HCle] H7toll &l 0ColA 84S pH= 1 WA 28 ZA3a vhA, DCM:MeOH(6X10me, v:v
= 100D FEFIAATG. FI F715S T NaS0,= AZRA7IA WA, Q3 Foll 3 shol]l $FAA Edlz-2-
(Egfo] ZZ 0 2| EAWE )AL FZEIZZAIFEAA(1:59] Al2- o Edx- v)S AFsd. 2o AL
S 27 "A glo] the GAE 918 AM&arAth. H-MMR (400 MHz, CDCly): & 3.99 (dd, J = 10.80, 6.17
Hz, 1 H), 3.81 (dd, J = 10.80, 7.28 Hz, 1 H), 1.83 - 1.96 (m, 1 H), 1.68 (dt, J = 8.54, 4.44 Hz, 1 H),
1.34 - 1.42 (m, 1 H), 0.98 - 1.08 (m, 1 H).

2-(4-F22-3-EF QL2 FA])-N-(3-(2-2-EWH2-((EF )| EFLZHEA ) HE Ao SR Z 297l R Y ) dlo| =
AR Y )ulolAto]E2[1.1.1]HE-1-¢ ) o} A Eolufol =

DMF(2me) F9 2-EWX-(EFo|EFLZHEAHE)A S22 RTHIA4H0.2g, 1.09mml), 2-(4-SF2=2-
F-EF L 2-HZA)-N-[1-(lo] =} 7t d)-3-no]Alo] F 2 [1.1. 1] A g [ol M Eolrlo] =(324mg,  0.99mmol),
2 TEA(400mg, 3.95mmol)$] &-oHol @i oA T3P(2.51g, 3.95mmdl, EtOAc &9 50%)E H7}slgich. E£F3&S
80°ColA 12417 B¢t WAl AT, whE TFES 0TAA F3} NalC0;(5me), F7F2 ¢l H0(5m) Z Et0Ac(10
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[0840]

[0841]

[0842]

[0843]

[0844]

[0845]

[0846]

[0847]

[0848]

SES46 10-2757890

m) = AAAT. =& EYAIIL YA $5E EtOAcE FEATHEX5m). &3 F715S I GX3m) 2
AFstal UA, F4 713, o3 Fol 79} shol] FFAHY. IS At 2 g2viEa
gsjo] o8] AAste], EA e S ATEAT. LCNS m/z: = 494.2 [
2-(4-EE2E-F-EFLE-HZA)MNI[3-[5-[2-EWF 2 (EF) ZFLZHFAHE )AL E2 X 29 |-1,3,4-FAl}
o]o}Z-2- |-1-Hlo]Alo] EF 2 [1.1. 1] &Y | ol A Eo}ufo] =

1,4-tfo] &2k (5m) Fo 2-(4-F2E2-3-ZFQZ-FH5AD)-N-[1-[[[2-EW2-(Eo|ZF L 2| EA W E)ALo] &
EI2RIR Y Jolu = |7l E Y ]-3-vfo]Alo] E 2 [1.1. 1] &Y o} A Eo}lu}o] = (300mg, 0.61mmol) gollo]
POC15(466mg, 3.04mmol)S H7Fstm YA, EIES 100CAA  1A1ZF B WHkAIHTH, 72 E3ES 0T oA
ASE(10m) ol F3 pA], Z3F NaHCO;(10me) o] E7toll ol pH = 8 WX 92 ZAsith. EtOAc(10m)E H7}
st YA, S8 BEA7IL, 58 EtOAcE FEIIFTEX10m) . 3t f715S A5G = MHS I A,
T4 NapSO, 2 AEA7]a, o3 Fof 74t sl HFA AT, FAE B3 -HPLC(Yi=-rlo] A2 A 2uk4 C18 100
mn < 30mm, 5 m; ©]FA: % 0.1% TFA, B: MeCN, j: A =9] B%: 10%o] AA 45% WA 65%)o] <30
G A5} 2-(4-ZRZ2-3-ZFLZ-HHA)-N-[3-[5-[2-ENA-(Eo| ZFQ 2| EAYE ) Alo| F 222 I |-
1,3,4-SAbchol o} -2-91 |-1-vfo] Abo] 22 [1.1. 1] A ekl Jopa Eofuto] = (2hA1m ) (80) S AZagth.  H-NR
(400 MHz, MeOD): & 7.38 (t, J = 8.72 Hz, 1 H), 6.94 (dd, J = 10.98, 2.82 Hz, 1 H), 6.83 (ddd, J =

8.91, 2.82, 1.19 Hz, 1 H), 4.50 (s, 2 H), 4.14 (dd, J = 10.92, 6.53 Hz, 1 H), 4.00 (dd, J = 10.92,
7.53 Hz, 1 H), 2.57 (s, 6 H), 2.24 - 2.32 (m, 1 H), 1.92 (dg, J = 13.46, 6.68 Hz, 1 H), 1.42 (dt, J =

=
m a4y

8.94, 5.25 Hz, 1 H), 1.28 (dt, J=8.91, 5.71 Hz, 1 H). LC-MS m/z: = 476.1 [M+H]+, 478.1 [M+H]ﬂ

AAQES Frol& SEC(FFo]ZA OD-H 250mn><30mm, 5um, 40°C; o] 54 A: CO,, B: EtOH <] 0.1% NH,OH, 7):
A =9 B%h: 30%-30%, f-%: 65 g/, & 100 bar)ol 9& EHAA 7S AlFeth:

Al &7 o) AARZA ALaoldAA 1(SFClA 3= 1)(81). H-NMR (400 MHz, MeOD): & 8.91 (s, 1 H),
7.38 (t, J=8.72Hz, 1 H), 6.94 (dd, J = 10.92, 2.76 Hz, 1 H), 6.83 (ddd, J = 8.91, 2.82, 1.19 Hz, 1

H), 4.50 (s, 2 H), 4.14 (dd, J = 10.92, 6.53 Hz, 1 H), 4.00 (dd, J = 10.92, 7.53 Hz, 1 H), 2.57 (s, 6
H), 2.24 - 2.34 (m, 1 H), 1.92 (dg, J = 13.19, 6.69 Hz, 1 H), 1.42 (dt, J = 8.91, 5.27 Hz, 1 H), 1.28

(dt, J=28.94, 5.69 Hz, 1 H). LC-MS m/z: = 476.1 [M+H]+. SFC: ee=100%.

A2 & o|AAAEAN ALAo|dAA 2(SFCol A ﬂﬂ2ﬂ&%1%WRCMOWM MeOD): & 7.38 (t, J =
8.72 Hz, 1 H), 6.94 (dd, J = 10.92, 2.89 Hz, 1 H), 6.83 (ddd, J = 8.97, 2.82, 1.25 Hz, 1 H), 4.50 (s,
2 M, 4.14 (dd, J = 10.92, 6.53 Hz, 1 H), 4.00 (dd, J = 10.92, 7.53 Hz, 1 H), 2.57 (s, 6 H), 2.24 -
2.33 (m, 1 H), 1.86 - 2.01 (m, 1 H), 1.42 (dt, J =8.91, 5.27 Hz, 1 H), 1.28 (dt, J = 8.94, 5.69 Hz, 1

H). LC-MS m/z: = 476.1 [M+H] . SFC: ee=100%.
A Ao 83

2-1(6,6-Tho] BF-0 2 -3-5k0] ALo] Z 2 [3.1.01 41D ) S A | H-[3- [5-[3-A] 2-(E ko BT L2 W EA )AL o| F2H
Y1-1,3,4-SAkeo] b E-2- |-1-wpol Lo Z 2 [1.1. 1184 |opA Eofeto =

Tert-H4 2-[(6,6-tho| 2F 2. 2-3-1}0)ALo] E2[3.1.0] A4t ) S A [olAEH o] E
EZA0m) I H000.1m) 3¢ 6,6-Tho]ZF e 2ulolAlo]F2[3.1.0]:NA-3-2(100mg, 0.745mmol), tert-HE
B R RolAE0]E(218.14mg, 1.12mmd), ZAAcdHEdHEATE(12mg, 0.037mmo) 2] EFE] 0TolA

o[-n il

2-
H000.5ml) %2 NaOH(447mg, 11.18mmo)&] &S H7pA[7]a, o]ojA], EJHES 20TolA 4A17F Fet WA
oh. ¥k EFES H0(10m) 2 FA A7) WA, EtOAcE FEsgth(3xom). 3 67158 G5 (10m)E Al
ol YA, B NaS0,2 AFAIZIaL, o3 ol 7k 3ol HFAA s AFssla, s £31-

TLC(Si02, PE:EtOAc = 5:1)ol & AA|ste] tert-F8 2-[(6,6-To] ZF 2 2-3-H}o] o] F2[3.1.0] AL )=
A JotAlE|o] ES A 3-8t}
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[0849]

[0850]

[0851]

[0852]

[0853]

[0854]

[0855]

[0856]

[0857]

[0858]

[0859]

[0860]

SES46 10-2757890

2-[(6,6-tho] 2F 2. 2-3-1}0|ALo] S 2 [3.1.0] FAEL ) SA] oA EAL

DCM(1m¢) =9 tert-H¥ -[(6,6-T}o]| Z=F 9 2 -3-1u}o|Alo] Z 2 [3.1.0] AU )L A] Jo} A H| o] E (80mg,
0.322mmol) 2] &&= 0TolA TFA(O.Zm/é)—E— 7}6}91 oo}, E3JHES 40TolA 2A1F 9t WA Z T
s EEES 749 sl FAIA  2-[(6,6-Uo]| ZFF L 2-3-Hlo| Ao FZ[3.1.0]1 ) S A JolA ExLS A&
Ll A=

2-1(6,6-tho] £F 2 2 -3-Hlo]Alo] E2[3.1.0] AL ) S A ] W-[3-[5-[3-A| - (E}O)| EF L 2HEA] Ao S22/
g1-1,3,4-SA1t}o]o}E-2-U |-1-u}o]ALo] 2 [1.1. 1] &Y | o} 4| Eofrfo] =

DMF(1me) Z9] 2-[(6,6-TFo]Z 2 Q 2 -3-ulo]Alo] 2 [3.1.0] N4 )2 A] Jo} | EAH(49.56mg, 0.257mml)e] =3
Eo HATU(98mg, 0.257mmo)E Z7}slar, 20% %o, DIEA(103mg, 0.795mmol) 2 1-[5-[3-A]|A-(Ego]|ZF o7
HEAD Aol 2 HE ]-1,3,4-SAlt}o]o}E-2-A [ufolAlo] Z 2 [1.1. 1] A E-3-o} HC1E (70mg, 0.214mmol; 8:1 WA
2] 10:19] A== o Eda- H])S E3HE HUlsta, o]ojA, EFES 25TolA 12417 5t WHkAI T, wh
S EFEES L0(10m)ZE FXA7]a YA, EtOAcE FEATHExom). 3 F715S d-(10m) = A& 3t
WA, B NaSO,2 AZ2AI71aL, o3 Fofl 7t sholl FF A4 xS AFsd. FAE E3-IPLC(SA) 9
ol AAste] 2-[(6,6-Tho]ZFQ &-3-u}o]Alo] Z & [3.1.0] ALY ) LA |-N-[3-[5-[3-A]A~(Eo| ZF o 2=
Al FZRE]-1, 3, 4~ A ol o} & -2-U |-1-rfo]Alo] F 2 [1.1. 1] e ] OMIEO}H}OF—E— AFstATh. LC-MS
m/z: = 464.4 [M+H]'. H-NMR (400 MHz, CDCly): & 6.98 (br s, 1 H), 6.89 (s, 1 H), 4.70 (954, J =

Al

7.53 Hz, 1 H), 4.23 (&34, J=6.90 Hz, 1 H), 3.91 - 4.06 (m, 1 H), 3.91 - 4.06 (m, 1 H), 3.85 (d, J
=4.02 Hz, 2 H), 3.24 - 3.40 (m, 1 H), 2.80 - 2.94 (m, 2 H), 2.65 - 2.75 (m, 2 H), 2.61 (d, J = 2.51
Hz, 6 H), 2.26 - 2.47 (m, 2 H), 1.95 - 2.06 (m, 2 H), 1.85 (br dd, J = 14.12, 5.84 Hz, 1 H).
Ao 84 H 85

2-(4-F22-3-ZF Q0 Z-HZA)MN[3-[5-[2-ERA-(T}o]| ZR 0 2 e )Ao| FZ2Z 2 ]-1,3,4-2 A} T}o] o} H-
2-d1-1-nloj Ao E2[1.1. 1] g JolH Eolute]l= H 2-(4-F22-3-ZFQZ2-¥=A] )-N[3-[5-[2-A| 2=--(}
o] EF22WE)A ]| FREZH]-1,3,4-ZAlt}olo}E-2-d |-1-H}o|Alo| EE [1.1. 1] H &t | o} A Eo}ulo| =
dE 2-(Fo|EF 2 E) | SR 2RI EH Y o E
DCM(6me) F<] g 2-FUAo|ER2Z2RIIEAH ) E(2.0g, 14.1mm)e] EHo] 0TolA DM(4me) 52
BAST(5.29g, 23.92mmol)2] |ME H7}sta A, TIFELS 25CAA 1247 B9 WHkA AT, HS E3ES
Coll A E3} NaHC0;(30ml) = 3==3laL, o]o]A], EtOAcE F=3PthH(3x10m). &3 7155 d-Gu)E A

ZA 713, o3 Fo 74t sloll HFAA oY 2-(To|EF e 2HE Ao FR IR H
FIEA YO E(X A EPA = 1:2)5 A 3330},

Shal vhAl, 4 NapSO,= 7

2- (o] EF L 2rd ) o] 2R T2 AT AAL
THF(20me) 9} H,0(20me) Z9] o8 2-(t}o]ZF2Q 2 uel)Alo| Z 2 L 2 J7} 22 |0 E(1.8¢, 10.97mmol) 2] 2Hoj
0ColA  LiOH.H,0(1.38g, 32.90mmo) S H7lalm A, EFES 25CoA 247 ZoF wukA| AL, we &3t
59 719 dholl BEAA, FALE HO020m)ZE 3AA 751 A, MIBER FZatH(3x10m). $4374-S 01

X 2N HCLe #7tell o)&f pH = 1 WA 22 Zx4dsta A, DCM:MeOH(7X10me, viv = 10:1)2 F==3}9ct. 33t
F715S 59 Na,SO2 AxA7)a, o Fof ¢k slo] 3FAA 2-(Ho|EF L2 Ao S22 37154

A ZA, A2 EdA = 1:2)S AFsg).

Q
% 9,

2-(4-FE2Z2-3-ZF L 2HZA)-N-(3-(2-(2-(t}o]| EZ L 2E )Alo| F2 X 2 #yln d ) slo| =g} A 7L 1 d ) nfo] A
o] ZZ[1.1.1]8M&-1-¢) oM Eolrlo] =

DMF(10me) 29 2-(tho]ZZ ¢ 2re)Alo]F 2L 2 A7} 2 221(399mg, 2.93mml) L 2-(4-F22-3-Z20 2 -3
52N 1510l =219 ) 3ol Aol 2 (1,1, 10586 Jo} A =t o) = (500mg, 2. ddm)®] -1
T3P(6.21g, 9.76mmol, EtOAc %< 50%) % TEA(988mg, 9.76mmc)E 7l vhA], doljxl EFES
80T A 1247+ EoF wukA| At} THES 0TA E3F NalC0;(20me) 2 A AI7]aL, F7F490 B0 (20
m¢) Z EtOAc(20ml) 2 S| A AI T},

)

=S BN YA £35S EtOAcE FEATHB3x20m) . F3 7155
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[0861]

[0862]

[0863]

[0864]

[0865]

[0866]

[0867]

[0868]

[0869]

[0870]

[0871]

SES41 10-2757890

HO(3X10ml) = MAsta A, ¥ Na,S0E AZRA 7)1, o7 o 74¢t slol] &E=AA. %242

=5 *E‘EH} Ze aEvtE 71839 (PE:EtOAc = 20:1 WA 0:1)o] oj&) AASIe] 2-(4-ZFE2-3-ZF 9 27
AD=N-[1-[[[2-(Te] EF 2 E)Alo] SR L2 @71 H d |obr| 1 | 7P R Y [-3-vlo]Alo] S 2 [1.1. 1] 3 gH Jo}bA

Eojlulo]| = (A2~ EdA = 1:2)E AF3FA . LC-MS m/z: = 446.0 [N+H]'

o

)
Elacy

X s o
o mol

2-(4-2RE3-FFL2-MFA)N[3-[6-[2-ER=-(To] TF 2 )A| 2R X 2 |-1, 3, 4-SAl o] o} &~
2-g]-1-stelaol g2 1.1 1] AR A JopA Ecjrlo) = B 2-(4-FR2-3-FF 9 295 )-N[3-[5-[2-A=-~(t}
EFLEAE)AIZEERY]-1,3 4-SAl T ook -2-d |-1-Hto| Ao 2 2 [1. 1. 1] A A Jop A Eofrto| =

DOM(5me) 59 2-(4-F2Z-3-ZFQ 2-F 5[5 A)-N-[1-[[[2-(To] ZF e 2 e)Alo] F 2 237115 d Jojn] 1]
Fhit g ]-3-vfo]Alo] F 2 [1.1. 119 e Y ] OMlEOPU}OF(SOOmg 0.67mmol) 2] &l TEA(136mg, 1.35mmol)E 7}
& So TsCl1(128mg, 0.67mmol)S H7bsbar, fojzl %?&%% 25T A 3AIZE FF WAL, ¥ S ES
0ColA E3F NaHCO;(10m) 2 B AA713 WA, EtOAcE FE3IATHEx10m). &3 #7155 I50Gu)E A
A3t VA, T NaSO = AFEA7)3, o3 3o 73 3ol BFAZ T, FAFE 23 -HPLCo| o3 A At
A= AAENRAA A2 EAdA = 1:2)S AFsE o, o]E SFC(o]5A: A: €0, B: MeOH 39 0.1%
NHOH) ol o138 #elste 8715 AlFstsitt:

mlm

rin

Al &8 oAAARAN 2-(4-FRE-3-ZFQ2-HHA)-N[3-[-[ER2-2-(TFo|ZF L 2rE)Alo]|FR T2
21-1,3,4-2 A} tho] o} Z-2-21 |-1-u}o] Alo] 22 [1.1. 1] Er [} x| Eofuto] = 'H-NMR (400 Mz, MeOD): & 7.38
(t, J=8.82Hz, 1 H), 6.94 (dd, J = 11.03, 2.87 Hz, 1 H), 6.83 (ddd, J = 8.99, 2.81, 1.21 Hz, 1 H),
5.71 - 6.05 (m, 1 H), 4.50 (s, 2 H), 2.57 (s, 6 H), 2.49 (dt, J=8.71, 5.35 Hz, 1 H), 2.01 - 2.17 (m,

1H), 1.38 - 1.50 (m, 2 H). LC-MS m/z: = 428.1 [M+H] .
A2 &8 oAZARA 2-(4-FEE-3-FFLE-HHA)-MN[3-[6-[AA-2-(To] EF e )Alol ez ad |-
1,3,4-2 A t}o|opZ-o- |-1-v}o] ko] 22 [1.1. 1] ek Job | Eofubo] = H-NMR (400 MHz, MeOD): & 7.39 (t,

J=8.71Hz, 1 H), 6.95 (dd, J = 10.91, 2.76 Hz, 1 H), 6.83 (ddd, J = 8.93, 2.87, 1.21 Hz, 1 H), 5.52
-5.87 (m, 1 H), 4.50 (s, 2 H), 2.58 (s, 6 H), 2.49 - 2.56 (m, 1 H), 1.95 - 2.09 (m, 1 H), 1.48 - 1.60

(m, 2 H). LC-MS m/z: = 428.1 [M+H]'

A 86 2 87
2-(4-E 22 H A )-N[3-[5-[3-A| &-(E&o| ZF Q2 EAHE )AL E 2R E ]-1,3,4-SAlt}o] o} &-2-Y ]-1-
glo|Alo] E2[1.1.1]H 8 JojlN|Eoluto]lE & 2-(4-FEEHZA])-N[3-[5-[3-EWX-(EF|ZZQ 2 W E A
)AL S 2 /Y ]-1,3,4-SAlt o] o} E-2-d |-1-vlo|Alo] S 2 [1.1. 1]H1gHd | opA| Eo}rlo] =
g 3-(3lo|=EA W E )AL SRR BT EAF 0| E
3-(Flo|=FZ A H e ) Ao F 2R ETLE U] EZ (1.0g, 9.00mmol), 3 HC1(12 M, 6mé)¥} MeOH(6ml)o] EFES 85
Toll Al 15A13F F<QF WUkA AT, WES & L% Z3} NaHC0;9] 7ol 93] pH = 72 %4&3}ar, o]ojA, EtOAc
2 FEFATEx20m). &3 F715S AFEom)E AlF s UM, F4 Nap,SO, 2 AxA 7o, o3 o 7F
& ol FHAA WE 3-(Slo|=EA W E )Alo] FZEEIIEA YO ES Al FE3AT).

He 3-((EZo|EF L2 EA)HE) A S2FAIHEAH ) E

o[\l'

EtOAc(20ml) <] AgOTf(4.28g, 16.65mmol), 1-(FZ=ZHY)-4-ZFQ Z-1 4-tloJo}FxL]olu}o|Alo]Z2[2.2.2]
Sehtolg EgtZF o 2R o] E(2.95g, 8.32mmol) 2 KF(1.29g, 22.20mmo)e] E3=o wE 3-(Fo]=FAly
E)Alo] F 2 REFIEAH 0] E(0.8¢, 5.55mml), 2-ZF9 232 (1.62g, 16.65mml) = TMSCF,(2.37g, 16.65m
mo)& FH7ekelth. E3HES 25ColA 15A1F St wRkA7] 3 YA, o3} ol 2h) Stell sFHAIA FAE Al
ottt WALS gt 249 mEetE 289 (PE:MIBE = 1:0 o 10:1)o] 93] AAlste] We 3-(Ego|ZF
QR EAWE )AL F 2 RETE A ) EE A X5}

3-((EHIIBTLEAEA) wE) Abo|FEH BB YL
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[0872]

[0873]

[0874]

[0875]

[0876]

[0877]

[0878]

[0879]

[0880]

[0881]

[0882]

SES46 10-2757890

THE(5me) b HO(5me) &2 Al=-vd 3-(Egto] 2R R SA v Y)Ato] S 275 A ¢ o] E(330mg,  1.56m
no)e] o] 0ColA LiOH.HO0(195.79mg, 4.67mo) S A7}k, E3H2S 25T 24170 Hb mubA 3ot

BIES 7 Gl HE:AA IS TG, BAL HO0(60m) S M7bekaL, olol A, MIBEZ %Z8%tH(3
x20ml). S HCL(2M) S o] 83kl pH = 1= Fdstar, o]olA, DCM:MeOH(3X20ml, viv = 10:1)® FZE3al
A, oa"(ZOmIé)i A oh“ T4 Na2804i AZA7) 5 LA, ol3h Bo) 7heb he] SEA|A 3-(Edto|E2o
ZHEA Y )AL FRREFIE LS A &6t}

2-(4-ZREFAFA-N-G-(3ol =7 Y) vrolAtelF2 [1.1.1] AG-1-9) o} Ectulel=

EtOH(30me) = w8 3-[[2-(4-Z 2252 A ) ol A Jo}u] - Jufo] Abo] & [ 1.1, 1] M E-1-7H2 2 8] o] E (1.0g,

3.23mmo) ¢ &3] 0T stol=atxd F31E(1.65g, 32.3mm)S H7lsla v, EFES 80TA 547
Eol WHIAZTH, ¥hg BIES 71k o] wEA|A 2-(4-FEZH A -N-[1-(8fo] Bl 7R Y )-3-1} o] A}o]

22 [1.1.1] A=d] o Ectupol =g Algak3let. LC-MS m/z: = 310.1, 312.1 [MHI] .
2-(4-Z22ASA)-N-3-(2-B-((EF| SFL2FEA) HE) A|S2FEIIEY) sto]=apxlgtnd) HiolA}
o|FZ [1.1.1] AE-1-Y) oM Eo}rje|=

EtOAc(Bm) &9 2-(4-FREHHA)-N-[1-(Se| =izl 7hE d ) -3-Hpo|Ate] SR [1.1. 1] 'k JopA| Eotuto] =
(200mg, 0.645mmdl), 3-(Eg}o]Z2 0 2| EA|uel)Alo] 2w HEk7F A A (128ng, 0.645mmd), T3P(1. 64g 5
mol, EtOAc %] 50%) 2 TEA(261.35mg, 2.58mm)e] EFES 25TolA 15417 Sk awkA A}, w8 &

0CelA X3} NalHC0,(30m¢) 2 EtOAc(10ml)E Z|AAHT, =& BA 7| YA 52 EtOAcE 3
(3x10m0). & F715& AR (2x20n0) 7 ARSI WA, T NaS0 2 AZA713L, of 3 Fo 7 sl
FAA I xﬂ%é}o , At 29 igu}glgﬁj(PE.EtOAc _ 10 o 06l oldl AAde] 22w
2|5 A)-N-[1-[[[3~( E}o]%?&iﬂ]%/\]uﬂ%)qo] Heh7h g o] | b 0] -3 Hho] ALo] 22 [1.1.1]
Aeral Jopa Eobrtol =2 A ZaHATE. LOMS m/z = 490.1, 492.0 [MI]'

8m

B)
o
w=
yil

e r}o{

2P
off E mlo

ol

2-(4-Z 22 =AW [3-[5-[3-A| 2~ (EFo| 22 0 2 W SA W) Alo] 2 ZHE]-1,3,4-S A T}o] o} Z-2- ]-1-
Hlo|Ato| F2[1.1.1]Aekd | oM Eojrlo| = & 2-(4-F 22 %A )-N[3-[5-[3-EWX-(EF)|ZFZ L 2 W F AT
Q)AL FEHY 1,3, 4-SA ko] o} Z -2~ -1-vho] Abo] F 2 [1. 1. 1] A ek JopH Eofwto =

La-thol SAHEnY)  F9  2-(4-FREIANA) N 1-[[[3-(Eehe] 7 2o| 54 W Q) Abo] F 27 ehrh o ol
117k ) ]-3-uko] Abo] R [1.1. 1] 3 ¥ Joh A Eolmho] = (0.2g, 0.408mid) Sk POC15(313.00mg, 2.04mmo)e] &
FEo 100ColA 1A7F Bob wukA ATk, WS B3 T3k NILC0(10m) 2 EtOAc(10ml)® 3 AA7]7. =

ot

& REAID, $5E R0AE FEHATGXA0mD). T F7152 A4(000Z AHFL A, T Nas0,
2 QXA i3 Fol e dfol BHAA WS AFIAL 0% delhd 2 A=ehEze ) (PE: NIBE
= 1:0 o 0:1) thgol SFColl o) AAste] a718 AFadct:

2-(4-F 229354 )—N—[S—[S—[S—/\]i—(EE}O]%—?iiﬂ]%/\] WE) Aol 22 HE ]-1.3, 4~ S A oo} £ -2-9] |-1-
vo]Abol ZR[1.1. 1] A gk Jopa Eokmto] =: H-NMR (400 MHz, CDCly): & 7.32 - 7.27 (m, 2H), 7.03 (s, 1H),

6.90 - 6.84 (m. 2H). 4.42 (s. 2H). 3.98 (4. J = 6.2 Hz, 2H). 3.64 (92H. J = 8.9 Hz, 1H). 2.83 -
2.72 (m, 1), 2.64 (s, 6H), 2.61 - 2.51 (m, 2H), 2.33 - 2.22 (m, 2H). LC-MS m/z: = 472.3 [M+H]+,
2-(4-Z 22 5 A)-N-[3-[5-[3-E - (Egto| ZR o 2| SA M e ) Ao 22 H Y -1,3,4-FA ko] o} £-2-9 |-
1-wpolAbol 22 [1.1.1] A ekl Jop A Eotutol =1 'H-NMR (400 MHz, CDCly): & 7.45 - 7.27 (m, 2H), 7.02 (s,

1), 6.90 - 6.81 (m, 21), 4.43 (s, 2I), 4.05 (d, J = 6.2 Hz, 21D, 3.71 (dtt, J = 1.1, 6.5, 9.3 Hz,
1), 2.96 - 2.82 (m, 1), 2.66 - 2.63 (m, 6H), 2.63 - 2.55 (m, 2H), 2.42 - 2.33 (m, 2H). LC-MS m/z: =

472.3 1

Ao 88
[3-N2-(EgI BT RABA) A Z2HYIANY  F[3-[5-[3-N2-(EF)EFo 2= Aol 22 R ]-
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[0883]

[0884]

[0885]

[0886]

[0887]

[0888]

[0889]

[0890]

[0891]

[0892]

[0893]

[0894]

S=S46 10-2757890

1,3,4-2Alt}o|o}&-2-Q |-1-t}o| Ao F 2 [1.1. 1198 [Tl o] E

(N2-3-(Ego|ZF Q2| EA))Alo| E2HE) et

THF(5me) 9] LiAlH(96mg, 2.52mmo)e] &Ho] 0CoA HWE 3-A|A-(Eg}o]|ZF 0 2| EA])Alo]| ZF 2 HElo}
BAYolE(0.5g, 2.52mmd)S H7}etar A, EES 0CoA] 1417 B¢ vk AT, E8ES £33} NHLCL(G5G
ml) 2 A7 A, 308 5t AT, EtOAcE #H7tska ‘/}’\1 = < FtOAcE 3
Z3ag o3 x5me), ¥ F71EL AF-Gn)E AHE L A, T NaSOE AFRA|7]a, o3 F 7ol 3o
FEANA (N2-3-(EFo|EF 2 EADA S 2R eSS A T3,

-3 EZ Y ((3-A 2~ (EF | EFLZHEA A S ZRE)WE) JtRY o E

DCM(10me) F2] (3-Al2=-(Eg o] EF L2 W EAD) ALl S 278 ) vl eh&(300mg, 1.76mmo)e] E3Eof 20ColA 4-
UolEzdd JRx-ZFZE g0 E(462mg, 2.29mml) 2 DMAP(Z 15mg, 0.02mmo)E  HA7}ebgcl. 308 o,
DIPEA(0.31m¢, 1.76mm)E H7Fstar UA, EFES 20CoA 12417 B kAT, ¥ 58S E(10
ml) 2 W3 AAAIZ|AL 304 T wREAZ)AL, o]ojA], DCMO.R FE3FaL WA (3X10me), Fek

(1om)=2  MAs YA, F4 NaSO,E AFRAZ]3, 7k ol =2AA IS AZegn, E3F-
TLC(PE:EtOAc = 5:1)o 23] AASt] 4-YolEZH I ((3-AA-(Eto|Z2F o 2H|EA) Ao S 2Hd)vd) 711
ol EE A|F3l3iT).

[3-A2-(Edo]Z2 0 2| EX)Alo|EF2HE v E MNI[3-[5-[3-A|2-(ET ]| ZFLEHEA Al E2HE]-
1,3,4-2A}t}o|o}&-2-Q |-1-t}o| Ao F 2 [1.1. 1198 [Tl o] E

h

DCM(3me) T 3-(5-(3-A|=-(EFO| ZF L2 HEA )AL Z2HE)-1,3, 4-FAlt}o| o} &-2- ) nlo| Ao 2
[1.1.1]3e-1-0171(60mg, 0.21mmdl; 8:1 WA 10:19] Al&- ] EW:A- H])9] &Moo 4-Jo|EZH Y ((AA-3-
(Egfo)|Z2Z 2 2H|EADALo|ZF 2 HE)WE) tH Yo E(70mg, 0.21mmol), EtsN (58xL, 0.41mmol) 2 DMAP(0.25mg,
A7Fst UA, EFES 25TolA 12417 B9F adkAl R T, g '%L%g A= Gn)ol Fa
FZE3}AT(3x5m) . &3 FUS A5G = A3 UA, F4 NapSo,2 ARA71a, 2
A e AL, olE EH-HPLC(EA) A 28] gAlate] [3-Al2-(Egto] ZF L 2| EA])ALo]

Z2HA]E  W[3-[6-[3- A=~ (Eo] ZFL2H EA) AL Z2/HE |-1,3,4-FAlt}o| o} &-2-A |-1-1} o] Afe] &

11198 7ol B2 A2k, H-NR (400 Mz, CDCly): & 7.01 (br s, 1H), 4.70 (95, J =
7.6 Hz, 1H), 3.85 (s, 2H), 3.32 (tt, J = 7.7, 10.2 Hz, 1H), 2.91 - 2.82 (m, 2H), 2.73 - 2.64 (m, 2H),
2.62 (s, 6H). LC-MS m/z: = 486.2 [M+H]

A X 89

NI3-[5-[3-A|2-(Ego)| EZ 2 2HEX) ) ALo|E 2 HE]-1,3,4-S A tho)o}&-2-U -1-H}o)Alo] 22 [1.1. 1] A&
A 1-2-[3-A &~ (Eo| FRLEWEAWE )AL EZHFA] o} M| Eolufol =
Al 2-vE 3-(2-(tert-F5 A )-2-& 4 EA )AL 2 X BT Ao E

THF(120me) 52 Al&a-wE  3-3fo|EEAALO| S 2 REFHE A o] E(10.0g, 76.84mma)2] 5] 0TolA
NaH(3.07g, 76.84mmdl, 35 =9 60%)E HA7}e}r)t. 308 T, THF(50ml) 59| tert-H¥ 2-B =W olA o]
E(14.99g, 76.84mmo) &N 0CoA H7MA AT, WHg EFES 2203 7F2A7]a WA, 25TelA 1.54%F
Bob wWkAlZlar, o] AlFdl ¥3F NHCl (150m)E H7FEFATE. EtOAc(50m)E  HA7bsta uA, =%
FEA71aL, 55 EtOAcE FEFIATH3EX50m) . 3t 77152 AFUm) 2 AH3ta YA, F NaS0,2
AxA713, o3 $o] I st FAAT. e AEarA 4 EH}EJEHWPE'MTBE = 100:1 WA
0:Doll o3l Aste] Al=-wd 3-(2-(tert-F5A)-2-F A FAA| S 2R BTHEA G| EE AlF3I3lH).

tert ~F@ 2-(A&-3-(Ft| EFAH )AL FZHFA] ) oA E 0| E

THF(50me) 9] vlE 3-(2-tert-H5A-2-& 4o HA)Alo]| F 2R EIHE AP 0] E(2.0g, 8 9mmol).°4 el A
oA 2l Egfel-tert-fEALFRE sto]=eto] (1 M, 20.5m0)E H7bshar UM, EeheE 84T= 643F
ok ZheAlZ T, W EFES 0CelA 3 NHCI(40m) & 34 A17]aL 1A, EtOAcE %%ﬂMﬂr(szomfz).

s ot o
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[0895]

[0896]

[0897]

[0898]

[0899]

[0900]

[0901]

[0902]

[0903]

[0904]

R3S BEuE ARED A, B4 NaSOE AxA7 R, olsh Fol 8t sl wHALG. AAE A
2714 Z A 2w} 123 (PE:MTBE = 100:1 A 0:1)ell 2] 3 A A 3o tert-74
2-(A 2:-3-(Sto] SR A )AL FRFHA ) ob O EE AFHAT.

tert-H8 2-(A&-3-((Egto] EF L2 SA)ul)Ate] EZHFA]) oAl o] E

AgOTf(2.99g, 11.65mmo), 1-(EZ2ZWE)-4-FF L =2-1,4- E}o]o}iqo}u}ow 122[2.2.2] & ol HEDGEZF
S EHHO)E(2.06g, 5.83mmol), KF(903mg, 15.54mmol) D rert-Hg 2-[3-(3to]=E A o€ )Alo] F R H-E Ao} A]
o] E(0.84g, 3.88mmo)e] &3ES ok EtOAc(40m€)°ﬂ S EA ]_J_ UA, 2-ZF 20232 ¢(1.13g, 11.65m
mol) 2 TMSCF;(1.66g, 11.65mmo)S H7}5}4it). WS EFES 25Co|A 12A17F EQF WHIA AT £828 o] 435}
of YH £EE 30C vtz FXAHY. ¥g EFES A7t ZeaE F3 AFA7] UA, EtOAcE
AR, oA S 79F Sholl 20TolA FHAA FAE A7t 2y I2vlE 29 (PEMIBE = 1:0
0: Dol o3 AAsI rert-FE 2-(A2-3-((Eto] ZF L2 EADHE) AL | S ZH-EA] oA EH O ES A &3}
Sict.

2-(AN£-3-((Ego| EF L ZHEAHE )AL 2 H-EA] ) ol EAL

DCM(5me) 59] tert-HE 2-[3-(Ego|Z2F e 2rEA W E)Alo] F 2 HEA] JolA EH o] E(210mg, 0. 74mmol)94 £

o 254 TFA(640mg, 5.61mmd ) 7}ttt EIES 40 coﬂﬁ 2AZF Eok wukA Y, g EIES

3} Tof 7k Floll FHEAA 2-(ANAa-3-((Edo| Z2F . 2r| A HE) AL FZR-FA] ) ol EALS AlF3l3iT).
e

NI3-[6-[3-A1 2-(E o] EF 0 2 o] A Aol F2HE 11,3, 4- A Tho] o} &-2-U ]-1-Hpol Lo F=[1.1.1]
U1-2-[3-N 2-(Eeo| BRL ZHSA WD )Ao] FZHE A | b Eckrto] =

DMF(3m) F9 2-(A)|2=-3-((Egfo| ZF L 2o EA] ) HE )AL F 2 H-ZA]) oA EAH90mg, 0.39mml) 2] &Ml 0T
o 4] HATU(150mg, 0.39mmo)E H7laelgvh. EFES 308 o WA 7)o YA, 3-(5-(3-A]|2-(Ego] ZF o2
HEADAL OIS 2 /HE)-1,3,4-SAololE-2-d)ulolAlo] 22 [1. 1. 1] ek-1-o} HC1$4 (107mg, 0.33mmol; 8:1 W]
2] 10:19] Al~- of Edla- H])) 2 DIEA(157mg, 1.22mmo)E A7}8ldtt. ¥be E3HES A2 o7 7l2A]7]|1
A, 6AIZE EF WHEAIZ]AL, o] AlF] H0(10me)S H7FsH $°ﬂ EtOAc(Bme) & H7Fsitt. S& #EA7]a
=5 EtOAcE FE3A T (3x5ml). 3 77155 H0(3x3m) & P45 (3x3m)E A FHEL YA, T4 Na,S0,
| 3FAIF . FAFS 3 -HPLC(TFA) O ol&l AAlste] M[3-[5-[3-Al=-(E
g]-1,3,4-SA oo E-2-d [-1-vlo]Alo] S 2 [1.1. 1] et [-2-[3-A| &=-(Eg}
2o =AW ) ALo] 22 HEA] Joba| Eoluo] =2 Al @akIth. H-NMR (400 MHz, CDCly): & 6.95 (s, 1

0, 4.71 (%4, J=7.61Hz, 1 H), 4.13 (t, J =6.50 Hz, 1 H), 3.90 - 4.00 (m, 3 H), 3.82 (s, 2 H),
3.81 (s, 1 H), 3.32 (tt, J=10.14, 7.72 Hz, 1 H), 2.80 - 2.92 (m, 2 H), 2.64 - 2.74 (m, 2 H), 2.63 (s,

6H), 2.39 - 2.48 (m, 2H), 2.17 - 2.29 (n, 1 H), 1.78 - 1.88 (m, 2 H). LC-MS m/z: = 500.4 [M+]".
A 90 2 91

2-[A2-3-(E o) R L2 EA )M ZZREA | N[3-[5-[ 1 22-(Eto| EF L2 EA Q) o] G222
B]-1,3,4-$A1Tho] o} & -2- 2 -1-whol AL o] SR [1.1. 1] AR [P A Eokuo) = & 2-[3-A| A-(Edto| EF 0 20| %
A EZHEA I-N-[3-[5-[2-EA2-(E| L ZH|EA W) Apo] S X2 W]-1,3,4-S A rho] o} &-2-2 ]
1-whol Aol S2[1.1. 1] ARk JopH Eo}uto] =

W 3-(2-(A&-3-(EFo)| EFLEZWFAD AL EZRFA]) opA| Eotu| =)ol Apo] 22 [1. 1. 119 &-1-7H 52 o]
E-

DMF(10me) F9] 2-(3-A| - (Ed}o]|ZF o 2| EA|)Alo] ZFREHEA] ) oM EAH1.59g, 7.43mml) 2 HATU (2.83g,
7.43mm) &) EF=S 0TCAA] 302 & WHHAIZ|AL YA, o] Al-e] wE 3-opn]vlo|Ato] 2 [1.1. 113 g1~
FHEA G ol E HCIY(1.1g, 6.19mmol) L DIPEA(2.96g, 22.91mm)S H7}stgt)h. ¥bS Z3ES 25T oA 1247+
Zol wHhAl7]3 WA, H0(50me) 2 EtOAc(20ml) 2 S| AAIHTE, =& BEA7|al, 2L EtOAcE FE39t)
(3x20me). #3et H715E H0(3X56m), BG(3xX5m)E AHSFaL YA, F5 NaSO,E AFRA7]3, o3 9
7Aet st FEAIAT. e A Z®] Z2elE I (PE:EtAc = 100:1 WA 0:1)ol o3l At 3-
(2-(AN &=-3-(Egto] FF . 2H EA AL E2 /-5 A oM Eofn| ) ufo]Ale] S 2[1. 1. 1] E-1-FHE A H o] EE A
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[0905]

[0906]

[0907]

[0908]

[0909]

[0910]

[0911]

[0912]
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ol

sk,
N(3-(Btol =g zl7tE d )uto]Ato] 22 [1.1. 1] E-1-9 )-2- (A 2-3-(Ego| EF L ZH EA ) ALo| FEZRFA] ) ok
AEofeto] =

to
fru
=
dfm
>
b
>
3

1,4-tho] ZAH10m) FY  3-(2-(AN2-3-(Eg el &F ZR-EA]) oM Eolr] )ulorto| 22
[1.1.1]9e-1-7}E A # o] E(500mg, 1.48mmol)e] &He] Jlo]=ahxl *?5}5(742.1011@, 14.82mmol) S FH7bslar o
A, E3ES 80TlA 12412 &<F WRkA AT, HbE E3rES 749t dtoll EFAIA, H0Gn)E FAA7]a 1}
A, EtOAcE FE3ITH(3x5ml). 3t F715S A4-Gn)E AlF s YA, F¢ Na,S0,E AZRA7]1aL, o3
o 7+ st FH5A1A N-(3-(Slel =gt gt d ufolAle] S 2[1.1. 1] e-1-Y)-2-(A| =-3-(Eglo]| FF 0.2
EADAOFZR-EA] ) oA Eolulo| =5 Al-F-3}% U

2-(N 2-3-(EFo| EFQLZHEA A EZHEA) N (3-(2-(ER2-2-((EF 0| EFLZWEA) HE )AL E2
AR Y)sto| =g ItRd )ulo|Ato| 2 [1.1.1]13Ek-1-Y ) o} Eotmlo| =

EtOAc(3me) F2 N-(3-(3Fel=eizl7trd)vlolAto] S 2 [1.1. 1]3Mk-1-9)-2-(A| 2=-3-(Ego] EF 2| FA] A}
O|FRHEA oA Eolulo] = (100mg, 0.30mml) 2 EWA-2-((EFo|EF 2| EA) HE )AL SF 2L 2 g
A2F(55mg, 0.30mmol; 1:59] Al2- o] Edz- v])e] &M T3P(755mg, 1.19mmol, EtOAc =< 50%) 2 TEA(120
mg, 1.19mmo)E 78l YA, EFES 25ToA 12412 &< A FH T, g £35S 23} NalC0;(10ml)
2 EtOAc(10m) 2 BAXNZHT. =& EgAN7IL, F2& EtOAcE FEaguiExiom). I3 F71=
A5 (Gm) 2 A A, T4 NaSO, = AXAI71a, o3} 3o 719 sl HFHAA 2-(A 2-3-(Edto]| -+
S EADAP)ZZREA])-N-(3-C-(EW=-2-((Ego| FF L2 W EAD) v E ) o] S 2 X237t H ) o] =83
FhRd)nfol Aol S 2[1.1.1]HE-1-d) oA Eolule] =5 FEAA ol A A EE2A AFalset. 27 W
B3RS 2 F7) QA glo] TS WA AR, LC-MS m/z: = 504.2 [MH] .

lo o

oo

2-[3-A| 2=~ (EFo| Z2F L2 EA A E 2 REA | W [3-[5-[2-EWRX2-(EFO) ZF QL ZHFAHE )Alo| E2 X
29]-1,3,4-SA}t}o) o} -2-d |-1-v}o)ALo| F &2 [1.1. 1] M et | o} A Eolmjo| =

CHsCN(5me) =9
2-(A2-3-(Egfo] ZF 0 2 EA )AL FEHEAD-N-(3-2-(EWA2-2-((EFo| ZF L 2H|EA)HE ) Alo] S 2
IEAIIRY)Sto| =t d )lo] Aol E &2 [1.1. 1] E-1-Y ) o} M| Eofrlo] = (0. 14g, 0.28mmol) = DIPEA(180
me, 1.39mmol)4 %Oﬂoﬂ TsC1(106mg, 0.56mmol)S A7}star A, EFES 50ColA] 12417 FQF wRkA T},
g E3ES 0Tl 23} NaHCO;(10me) = A A 7] a1, o]ofA], EtOAcE FEFATH(3X10ml). T F715S

A Gmne) = AHstar A, F4 NaSO= A2A7]aL, o3} Foll gt st FFAZE. &Aks 23] -HPLC(H

w-ufo]g 2 ZEwrkA C18 100mm<30mm, 5 mm; ©]%A: Ar 4= 52 0.1%TFA, B: MeCN, *8f: A 9] B%: 10%
o Az 45% WA 65%)° o8] AA st SFC(ZFelZ= IC 250mm><30mm, 5um, 407TC; ©o]5Ak: A: C0,, B: /-PrOH

Z9] 0.1% NH,OH, Tul: A 9] B%: 5% AA 20%NA 20%, +%: 65 g/, <2l 100 bar)o] 93] =72 &
A A

SFCRAFE AL &2 oFAAEAM 2-[AA-3-(Ete]EF 2R FAD AL FZHEAI M-
EFeREA M)Al G RZ 2 -1, 3, - S Aol obE-2-d |-1-npolAbe] S 2 [1.1. 1]

[3-[5-[ 4] 2-2-(Eebo]
§ |ob Al Eolvto] =

'H-NVR (400 MHz, MeOD): & 4.34 - 4.45 (m, 2 H), 3.84 (s, 2 H), 3.72 - 3.82 (m, 2 H), 2.81 (dtd, J =
9.62, 6.49, 6.49, 3.20 Hz, 2 H), 2.55 (s, 6 H), 2.49 (td, J = 8.32, 6.06 Hz, 1 H), 2.19 - 2.30 (m, 2
H), 1.88 - 1.99 (m, 1 H), 1.49 (td, J = 8.49, 5.51 Hz, 1 H), 1.27 - 1.35 (m, 2 H). LC-MS m/z: = 486.2

Nt

SFCRHE ] A2 &8 o|AAARAN 2-[AN2-3-(Ego|ZF Q2 EA )AL ZZHEA| | N-[3-[5-[ERN2-2-(E
SholE @ L A ME ) Apo] 22|13, 4-SAbrho]o} -2~ |-1-whol Apol F2[1.1. 1] 5 oAl = ofeh
ol=. 'H-NWR (400 MHz. MeOD): & 4.42 (9ZM . J=7.17 Hz, 1 H), 4.14 (dd, J = 10.91, 6.50 Hz, 1 H),

4.00 (dd, J = 11.03, 7.50 Hz, 1 H), 3.84 (s, 2 H), 3.76 (&FX, J =6.89 Hz, 1 H), 2.80 (dtd, J =
9.73, 6.55, 6.55, 3.20 Hz, 2 H), 2.55 (s, 6 H), 2.19 - 2.34 (m, 3 H), 1.92 (dq, J = 13.37, 6.64 Hz, 1
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[0913]

[0914]

[0915]

[0916]

[0917]

[0918]

[0919]

[0920]

[0921]

[0922]

[0923]

[0924]
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), 1.42 (dt, J=8.88, 5.26 Hz, 1 H), 1.24 - 1.33 (m, 2 1). LC-MS m/z' = 486.2 [MHI] |

Al 92

2-(3-F 22 B )-N[3-[5-[3-A 2-(EFF0)| 2R 2 2| EA] )Alo| 22 HE]-1,3,4-SA T} o] o} Z-2- ]-1-1} 0]
Aol E 2 [1.1. 1] & | oA Eolrfol =

DUF(2nt) F-of 2-(3-2 2 2ol 352 obA EAL(69ms, 0.37mnal) 2] 8-<fell 0Tl N, Sfel] HATU(140mg, 0. 57mmol) &
A7rskich. E3FES 0TolA 308 &F nWHAZ]AL UpA], o]ojx], A2-1-[5-[3-A]2-(Egto] EF = m =
ADApelE R AL S 4 g*}q"]OF*—Z o) JupolAbol 2= [1.1. 1] % gk-3-0%] HC1<I (100mg, 0.31mmol; 8:1 Ul
10:19] Al&- o) Edz- v]) 2 DIEA(147mg, 1.14mmo) & 0CollA &9el] H7pstalch. H7F Fo, EFES 16
ColAl 14413 Bt WEAIRTE. WS EFES 0TolA HO8n) o8] ¥ FHAF) 3L, o]oA], EtOAc® F

Z39th3x5m). B F715S BOGX3n) B AFGEx3n0)E AHSFI A, T4 NaSOE AZEA 7|3, o
3 B 7l ste HEAAT. 2A] wke EIFES o HPLCE o] &5kl HAIITH. LC-MS, m/z = 458.3

[M+H]+, 'H-NIR (400 MHz, CDCls): & 7.25 (s, 1H), 7.05 (dt, J = 7.99, 0.96 Hz, 1H), 7.01-6.94 (m, 2H),

Fﬁ’i'ml

Hy
ot

6.83 (dd, J =8.27. 2.54 Hz, 1H), 4.71 (£3A . J = 7.61 Hz, 1), 4.45 (s, 2H), 3.33 (tt. J = 10.17,
7.80 Hz, 1H), 2.94-2.81 (m, 2H), 2.74-2.67 (m, 2H), 2.66 (s, 6H).

AA e 93
2-(4-2RE-3-FFQLR-HHA)N[3-[5-[3-EFL2-1-(2,2,2-ES] ER 0 2ol D) oA H-3-4]-1,3,4-%
Ajcpolo}&-2-Y ]-1-Hlo]A}o| 2 2 [1.1. 113 e+ | o} A Eolulo] =
tert-HE 3-(2-(3-(2-(4-EZ2-3-TF L2 FA]) oA Eolux) Hlo|Alo]E=2 [1.1.1] Hek-1-7tHd) 3}o]
=gRA7EY)-3-Z 22 ZolA | EH-1-F+E A G o| E
2-(4-E22-3-= S’Li—jﬂil\]) N-[1-(3}o] =at A 7} d )-3-1}o] Aol S 2 [1.1. 1] A EFY | o} A Eo}ufo] = (300mg,
0.92mml), 1-tert-F-EA7IRY-3-Z2 0 2-0}A E| ¥ -3-7} 22 2H(200mg, 0.92mmol) = NEts(370mg, 3.66mmol) 2]

NS EtOAc(10me) o] AEAIZ]aL vA], T3P(2.33g, 3.66mmo)E H7F8lSict. dojzl g £35S 16Tl 24
1\]11’ ol wEkA AT, whe EEES T3} NaHC0,(30me) 2 wHe A=A A)7)3, o]ojA, EtOAcE ZZ3dth(3x

0m0). &3 57129 d-(1om) = AReta A, 5 NaS0,2 AZA7|3, o3 3, 71k sl A 2

|

ALS AT, xS Agaba Ze gEetE gy o] AAsFE . LC-MS: m/z = 529.1 ]
tert-HE8 3-(5-(3-(2-(4-EEZ-3-ZFLEHFA]) oA Eclu|x) uHlolAlo|ER [1.1.1] HAe-1-¢)-1, 3, 4-
SA} oo} E-2-U )-3-ZF 2. ZoA Ed-1-F 5 A g o] E

MeCN(6ml) 9] tert-F8 3-(2-(3-(2-(4-Z22-3-ZTFQ 2HxA]) oA Eolu|x) ulo]ale] == [1.1.1] ek
-1-7kRY)  slolmgl X ItR Y )-3-ZF 9 ZolA ElY-1-7} 2 A o] E(100mg, 0.19mmo) 2] &M DIEA(122mg
0.95mmol) = ABEA(90mg, 0.472mm)S HA78FA Y. EIES 15T A 15A]7F ot wukA AT, ¥k 335
S 323} NallC0;(30me) 2] 7boll o] whg AXAIATE, EFES EtOAcE FE3FATH3X10ml) . f?ﬁ& %71%%
Ar(10mO)ZE MA3ET VA, T NaS0,2 HAEAI7)aL, o3 o 7R} 3ol 5FA|A AHE ATy, &
N2 AegtA 2y AmviEad s of& A, LC-NS: m/z = 511.2 [MHIT

2-(4-222-3-Z20 27 =X )-N(3-(5-(3-Z2 L Zo}AE| P -3-2)-1, 3, 4-2A}r}o|o}E-2-2) ujo|ajo]Z =
[1.1.1] sE-1-¢4) olAIEo}uteo]=

DONGZe)  F9 tert-RHE  3-(5-(3-(2-(4-FRZ-3-ZF 9 &3]3 A] ) ob M| Eofn] £ )ulo] o] F R [1.1. 1] gh-1-
2))-1,3,4-2A}r}ol o} £-2-2)-3-ZFZ 0 ZolAE]H-1-7H2 A o] E(9Omg, 0. 18mmol) <] ol 0C ol A
TFA(616mg, 5.40mmD)E  H7FsIGith, =S 15TelA 223 &b kA, EFES A4S Sl

EAAT. LCNS: m/z = 411.1 [

2-(4-Z22-3-ZTF QB -WBA)N[3-[5-[3-EF 22-1-(2,2,2-EF| EF 2 2o &) o} A E d-3-9]-1,3,4-%
Alt}ho| o} -2-2 1-1-8}o| Ao 2 [1.1. 1] H ErA |0} M| Eo}rlo] =
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[0928]
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THF(6m) 59 2-(4-FRE-3-ZFL2HHA)-MN(3-(5-(3-ZF L 2o}AEd-3-9)-1,3,4-2A}t}o] o} =-2- )}
oAl 2 ([1.1.1]3ME-1-d ) o} M| Eofufo] = TFAY (140mg, 0.27mmol) &) E3-Eo] 0CoA 2,2, 2-Eo|ZF2 2
gl Egto]EF2uetd ¥y ]E(92mg 0.40mmol) 2 DIFA(137mg, 1.07mmd)Z H7}s}ich. EFES 50Tl

Al 15A1F S9b WRRAIZTE, RES E3E-S HO030me) 9] H7bell oj&] whg HAAZT. EFES EtOACE FF

SFATHEX10me) . #3715 A5 @20m) = MHSFL WA, 5 NaSO= AxA7]aL, o3 3 34 sl
wEAZT. 249 W EFES o4 HPLCE o] &ato] AASGTH. LS, m/z = 493.3 [MH] . H-NMR (400

MHz, CDCl3): & 7.34 (t, J = 8.6 Hz, 1H), 6.98 (s, 1), 6.77 (dd, J = 2.8, 10.2 Hz, 1H), 6.69 (td, J =
1.4, 8.9 Hz, 1H), 4.43 (s, 2H), 4.19 (dd, J = 10.1, 15.6 Hz, 2H), 3.98-3.83 (m, 2H), 3.17 (q, J = 9.0
Hz, 2H), 2.76-2.64 (m, 6H).

A Ald) 94
NI[3-[5-[3-A|&-(Ego)| ZEF 0 2H|EA))ALo| F2HHE ]-1,3,4-S AT oo} &-2-A |-1-n}o) Ao EF 2 [1.1. 1] H &
d]-2-[2-(EFo| EF L2 FA]) I EA| |o}A| Eolulo| =
tert-F& 2-(2-MA Ao EA]))olAEH o] E
AN (200m0) F¢] 2-MAS A EF2(10.0g, 65.7mmol), tert-HE 2-HZHolAE|o]E(19.2g, 98.6mml), Ak

i HEZGHIS RS (1. 1g, 3.3md) T E(6m)Y 3o E(60ml) 32 NaOH(39.4g, 985.6mml)ES Z7}5+4)
Kel

il
THEE 20ToA 242F S wAIZG. W ERES A5E000m) 2 WS AAAIZ]AL A, MIBER

ATHE>90me) . FI F715E A(60m) = AFH skl WA, - NapSO, 2 AEA17]aL, o3} 5, 2k s

ghun:

tert-518 2-(2-3o|=E A EA] )olA H o] E
MeOH(320me) &9 tert-HE 2-(2-WA KA EA])olA|E| 0] E(16.3g, 61.2mmo)2] & N, slollA] Pd/C(2g, &

24 100E A7reiv. dEds A sl @rIAZAL, L2 33 HAs Y. EFES 50T 12417 &

b Hy(50 psi) sholl mRkAIZITH. Rbg =S o3 Fol st st 5212,

tert-HE 2-[2-(EFO|EFL2ZMEA) A EA JotAEH o] E

F& W W E ekl 4 59 dolH e Hye whg Ea}*ioﬂ, AgOTf(21.9g, 85.1mmdl), AHEZZ
$=2(15.1g, 42.6mml), KF(6.6g, 113.5mmol), tert—-Hg 2-(2-3o] =2 A o EA]) oA H O] E(5.0g, 28.4mmol), 2
EtOAc(150me) & 25Col Al N, 3ol H7}slsluk. olojA, 2-FF 223 2]d(8.3g, 85.1mml) E TMSCF:(12.1g,

85.1mmo) S 44

o =y, YF 52 30T nwoez SAAIATH ve EIES 25T A 14/\1?*
ot WA AY, Mg ERES ATty ZEaE FE A7 VA, 7 Sl 20T el FEAIF T R
AF2 MTBE(100m0) 2 M Z &z A, o3 &, oxale 1 N CuS0,(3x30me), A< (20ml) & A& 3shw o]OM,
T4 NaS0,2 AZRAI71aL, o3 & 749t sl FF5AAT. fALE AdeE7bd 25 a2etegigdd o) AA
A=

2-[2-(ESo| ZEF L ZH|EA] )| A o} N EAL

DCM(5me) 52 tert-FE  2-[2-(EZO| ZF 22 EA] ) EA] |l B0 E(4.4g,  17.9mmol)2 S
TFAC10.1me, 136.0mmo)E H7F8FAtl. EFES 40TolA 2A17F & WA Z Y. g E3ES 748 st &
FEAF .

NI[3-[5-[3-A|&-(Ego)| ZEF 0 2H|EA))ALo| F2HE ]-1,3,4-S AT o] o} &-2-A |-1-n}o) Ao EF 2 [1.1. 1] H &k
d1-2-[2-(EFO)| EFLZHFA] ) EA| Jo}A| Eofulo]| =

DMF(2me) 2] 2-[2-(Edo|ZF L2 EA]) o EA] JoPAEAH(69.3mg, 0.37mmo) ]  &Holl 0Tl N, 3}l
HATU(140mg, 0. 37mmol)e A7Veldnt. EFES 308 B¢ 0TolA mukA]71aL, o]o]A], DIEA(147mg, 1.14mmd)
L A 22-1-[5-[3-(ETo)| FF L 2HEA AL S 2 HE |-1,3, 4~ Al tfo] o} F-2- | nfo] Alo] 2 [1.1. 1] A §-3-o}
wl —G}O]Eigia}qc( A 2= BEQA O] AA 7 AEHE 8:1 WA 10:1)(100mg, 0.31mmo)E 0CoA &lo]
A7pslgY.  bre EFES 16TolA 1447 FooaRRAIATEH, Wb ERES H0(10me)ol  2lS
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[0938]

[0939]

[0940]

[0941]
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HES A XA 713, oo A, EtOAcE FE3FTH(Ex5m). T3 #7158 H0(Bx3m) 2 A5 (3x3ml) 2 A H 3}
WA, 59 NapSO 2 21713, o3k &, 7et 8tell s&FAH Y. 249 dbg E3ES 94 HPLCE o] 8319
AA BT, LC-NS, m/z = 460.4 [MHH] . H-NWR (400 MHz, CDCl3): & 7.05 (br s, 1H), 4.70 (&34, J

=7.56 Hz, 1H), 4.20-4.10 (m, 2H), 3.98 (s, 2H), 3.82-3.73 (m, 2H), 3.32 (tt, J =10.15, 7.80 Hz, 1H),
2.86 (dtd, J=9.76, 7.29, 7.29, 2.89 Hz, 2H), 2.73-2.64 (m, 2H), 2.61 (s, 6H).

Al 95

2-[3—-EWL~(E o) BF0 Sl E A )AL ZEHEA |N-[3-[5-[3-N 2-(Eeto] EF 0 2 ) At 2B -
1,3,4-SAbeho] o} &-2- -1kl Aol 22 [1.1. 114 Job Al Echopo] =

EW2-[3-(2-tert-HEA 2S5 ZA)ALIZEHE] 4-}o|EZE o] =

THF(40me) 9] A A-tert-H8 2-(3-8lo| =2 A|Alo] ZF 2 HEA])olA 0] E(2.0g, 9.9mml) 2 4-L}o]EzZulz
AH(1.8g, 10.9mmol) ] &&&Eo] 15TCo|A] N, sfoll PPhy(3.9g, 14.8mmo)E H7}stich. o]ojA], DIAD(10.0g,

49 .4mmo) E 0ColA N; sfell Hrtatdvl. whs E3HES 15CoA 15A%F HoF kA Y, ks E3ES

= b oo

(30m) & WS AAAF|3, EtOAcE FZPTH3X10ml). &3 F714 d5GnoE AHea A, F
Na,SO, 2 Z1ZA71a, o3 & 79F stel FFAAT. AAs Aegbd 2y AazetEadde] 9
A A
EdE-tert-FE 2-(3-3o|EFAA|ZEZRFA oM H I E
THF(10m¢), H:0(2me) e} MeOH(20ml) 9] EWMA-[3-(2-tert-FHEA|-2-& 2-o| EA)ALO| FRZHE] 4-1}o]EZH
Zo|o]E(1.4g, 4.0mmo)e] &Ml 15CoA N, Fol] KyC05(559mg, 4.0mmo) S H7}etF . ¥H$ &8-S 15T
A 3A1ZF B9 WHIAIZATH ¥he EFES B (20m) 2 YHSAXAIZ) AL A, EtOAcE FZ3FITH(3X 3
g f71d e Gno) R AFsIaL A, B4 Na,S0,2 AFRAI71aL, o3p &, 79t st FEAAT. xS A
7HA 29 azutEae o] s At
Edx-tert-HE 2-[3-(EFO|EFLRHEA| )AL ERHEA [olAE o] E:
EtOAc(30mé) 2] AgOTf(1.6g, 6.2mmol), AHAEZFQ=(1.1g, 3.1mml) = KF(483mg, 8.3mmol)2] &3
EdWla-tert-HE 2-(3-3lo|EEAALo|FZHEA]) oA HI O] E(420mg, 2.1mmd) 15CelA N, 3ol & H7hshar,
FA4 A= gt olojA, 2-ZF 2298 (605mg, 6.2mmo)S EFE| FHIE Fof, 15Tl A TMSCF;(836
mg, 6.2mmo)S H7IEAATE. WbE EFES 15ToNA 15417 S WHkAIAT. ¥ EFES AZIHAR o
AlZ1aL, ZSE st SFAIAT. IALE A Zi aRetE e o) AAsd
EW2-2-[3-(EFO|EFLEHFADAI| EZR-F A JoLA EAL:
DCM(5me) 9] Edl-tert-HY 2-[3-(Ego| EZFL2HEA]) AL Z2/H-FA] JolA H 0] E(90mg, 0.33mmol) 2]
Lol 15TCA] TFA(1.5g, 13.5mmo)E H7}etodct. E£IES 40C=E 7FEst9 i 147 B¢ wwkA At =
FHES 7t st EFAIAL
2-[3—EWXL-(EFO|ZFLZWEA )AL SR REA | N[3-[5-[3-A| &2~ (EFO| ZFLEHEA A 22 HE ]~
1,3, 4-SAtkolokE-2-d ]-1-Hlo|Abo| S 2 [1. 1. 1] A & JopH| Eolwto] =
DMF(5me) 59 EN~-2-[3-(EFo]EF L2 F A AL ZZ2/-FA [N EAN72mg, 0.34mmo) o] E3=¢] 15T
oA N, stol]l HATU(128mg, 0.338mmo)ES H7letich. ZFES 308 H¢F wwkAl7]a, o]oja}, A]~-1-[5-
[3-(Egto] Z2 R 2| EA AL | E2[FE |-1,3, 4-FA oo} Z-2-d [ulo|Ate] S 2[1.1. 1] Fgh-3-0}7] glo|=2F
A B A o] AA 7 A35EE 8:1 WA 10:1)(100mg, 0.31mmol) = DIEA(159mg, 1.2mmd)E 7}
sholtt. Wk EfFEs 24 wob wukAZe. wke iﬂ%e a(SOm/&)i HHEAAAIZ)aL, EtOAcE FE5}3
g(3x10me). 3 F714s F5@CxomO)E AlFeal YA, F4 NapSO, 2 AZA7]aL, o3 & 749t el &
ZAAY, 24 WS EFES o) HPLCS o] &ato] AAISHATH. LCMS, m/z = 486.4 [MHH] . H-NMR (400
MHz, CDCly): & 7.00-6.82 (m, 1H), 4.96-4.84 (m, 1H), 4.71 (34, J = 7.55 Hz, 1H), 4.28-4.20 (m,

\]
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1H), 3.89-3.79 (m, 2H), 3.32 (tt, J = 10.14, 7.72 Hz, 1H), 2.91-2.81 (m, 2H), 2.75-2.64 (m, 2H), 2.63
(s, 6H), 2.57-2.45 (m, 4H).

AA ¢ 96
NI3-[2-TE-4-[3-(E2o] B0 2 Z A )AL o] 22 R o] v hE-1-2 -1-whol Afo) 22 [1.1. 1] AR A |-2-[3-
A 2-(Eo| EF LTSN )Mo 22 HE A ok Ectrto] =

A-tert-FE (3-(2-3-(Eco| B0 2HFA )AL 22 HE A opA Eckul )l Aol 22 [1.1. 118 R-1-2) 7
s o] =

DMF(10m¢) 9] Ala-2-[3-(Eg}o]| ZF 2 EAALO|ZZR-EA] JoF EAH(1.0g, 4.7mmol)e] &Nl 20T+
tert—-H8 MN-(1-o}r|=-3-v}o|Alo] ZF =2 [1.1.1]H &Y ) 7}ulH o] E(926mg, 4.7mmol), HATU(2.0g, 5.1mmol) 2
DIEA(2.4ml, 14.0mmo)E& #H7}8}4iT). H&% EZFES 20CAA 2A7E FoF wHkAIF Y, dkE- %E‘%% a5
(Gome)ol H3 UA, EtOAcE F28gth(3x50ml). 3t 5714 95 (50m) 2 AAS T YA, 5 Na,SO=
AzAN71a, o3 T et sl HEAF Y. xS Agyba 72y azetEadgyd o8] AT

Al 22=N-(3-o}u| mrlo] Ao 2 [1.1. 1] 8-1-U )-2-(B3-(E )| FF L ZH FA| )AL | FZ /-5 A] ) o} A Eofrfo] =
EtOAc(10me)  &o Alz-tert-fd M[1-[[2-[3-(E&e] ZF LR 5 A ALl 2 25 A JobA - ]obr] = ]-3-1}o]
Abo]ZF 2 [1.1. 1136k [71upH o] E(500mg, 1.3mmol)2] &Mool EtOAc/HCI(10me)S H7}&t ). b 25
TollA 1AZE B WA Y, Wbg EFES 7% sholl FFAI% Y. LC-MS: m/z = 295.1 [M+H]

3=

oo
tlo

Al 2N (3-((2-F2-2-(3-(EF0)| EF L 2H EADAL| EZHE ) o) o}r| i) vlo]ALe] S 2 [1.1. 1] E-1-9 )-2-
(3-(Ego| EF L 2HEA )AL S 2 RHEA] ) ofA| Eolulo]| =

CH,ON(10me) 9] 2-H2R-1-(3-(Eto]|EF L2 SADA | F2HE) e (1.0g, 4.0mmol), AJZ-N-(3-o}v]
wnlol Aol F 2 [1.1. 1] E-1-U)-2-(3-(E}o| EF L 22U EA AL F2H-EA] ) olH Eolulo| = o=z F 2}
o]=(1.2g, 3.6mmo)e] EFHEo Na,C0;(1.5g, 14.5mmo)E H7Fstch. w8 EES 40TolA 15417 B9k
WA, B EFES o1} Fo] 7Y st FFAIAT. xS AgbAa 29 azutEodgae] o8 AA

aFAth. LC-NS: m/z = 475.2 [M+H]'.

A 2-N-(2- 4 2-2-(3-(ETo] BF0 2 5 A AFo 2 ZHE ) &)-N-(3-(2-(3-(E o] R0 2 S A Aol 22
RS A oA EckE £ )utol Ao 22 [1.1.1]A8-1-8)opH Eo}rto] =

oﬂﬂopﬂa(gem& 0.83mmol) S 0ColA DCM(Zme) T2 AlZ&-N-(3-((2-%4-2-(3-(Efo] 2F L2 W EA] ) ALo] E 2

g)ede)obn| )ule] Aol SR [1.1. 1] E-1-Y)-2-(3-(Eo| EF L2 F A ALo] S 2 F-EA] ) of A Eoluto] =
(360mg, 0.76mmol) ¢ TEA(0.64ml, 1.9mmo)ol A7}ativh. Fozl 2S5 0TColA 0.547F &< wA|Zlvh. wk
& EES NalCO;(5me) 2] H7bell 9j&l] Whg gAA]7]aL, 0ColA pH = 8 WA 92 ZH3la, EtOAcE FE3}

A3 x5m). e F715S G5Gu)E ML YA, F4 NaSO,E dxAI71a, o3 &, 749 sl 5%
A AT, LC-NS: m/z = 517.2 [M+H] .

N[3-[2-FE-4-[3-(Eete] SF L2 W SA DA E 2R E oMt E-1-d |-1-vto]Ate] S 2 [1.1. 1] A&kl ]-2-[3~
A 2-(E0)| Z 7 2| EA])ALo]| 2 H A JolH Eolrlo| =

DMF(0.5m¢) 2 CHsCOOH(4ml) 9] A A=-N-(2-S4-2-(3-(Egto] Z2F o 2| E A Alo|Z 2 HE )l ' )-N-(3-(2-(3-
(Egfo] &5 OiUﬂ%M)A}OFEHEM)OMIEOPUIE)HFOWOFL [1.1.1]30€k-1-9)o}A| Eo}rto] =(390mg,

0.76mmol) ©] &<l CH;COONH,(233mg, 3.0mmo)E 713ttt &S 100TolA 24417 & WA AT, ¥hg-
EFES 0CA pH = 8 WA 9= NaHC0:¢] 7ol oJs) wkg FAA7]aL, EtOAc®E FZE3FATH(3x10me). T3
FNES d(om) 2 AFsE YA, B8 NapSO,E AXA7|a, o3 & 74¢t dlo] m=A 7Y, 249 wks
E3HES o) IPLCE olgate] AASHTH. LC-MS, m/z = 498.4 [MHI1". H-NWR (400 MHz, CDCl): & 6.91

(s, 1H), 6.58-6.53 (m, 1H), 4.60 (FX, J = 7.6 Hz, 1), 4.34 (&34, J = 7.1 Hz, 1H), 3.84 (s,
2H), 3.78-3.70 (m, 1H), 3.00-2.87 (m, 1H), 2.86-2.78 (m, 2H), 2.78-2.66 (m, 2H), 2.66-2.59 (m, 6H),
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2.45-2.39 (m, 3H), 2.38-2.19 (m, 4H).
AA ) 97

2-[(6-222-3-9 Q)W SA| | W [3-[5-[3-A 2~ (EF)| EF L 2H| A )AL 22 R E -1, 3, 4-SArho] o} &~
2-91-1-nlo)ALo| Z2[1.1.1]1 M &Y Jo}A| Eolwlol =

THE(5.0m) =9 (5-ZF==-3-9g9) w2 (35mg, 0.24mml)e] E3FEof 0ColA N, 3ol NaH(13.0mg, 0.33m

mwl, FF £ 60%)2 H7FstATt. EFES 0TolA 308 HoF WHkA]7|a1, o]ojA] | 2-BE W -N-[1-[5-[3-A]~=
~(Egfo] E2F22H 5 ALl 274 ]- 1,3,4—£A}ﬂr01 o}E-2-4 ]-3- B} JAFol S 2 [1.1.1]H sk JolH| Eofnjo] =
(90mg, 0.22mmo)E 0TClA N, sholl H71slek. Wbg E3HES 15TelA 14.5A1%F & wRkAIH Y. vkg &3

=& ¥3 NICL (10me) = whg FAA[7]AL, EtOAcRE FESFATHEXEm). 3 77142 A7(2x3m) = Al
Shal WA, e NapSO, = AZA17]1aL, o3k 5, st st s5A3 0. 229 wks EdEs 94 IPLCE ol &

sto] gAletith. LC-MS, m/z = 473.3 [M+H]+.1H—NMR (400 MHz, CDCls): & 8.57 (d, J = 2.26 Hz, 1H), 8.48

(d, J=1.38 Hz, 1), 7.69 (s, 1H), 6.94 (s, 1H), 4.78-4.64 (m, 1H), 4.60 (s, 2H), 3.99 (s, 2H), 3.31
(tt, J=10.12, 7.83 Hz, 1H), 2.86 (dtd, J = 9.79, 7.31, 7.31, 2.95 Hz, 2H), 2.72-2.65 (m, 2H), 2.61
(s, 6H).

Al 98

5-Ako| S 2 L2 B-N-[3-[5-[3-A 2-(ETI B0 2 ZAD AL 22 HE]-1,3,4-5 A rho] o} E-2- [-1-vko] A}
|22 [1.1. 1108 |oko] &S AHE-3-71 8 2ofufol =

DMF(1m¢) 59 5-Alo]E R X2 Holo] ASALE-3-7H5A2H(50mg, 0.32mm)e] E&-Eo] N, sholl HATU(120mg,
0.32mmo) S Z7Fsta A, TFES 308 o WHATaL, o], AlA-1-[5-[3-(Ego|E2F L2 EA]
Z2H39]-1,3,4-2A}t}olo}Z-2- |ufo] ALo]| E 2 [1.1. 1] HME-3-0}4 slo|= R I 2o = (A] - FHEQH]
|7} }ﬂle]L_ 8:1 WA 10:1)(89mg, 0.27mmol)e} DIEA(140mg, 1.1lmmo)E 0TColA &M H7}s}t .

SHES 20TColA 12417F ok WA AT, Wk EFHES 0Tl HO0(10me) 2] FH7loll o) WA XAl 7] AL,

o
2 A
o
EtOACE ZZatArH(3x10m). &3 4713S d4(om) = MHet LA, B4 NS08 AxA711, o3} 3
Zrer shol] HEA|ATH Ao W EFES oA} IPLCS o] &3t AASTH. LCMS, m/z = 425.3 [MHH]
1H—NMR (400 MHz, CDCls): & 7.25 (s, 1H), 6.32 (s, 1H), 4.71 (854, J = 7.56 Hz, 1H), 3.40-3.26 (m,

1H), 2.94-2.81 (m, 2H), 2.74-2.69 (m, 2H), 2.68 (s, 6H), 2.15-2.03 (m, 1H), 1.19-1.08 (m, 2H), 1.03-
0.94 (m, 2H).

AA e 99 & 100

(69)-5-#'d-F[3-[5-[3-A| =-(EFo| FF- L2 FADAL| E2/FE ]-1,3,4-FAltho] o} F-2-U |-1-H} o] Alo] S 2
[1.1.1]92< |4,5-T}0] 3Fo] ER2 0}o]| 2FALE-3-FLF 2oluto| = B (5R)-5-#d-N[3-[5-[3- A|2~A(E}o|&F
LEHEA )AL ERZRE]-1,3,4-A T 0| o} E-2-F |-1-H} o] Ao EE [1.1. 1] A &hd |4, 5-T}o] 3fo| = R o} o] & &
AFE-3-F}E20lulol &

DMF(5me) Z¢] 5-#d-4,5-t}o]slo]ERolo] ALALE-3-F}EAAH(71mg, 0.37mmol)e] Z3FEo] 15CAA N, sf
o HATU(141mg, 0.37mmo)E H7}aldvt. EIES 15ToA 308 FoF wHkA]7| 3, o]o]A], A]A-1-[5-[3-(E
golZF L2 EA AL FZRE 1,3, 4-FAlt}olo}Z-2-d [ulo|Alo] ZF &2 [1.1.1]HEk-3-0}7 o=z F 2 glo]
E(AA- FEERAAeAAAZF AHA3HEE 8:1 WX 10:1)(110mg, 0.34mmod) 2 DIEA(87mg, 0.68mmo) S

A7pskdek. eSS 25412 o wWAHY. 9hs EFES EG0m) ¥ EtOAcE
FEIPTB*10m) . T3 F714S 542 AFHIL YA (3x5m), 4 NaSO,.2 AFRA7]a YA, o3 &

0
A% el FAAT. BIE QA AR b ol PG A, olF Sl Sl S

-(R)-5-19d-N(3-(5-(3-(EZto] ZFQ | EA ) Alo| F 2 HE)-1,3,4-Z A t}o| o} Z-2-U )ufo]Alo] S = [1.1.
-1-4)-4,5-T}o] 5}o] = R o} o] A2 A} -3-F}H 2~ olmfo] = (99) (SFCol Al 3= 1). LC-MS: m/z = 463.2 [M +

rLEA
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H]+' H-NIR (400 MHz, CDCl3): & 7.48-7.29 (m, 5H), 7.18 (br s, 1H), 5.77 (br t, J = 9.98 Hz, 1H), 4.81-

4.63 (m, 1H), 3.79-3.53 (m, 1H), 3.42-3.19 (m, 2H), 2.86 (br s, 2H), 2.75-2.68 (m, 2H), 2.65 (br s,
6H) .

(9-5-3HI-N(3-(5-(3-(Egto] ZF L W EA Ao Z 2 HHE)-1,3,4-SAlt}o| o} Z-2-A ) ufol Ao = [1.1.
El-1-9)-4,5-T}o| 5} o] E R o}o] A2 A} E-3-7} 2 2olulo]| = (100) (SFCAlA] 13 2). LC-MS: m/z = 463.2 [M

+ 1

+ H] . H-NMR (400 MHz, CDCl3): & 7.47-7.29 (m, 5H), 7.18 (s, 1H), 5.77 (dd, J = 11.29, 8.91 Hz, 1H),

-
114

4.71 (%, J=17.50 Hz, 1H), 3.65 (dd, J = 18.01, 11.48 Hz, 1H), 3.42-3.18 (m, 2H), 2.92-2.82 (m,
2H), 2.76-2.68 (m, 2H), 2.66 (s, 6H).

AA4 101
N[3-[6-[3-A| &~ (EFo)| EF L 2ZHEA] )AL EZ2HE ]-1,3,4-FAlt}o] o} &-2-U ]-1-H}o] Ato] 22 [1.1. 1] H &
A1 EZI1,2-c]¥ g r|D-3-FF20}ulo] =
DMF(2me) &9 9E=2[1,2-c]¥)gnd-3-7}542H(50mg, 0.31mmo) 2] EFEo] N, 3lol HATU(120mg, 0.31mmo)E
A7Velal, BFES 308 E9F WA AL, o]o] A, A]A-1-[5-[3-(EFlo]| ZF 9 Z W EA])A}o
SAfthololE-2- Jutol Ao S 2 [1.1. 1] gk-3-0o}71 oFO]Ci:LiEMC(A]* F-iQ) Ao
8:1 WX 10:1)(170mg, 0.59mmol) 2 DIEA(130mg, 1.0mmo)E 0ColA gHo| H7lsldry. wg &S I
A 12417 B WA AT, Bk EFES 0TolA B0 10mee] H7bel o) w-EAHX| A7), EtOAcR FE3%1

]ei ] 1,3,4-
BAAY Az

GH(Ex10me) . g 7714 A(1om) = AlHSkIL YA, 7 NapS0,= A2A7]1aL, ol §-, 3t stell 554

Zok., 24 whg ERES 9 HPLCE ol&3ste] AASIATE. LC-MS: m/z = 434.3 [M + H]+. 'H-NMR (400
MHz, CDCl3): & 8.72 (s, 1H), 8.26-8.16 (m, 2H), 7.52 (s, 1H), 7.03-6.95 (m, 1H), 6.76 (d, J = 3.89

Hz, 1H), 4.71 (t, J = 7.40 Hz, 1H), 3.42-3.29 (m, 1H), 2.86 (br s, 2H), 2.77-2.73 (m, 1H), 2.72 (s,
6H), 2.70-2.64 (m, 1H).

A Al 102

(2R,3aR,6aR)-5-(2,2,2-E&}o] ZF Q. R ”)-W[3-[5-[3-A =-(EZ| EF 2 2H EA )AL 22 HE]-1,3,4-5
ApttolobE-2-d |-1-HtojAto| 2 [1.1. 1198 ]-2,3,33,4,6, 62 FAISIO| E2F 2 [2,3-c]H E-2-7HF & ofvlo| =

A &=-(2R,3aR,6aR)-tert-HE 2-((3-(5-(3-(EZO| EF QL ZHEA| )AL E2HHE)-1,3,4-ZAt}olo}Z-2-Y )u}
oJAel S 2 [1.1.1]98-1-¢ )7 E D) H EESIo| 22 -0 F 2 [2,3-c] P E-5D) -7 A F ol E

DMF(2me) 39 (2R, 3aR,6aR)-5-tert-HEA71HI-2,3,3a,4,6,6a- A eto]| =2 F & [2,3-c] 9] E-2-7H2 2 2H(50
mg, 0.19mmol) 2] -&¥ o ocoﬂﬁ HATU(74mg, 0.19mm)E FH7FsISItE. 37 $o, £3ES 0TolA 308 &<t
WHRAIZ1AL, o]ojA] | AJ2a-1-[5-[3-(Egto| EF L2 H| EA] )ALl S 2 /E |-1,3,4-F A rho]o}E-2-4 Jufo] Ale] &
2[1.1.1]9gk-3-o}%1 okﬂﬁiﬁiﬂ}o]t(kl - FEAAIFAA HF5EE 8:1 WA 10:1)(63mg, 0.19mmol)

2 DIEA(93mg, 0.72mmo)E 0°CollA H7bsloitt. o EFES 15Tl A 12417F 59 wHkA Z Tk, uke &
FES 0CAA HO(10me) o] 7ol 93] vk AAI7]aL, ©o]ojA], EtOAc®E FZ3FAUTHEX10me). 33 77174

S H03x5m) B G2 AHSFL A, o NapSO= A2A71aL, o3 &, 33 st

off %
Hy

Al ATt
LC-MS: m/z = 473.2 [M+H-561".
(2R, 3aR,6aR)-N-(3-(5-(3-A| &~ (EFO| FFLZHFA ) ALo| 22 HH )-1,3,4-ZAl o) o}&-2-4 )y ulo| Afo] SR [ 1.
1. 119 5&-1-Q) Ar}elo| E2 -2 F 2 [2,3-c] ¥ E-2-7HE 2olulo] = TFAY
DCM(2me) 52 (2R, 3aR,6aR)-tert—HE 2-((3-(5-(3-A|2=-(Eg}o]| ZF 2| EA Ao Z 2 H-H)-1,3,4-FAT}
olo}E-2-d)utol Aol ZF 2 [1.1. 113 -1-) 7Y ) g Egtélo| = %%i[ ,3-c] 9 E-5(30N - A g o] E(1
2 15ColA 1217 Sk Az}, wkS

40mg, 0.26mmol) ] &Mell TFA(616mg, 5.4mml)ES H7belgth. E£d&L
s+ Zrot sloll FF=AIFHTF. LC-MS: m/z = 429.2 [M+H] .

=1
H=

ot
tlo

(2R,3aR,6aR)-5-(2,2,2-E& o] 2F 2 2 & )-N[3-[5-[3-A| =-(EFo| ZF L. 2| FA] A E2 /Y ]-1,3,4-5
Abtholohg-2- ]-1-utol bl S-2[1.1. 1109 1-2,3,32,4,6, 62 ANt o S F 2 [2,3-c]5) §-2-7H Zolwto] =

- 123 -



[0983]

[0984]

[0985]

[0986]

[0987]

[0988]

[0989]

[0990]

[0991]

[0992]

S=S46 10-2757890

THF(3m¢) 32

(2R, 3aR,6aR)-N-(3-(5-(3-A| 2-(Eg}o)| ZF 0 2| EA] ) Alo| F 2 HE )-1,3,4-2A}t}o] o} Z-2-Y )ulo|Alo] F & [ 1.
1113 e-1-d) AR} slo| E 225 %2 [2,3-c] 9 Z-2-7}E »~o}ulo] = TFAY (150mg, 0.28mmo) 2] &-Hol| 0ColA
DIEA(179mg, 1.4mmol)S} 2,2,2-Eg}o]Z 20 2od Egto]|Z2Q 2 vebd ¥ u|o]E(96mg, 0.41mml)S H7}8F9ich.
S 3355 50TolA 4417 BeF WHkA AT, kg 2355 0Tl H0(10me) e 7kl o) wh-g-H A A7)
i, o]oJA, EtOAcE FESFAFTHEx10me). T3 F714 FG5Gm)=Z A UA, F4 NaSoE
AzAN7|3, A3 &, 7ket to] TE=AHT, =4 S 924 HPLCE o] &3t AAsit). LC-MS:

1

m/z = 511.4 [M + H]". H-NMR (400 MHz, CDCl3): & 6.98 (s, 1H), 4.75-4.65 (m, 2H), 4.55 (dd, J = 8.82,

lo

T
olo
ot

o
il
tlo

6.62 Hz, 1H), 3.32 (tt, J = 10.17, 7.80 Hz, 1H), 3.09-2.96 (m, 3H), 2.92-2.82 (m, 4H), 2.74-2.67 (m,
2H), 2.59 (s, 8H), 2.25-2.17 (m, 1H), 2.17-2.06 (m, 1H).

AAl4 103

6-FZZ-N-[3-[5-[3- A 2-(ES)| EFFLZHFA A EZ2 HE ]-1,3,4-S At} o] o}&-2-U ]-1-H}o] Afo] EZ [ 1.
11198 d Jo)m k& [1,2-a] ¥ F D -2-F} & Ao}mlo) =

DMF(2ml) Z9] 6-F2Zolu|t}x[1,2-a]d 2l d-2-7F 222 (100mg, 0.5Immol) ] &Hell 0°CAlA N, 3}ol] HATU(19
mg, 0.5Immd)E H7lelgdeh. EFES 308 ¢t wukx 7] A, 0TAA, o]olA, A~ -[3-(Ego] EF

L2 EA)AL FE2RHE]-1,3,4-F Aol o} E-2-d | o] Alo] Z 2 [1.1. 1] g-3-o} T oMEi%iE}O]E(Alé—
BB dAA AEFE 8:1 WA 10:1)(138mg, 0.42mmd) 2 DIEA(203mg, 1.6mml)E 0CoA] LMo A7}
shlth. WS EFES 16TColA 1447 59 WREAIZ Y, WES 35S 0TolA H0(8me) 2] H7tol o3 wkg

g

R
~

17131, oo}, EtOAc®2 FEdHtH(3x5ml). &3 717d& H0(3<3me) R HFF(3x3ml) = A Hsfar, 5

H
T NapS0, = AxA171aL, o3k 5 25t dfoll 5FHAR TES I HPLCE o] &3te] AAEHS]

=

x49 W

el

ot

th. LC-MS: m/z = 468.3 [M + H]". 'H-NMR (400 MHz, CDCls): & 8.23 (dd, J = 1.87, 0.77 Hz, 1H), 8.11 (s,
M), 7.81 (s, 1H), 7.52 (d, J = 9.70 Hz, 1H), 7.25 (dd, J = 9.48, 1.98 Hz, 1H), 4.71 (LFH, J=7.55
Hz, 1H), 3.33 (tt, J = 10.14, 7.72 Hz, 1H), 2.93-2.82 (m, 2H), 2.74-2.68 (m, 8H).
AA o 104

T-EE2Z-N[3-[5-[3-A| 2~ (EF)| ZF L2 FA AL S 2 /FE |-1,3,4-FAlt}o] o} E-2-d |-1-Hlo] Alo] S 2 [ 1,
1.119gd Jo)m| bz [1,2-a] ¥ gl d-2-F} 8 Xolmlo] =

DMF(2m¢) F9] 7-FZZolu|thx([1,2-al¥2]d-2-7} 52 4H(50mg, 0.25mmol) &-<oll HATU(97mg, 0.25mmo)E %7}
SHATE. E3HES 0TAAl Ny 3bell 30 Bt MHHAIZ|AL, o]ojA], AJ2-1-[56-[3-(E&o]| EF LW EA])ALe] &
2RE]-1,3,4-FAtolo}E-2- [ufe] Ao E 2 [1.1. 1] :g-3-0}7l slo| =2 F 2 Efo] = (A2~ FE A o] A |
7F AEE= 8:1 WA 10:1)(69mg, 0.21mmol) 2 DIFA(101mg, 0.78mmo)<S 0Col|A &Me] Hr7letget. vre &
FES 16TCAA 14AZE T WHkAIFE Y, HbE E3ES 0TollA H08me)ol <3 RS 4X A7) 3 A

]I

EtOAcE FZ&3tguh(3xom). T3 7148 HO0(3x3m) © AF(B3x3m)E MAHs, ¥ Na,S0,2 AFA7)
a, o3 & 7t sloll mEAIHUY. 22 wke ERES 94 HPLCE o]&3te] AASATE. LC-MS: m/z
468.3 [M + HI'. 'H-NMR (400 MHz, CDCly): & 8.45 (br s, 1H), 8.17-8.16 (m, 1H), 8.24-8.11 (m, 1H), 7.75

(s, 1H), 7.03 (br d, J = 6.65 Hz, 1H), 4.72 (br t, J = 7.47 Hz, 1H), 3.40-3.28 (m, 1H), 2.88 (br d, J
= 8.66 Hz, 2H), 2.74-2.68 (m, 8H).

AAl4 105

2-(3-EF 2 ZHZA)-W[3-[6-[3-A 2-(E&| EF L 2H| FA )ALl F2HE 1-1,3,4-FA o] o} &-2-U ]-1-w}
olAtel 22 [1.1. 1M A JopH| Eo}uto] =

DMF(2ml) 9] 2-(3-FF L2 5 A oM EAH(100mg, 0.59mmdl)

A7beklek. 202 Fol, Al2-1-[5-[3-(Edte] EF L2 5 A] ) Aol
FE[L11]9E-3-0p  sfo|mRFRefo] = (A5 Fgialo]

o] E3gEo HATU(270mg, 0.71mmol)S N, 3ol
FRFE]-1,3,4-FA rho] o} E-2- Juto] AL
A7 AEFHE=E 8:1 WA 10:1)(170g,
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[0993]

[0994]

[0995]

[0996]

[0997]

[0998]

[0999]

[1000]

[1001]

[1002]

[1003]

[1004]

SEE5 10-2757890
0.59mmol) = DIEA(300mg, 2.4mmd)S 0TCoIA olo] A paleith. whe 2 20Co A 1247 S WHkA %
o RES EFES 0CAA H0(10me) 9] H7bel o)) REgAX|A7]aL, EtOAcE FE3H v (3X10m). &g f71
AE dom) 2 MASE YA, 4 Na,SO,E AZRAIZ1aL, o3 &, 3¢k sl sFA 780, 249 v &

A4} HPLCE o] 8310 AAEHATH. LC-MS: m/z = 442.3 [M + H]'. H-NMR (400 MHz, CDCls): & 7.35-

7.28 (m, 1H), 7.02 (s, 1H), 6.81-6.65 (m, 3H), 4.71 (=X, J=7.6 Hz, 1), 4.45 (s, 2H), 3.39-3.26
(m, 1H), 2.93-2.81 (m, 2H), 2.76-2.68 (m, 2H), 2.66 (s, 6H).

AAe 106 E 107
2-[3-A2-(EFO| B2 0 2| B AP 22 REA | N [3-[5-[3-A| 2-(Efo| TR 2 ZA A L) Ao S2HE]-
1,3,4-2 At} o}=-2-A ]-1-8}o| o] E 2 [1.1. 1] H e [} A Eo}rfol= © 2-[3-A|A-(EFo]ZE Q0 ZHEA])
ALo| E 2R EA|-N[3-[5-[3-EWA-(EGO)ZSFQ2HEA W E)Alo] E2HE]-1,3,4-SA T} o] o} F-2-A |-1-1}
o|Alo] & [1.1.1]13 et [ o} A Eo}rfo] =
e 3-ofn| mulo]Ate] 2 [1.1. 1] e-1-7tE A H 0| E Fo|=2E R o=
BtOAc(15mt) o] W® 3-(tert—it5A7hud ot ) utol Ao

==[1.1
o] EFE] HCI/EtOAc(15me, EtOAc &9 4AD<S H7teklvh. vk EFES
U ERES S el sEHAI.

119 E-1-7FE- A o) E (500mg, 2. 1mmol)
S 20CoA 2A17F Z¢F WHEAH T},

N2t 3-[[2-[3-(E2ko| EFL ZHBA)A ) Z 2 HEA JobiE |obu] = [ukol Aol 22 [1.1. 1] A g-1-7+ 54 4]
E

DCM(4me) F2 Al22-2-[3-(EgO| ZF L 2| EAD AL F 2 HEA JoFA E4H(530mg, 2.5mmol) 2] Z3HEo] N, 3}oll
HATU(1.1g, 3.0mmo)E #H7}etirt. 302 Fof, wWE 3-ofm|xnlo]xlo]Z2[1.1. 1] E-1-7} Aol E sloju=
Z2¢lo] = (440mg, 2.5mmol) 2 DIFA(1.3g, 9.9mm)E 0ColA LA Hrlslgoh, whg 328 20Tl A 12
AZE Zor WHkAI AT, WS EIES 0CoA HO 15mee] H7tol oa) WS AHAAZ) 3, EtOAcE FZ3H(3
x165me). &3k F71AS A5 (15m) 2 AFsta, T Na,SO,E AZRZA 7|3 A, g3 & 748k sl 5=A2
th, WALE A 2 gaeE gl o GAslt).

A 2=-N[1-(Blo| =877l d ) -3-nlo]Alo] S 2 [1.1, 1] e |-2-[3-(E o] ZF QL2 W EA AL S ZHEA] o}
A Eolulo]=

EtOH(lOmfé) F9o  Aa-vE 3-[[2-[3-(Ege]| ZF QR EA AL FZR-E A JolA E Jolu] [ nlo| ALo] S 2
[1.1.1]9e-1-7} 22 8 o] E(450mg, 1.3mmol)e] E3Eo] N, st = 3} (680mg, 13.3mmd)S H7}
stk Wg EFES 80TolA 2417 Bt kAT, g EES 7 st sFAFH U

A 2-2-[3-(EFo| EF- L2 FAD AL E2/FFA [ W [1-[[[3-(EFo| EF L2 EAIHE )AL E2FEFLR ]
ohul ;=171 A ]-3-uto] Ato] E 2 [1.1. 1]A gD Jo A Eolutol =

EtOAc(Z2m) 9 AlZ=-N-[1-(Ftol =gzl 7tRd )-3-vlo|Ate] S 2[1.1. 1] Y |-2-[3-(Egfo| EF L2 W FA] ) A
o] FRFEA] oM Eoluto] = (200mg, 0.59mmol) &) E3HEo] 20TColA 3-(Ego]ZF 2 E A 1@)40]_;;5_
FFE A2 (140mg, 0.71mmol), T3P(1.5g, 2.4mmol, EtOAc 3¢ 50%) 2 Et;N(0.24g, 2.36mml)S H7}stgitt.
& ZFEES 20T 12417 Bk kAT, WS EFES 0ColA  E3F NalCOz(5me) el Z7fell <lsf Wt
AR A 713, EtOAcRE FEATH(Ex15ml). 33 7148 F4(16m) =2 AlHstz YA, 5 NaSO,=E AFA]
713, o3 5 7t sloll FHFAIFAT. FAS AegbA A aEvtEad e os) HAs .

2-[3-A| &-(EF)Z 2 Q 2 EA] )AL F 2 HEA] | N [3-[5-[3-A 2-(EFo|ZZ o 2 u|EAHE ) Ao F2HE ]-
1,3,4-SA ko] o} E-2-A |-1-Hlo|Abo| 22 [1. 1. 1] A gD JopA Eolulo] =(106) B 2-[3-Al=-(Ee}e] EF 20
EADA EZR/FA [-N[3-[5-[3-EWX-(EFo| ZF L 2HEAHE )AL EE2HE -1, 3,4-SA o] o} F-2-U |-
1-dlo]Ale| E2[1.1.1]H L oA Eclvlo] = ((Edl A2 BEAA )G RAA Y 5:1 EF=, 107)

-

oo

olo

CH,ON(2me) F9] Al2-2-[3-(Ego]| EF L2 EADAL| 2 R/HFA[-N[1-[[[3-(Egto] EF L 2| F A & ) Alo]
Febztrd Jobu| o |7t R Y [-3-vlo]Ate] S 2 ([1.1. 1] F ek ol Eofulo] = (20mg, 0.39mmo) S| Z3=ol N,
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[1005]

[1006]

[1007]

[1008]

[1009]

[1010]

[1011]

[1012]

[1013]

[1014]

[1015]

S=S46 10-2757890

&t A p-TsCl(180mg, 0.97mmol) ¥} DIEA(25mg, 0.19mmo)E H7Fslivh. Whg EFES 50TCA 124 F<t
REAZITE, WbE ERES E3} NaHCOs(7me) o] F7bell of3] w8 AAA7]1aL, EtOAc® FE3FATH3x7ml).

Rl

¥

7145 AF(Tn0) 2 AFSEL YA, T4 NapSO 2 72A1713, o3 3 3¢} sholl sF5A AT, 229 7k
E3AES 94 HPLCE o] &3t AASIY. 8 FEYUAIZEAE A H ek, LC-MS: m/z = 500.4 [M +

+

H] © H-NMR (400 MHz, CDCl3): & 6.92 (s, 1H), 4.3

H
=~
~ L

$EM, J=7.15Hz, 1), 3.98 (d, J = 6.15 Hz,
2H), 3.83 (s, 2H), 3.73 (&%, J=6.90 Hz, 1H), 3.67-3.58 (m, 1H), 2.83 (dtd, J = 9.94, 6.67, 6.67,
3.20 Hz, 2H), 2.80-2.70 (m, 1H), 2.66-2.59 (m, 6H), 2.59-2.52 (m, 2H), 2.34-2.22 (m, 4H).

AAle 108 € 109
1-[3-A| &-(E&to) ZF L 2 EAAL S 2R E |W[3-[5-[3-A| 2-(EF o) ZFQ 2 EX Al E2HE]-
1,3,4-SA}t}olo}Z-2-A |-1-H}o|Alo]| 2 (1. 1. 119 &L 19 #E-3-Fl B 2olulo] = & 2-[3-(EFo|EFQ2WE
ANAIE R RE - [3-[5-[3-A 2~ (EFO| EF L 2H EA] )AL S 2R E -1, 3, 4-S A tho] o} & -2-Y ] -1-1} o] A}
O EE[1.1.1]1¥ed | ¥ g & -3-F}E 2 0lvlo]| =
dd 1-(3-F a0l E2HE) -1 BE-3-71 5o E
DME(50me) 9] old 14T e}E-5-7E 2 H o) E(940mg, 6.7mmol)2] &Hol] 10T A Cs,005(2.2g, 6.71mmol) =
-BEHEAL|ZFZREL(1.0g, 6.7mml)S H7lect. whg EES -10ToNA 1A17F BoF wukA AT, HkS
EFES L000m)E  ¥HEAX 1711, EtOAcZ FESATH(3*30ml). T3 #7144 E4Gom) =2 AH sk
YA, 594 NapSO, 2 A2A7]aL, o3 3 749t dlol] HFA Y. dALE Agstd 29 I2utE e o)
AAEA. BX ol AAe EFE. LCNS: m/z = 209.1 [MHH]' .
dd 1-(3-3lo| =EA| o] S E2RE)-1FT I E-3-71 5o E

MeOH(10me) 2o dE 1-(3-FAAPe) E2/9)- 149 g&-3-75 A H o] E(770mg, 3. 7mmol) 2]

E3Ed -3
2 Ny, 3ol NaBH,(139mg, 3.7mmo)E 7:47%}91@. S TIES -30CoA 0.547F BoF mukA AT}

T
=

r}oi«
o 2

0ColA 30l ZA E3t NILCI(30me) ol H7kell osf ¥h-& AAAZT. EFES A stoll $FHAIA NeOHE
AAsIL, o]o}A | EtOAcE FE3IATHEx10m). &3 7148 A4 (20m) = AF et A, F5 NaS0, 2 A%
N7)aL, o £, wEAAT dx ool AA ] R, LCNS: n/z = 211.1 [MHi] .

AE 1-(3-(EFO|EF LEHFADA| S 2R E)- 19 FE-3-71 50| E

EtOAc(20ml) =9 AgOTf(2.4g, 9.4mmol), AWHAEZFQ Z(1.7g, 4.7mmol) = KF(729mg, 12.6mmol)<]

<
gt old 1-(3-3te] EF A Lo 2R FE)- 149 2tE-3-7H 5 A 8l 0] E(660mg, 3.1mmd) Thioll 2-EF 0 2ved
(914mg, 9.4mmol) 2 TMSCFs(1.34g, 9.42mmo)E #H7lalgich. wre EIES 20ToA4 1547 B9 o

S S oF Fol Y sl sFAzT. e Aeghd Zd AzviEadyd o8] AgAlskela. @l

A 0ol A EFE. LCMS: m/z = 279.1 [M+H]'.

1-(3-(Ego| EF L ZH BEA AL 2/ Y ) -1 H E-3-7H 542

THF(5m¢) 2 HO0(5ml) <] " 1-[3-(Egto| FF L 2mFA])Ato]| F 279 |-14-5] 2} &-3-7152 o] o] E (460mg,

1.7mmol) 2] &<Mo] 0ColA LiOH - H:0(208mg, 5.0mmo) S Z7}atch. whg E3ES 15T 6A17F Bt kAl
bostel] HEAZT. AARS H0(60me) ol &3 A]

7131, MIBER FE3FAth(3x20m). ololA, FAFS pll = 18 ZAHsa UA], DOM:MeOH(3X20ml, viv =
10:D= FF3n. o5 f7l=s 4 @Cm0) = AHskar A, F47 NaS0,2 3217151, ofx &, 2t )

71aL, ololA, 35T 2413 gt wRkAAY. W EEs A

o] FZAAC. dH ol AA ] EFE . LC-NS: m/z = 251.1 [MHH]'.

1-[3-A 2-(Eeto] B0 2 W% A Abo] 22 RY ] N-[3-[5-[3-A] 2-(Eeto) TR0 2w ZA])Abo| 22 D]
1,3,4-5Abcho] o} & -2-Q |-1-uho] Aol 22 [1. 1. 1] A 5] ehE-3-7H 5 2ctnto] = B 2-[3-(E2o]| BR L2015
AR S 2 RGN [3-[5-[3-A] 2-(Ed) EF L 2ol ZA )AL 2 2R Y13, 4-S ATk o] o} -2-2d ]-1-wpol A}
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[1016]

[1017]

[1018]

[1019]

[1020]

[1021]

[1022]

[1023]

[1024]

[1025]

[1026]

[1027]

SES46 10-2757890

o]F=2[1.1.11¥ 8 |9 &&-3-FHE 2 ofrlo] =

DMF(3me) T2 1-[3-(EFo|EF L2 EA) AL S

HATU(91mg, 0.24mmol), DIEA(84mg, 0.65mmol) 2 A]* 1-[5-[3- (Eﬂo] <
ApttololE-2-d InfolAlo] Z 2 [1.1. 1] g-3-o}7 3lo]= EEEME(AL— FEAA |G AAY Moo= 8:1
WAl 10:1)(71mg, 0.22mm)E H7eHith. w98 EFES 15TolA 15412 5o WA AY, 6k &S
H0(30me) 2 EtOAcE FE3FATH(3X10me). FF3 F718S 4 2 Az
A Z1a WA, o3 B et slol] FEA Y. 2d o whg EFES 94 HPLCE AMEsle] BAIske] 715 A
aoi )

1-[A22-3-(Eg o] ZF L 2H EAD AL S 2R Y |- [3-[5-[A]| 2-3-(EFo)| EF Q2 W EA ) Alo| 2 HE |-

1,3, 4~ A tpol o} £ -2-A |-1-nfo] Ao S 2 [1.1. 1] A e |F 2} Z-3-FHg2olulo] = (HPLC I3 1, 8 324 o]
AAF ] Fo BEezoldAA) LC-NS: m/z = 522.4 [M + H]'. H-MMR (400 MHz, CDCls): & 7.43 (d,

-
=
=)
g
il
X
)
ol
=
.
QL

%
4t

2.3 Hz, 1H), 7.40 (s, 1H), 6.80 (d, J = 2.1 Hz, 1H), 4.71 (&£ZA, J = 7.5 Hz, 1H), 4.57 (&FA,
7.3 Hz, 1H), 4.48-4.37 (m, 1H), 3.39-3.27 (m, 1H), 3.05-2.83 (m, 6H), 2.70 (s, 8H).
—(EEM%%OEHHEM)A}O] E2HEY-N[3-[5-[A]2-3-(Ed}o] ZF 0 2 W EA)ALo]| F 2 HE ]-1,3,4-2A}
@010}*—2 d]-1-vpojrto] 22 [1.1. 1198 |9 &E-3-FF g 2=ofnfo] = (HPLC T2 2, F8 T34 olddA<
FEJA o] A E£&E) LC-MS: m/z = 522.4 [M + '
AA 4 110 € 111

(-2 299 E-W[3-[5-[3-A &-(EF)| FRLZHEA )AL F2HE ]-1,3,4-SA T} o] o} &-2-U ]-1-H}-0]

Al EZ2[1.1. 1198 d 17 e]lE 2 (4-F2=2HY)HME-N[3-[6-[3-ENXL-(E)ZFQLEWEA] A EE

Hde]-1,3,4-2 A thoo}E-2-U ]-1-H}o)Ate) F 2 [1.1. 1] G Y |7t o) E

(-EF2=29d)vd 4-UolEREHY) FtRYo|E

DCM(35me) =9 (4-FzzHd)uer2(3.7¢, 25. 6mmol)4 E8tEo] (4-UolERHY) AR x=F2TdHolE(6.7g,

33.2mmo) 2 DMAP(31mg, 0.26mmo)E #H7}alch. 308 %o, DIEA(4.3g, 33.2mmd)E H7Fskdct. whe E3&

S 25TColAM 1243F Bk mukA AT, 9 EFES 0Tl H0035m)e] H7kel o wkg- AR A7) AL,

DCM(35m¢) Thgoll EtOAc(3x35ml)o.& FEatvt. &3t #7714 d-Uom) 2 A& st VA, 4 Na,SO,= 7

A 713, o2 & et st sEFAH T

(4-222949) e -N[3-[6-[3-A| 2~ (EFo| EFLZWFEA] )AL EE2/HE]-1,3,4-F A T}o] o} &-2-U ]-1-1}0]

Al EZ2[1.1. 1198 d 17l o]l E 2 (4-F2=2HY)HME-N[3-[6-[3-ENXL-(E)ZFQLEWEA] A EE

Hde]-1,3,4-2 A thoo}E-2-U ]-1-H}o)Ate) F 2 [1.1. 1] G Y |7t o) E

DCM(Im¢) ¢ “U-Z2=23d)vE (4-YeolEZFE) 7R Ue]E(213mg, 0.69mmd)e] &&= N, 3lo] 1-[5-
[3-(Egfo] Z2F L 2HIEAD)ALC S 274 11,3, 4-FAlt}olof&-2-d Juleo| Aol S 2 [1. 1. 1] ek-3-o}R1 (A] - R

A AA 7 AEEE 8:1 LM 10.1)(100H1g, 0.35mmol), EtsN(0.10m¢, 0.69mmol) 2 DMAP(4mg, 0.003mmol)E

e 25CAM 1227 Bk WA R g EFEE 0TAA HOGR)E H7el o

A4 (5m) = AR S A, 59 Na,SO, R A Z2A Y

F
3, o3k &, e sol BHAAY. 29 W EFES 9% HLCE Agstel Alstel 1B AlFeddth:
E
=

Fhupeo] =
LC-MS: m/z = 458.3 [M + H]+.1H—NMR (400 MHz, CDCl3): & 7.39-7.32 (m, 2H), 7.32-7.28 (m, 2H), 5.33 (br

s, 1H), 5.07 (br s, 2H), 4.70 (54, J = 7.5 Hz, 1H), 3.40-3.25 (m, 1H), 2.92-2.81 (m, 2H), 2.68 (q,
J =10.0 Hz, 2H), 2.61-2.45 (m, 6H).

4-Z22HE EIZ-G-(5-C-(EFEFLEHFADAIZERY)-1,3,4-FATo]obE-2-2 ) ulo|Abo] 22
[1.1.1]8%-1-9) 7t o E
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[1028]

[1029]

[1030]

[1031]

[1032]

[1033]

[1034]

[1035]

[1036]

[1037]

[1038]

[1039]

[1040]

[1041]

S=S0 10-2757890

LC-MS: m/z = 458.1 [M + H]". 'H-NMR (400 MHz, CDCls): & 7.30-7.25 (m, 2H), 7.24-7.20 (m, 2H), 5.22 (br

s, 1H), 5.00 (br s, 2H), 4.91 (&FX, J=7.0 Hz, 1H), 3.69-3.56 (m, 1H), 2.85-2.64 (m, 4H), 2.46 (br
s, 6M).

AA 112 & 113

2-(4-F22-3-ZF9 233 A) )M [3-[5-[2-ENA-H DA} FZE 2P ]-1,3,4-L A} T}o| o} Z-2-Y ]-1-u} o] A}
o|FZ[1.1.1]# &k |o}A| Eo}ulo] =

2- (4 SFRE-F-EFLE-AIFADMN[1-[6-(2-HEAto] 2R Z R )-1,3,4-FA o] o F-2- |-3-1} o] Alo] S 2 [ 1.

JJARk oA Eckutel o] Al Al EFEE Fhold SiCel ojs) EAA a5 ATeAT:

2-(4-F 2 E-3-FF 235 A] ) - [1-[6-[2-vdAle] SR EZ 2 F |-1,3,4-F A rho] o} £-2-Y |-3-Hfo] ALo] 2 [ 1.
1. 1198k Jop Al Eobulo] = (SFCol A 12 1, ALl A-A 1). LCNS: m/z = 392.3 (M + HI'. 'H-NMR (400
MHz, CDCly): & 7.34 (t, J = 8.6 Hz, 1H), 6.95 (br s, 1H), 6.77 (dd, J = 2.9, 10.3 Hz, 1H), 6.72-6.63

(m, 1H), 4.45-4.39 (m, 1H), 4.42 (s, 1H), 2.61 (s, 6H), 1.85-1.79 (m, 1H), 1.53-1.43 (m, 1H), 1.34-
1.24 (m, 1H), 1.21 (d, J = 6.0 Hz, 3H), 0.93 (ddd, J = 4.8, 6.1, 8.5 Hz, 1H).

(B2 23-ER 235 A )N [1-[5-[2- W DAl o] S22 1,3, 4- S A} To] o} -2-2) |-3-mlo| Lo F2[1.
1.1]8 gk oM Eofrlo] = (SFCol A = 2, AL/Fo)AdAA 2). LC-MS: m/z = 392.3 [M + }H+. 1H—NMR (400
MHz, CDCl3): & 7.34 (t, J = 8.6 Hz, 1H), 6.95 (s, 1H), 6.77 (dd, J = 2.8, 10.2 Hz, 1H), 6.69 (ddd, J

= 1.3, 2.9, 8.9 Hz, 1H), 4.42 (s, 2H), 2.61 (s, 6H), 1.82 (td, J = 4.5, 8.7 Hz, 1H), 1.53-1.43 (m,
1), 1.33-1.25 (m, 1H), 1.21 (d, J = 6.0 Hz, 3H), 0.96-0.88 (m, 1H).

AN 114

FI[3-[5-[3-Al =~ (EFo)| FF L 2HFA AL 2 /HE [-1,3,4-SA t}o] o} &-2- |-1-H}o] Alo] 22 [1.1. 1] A&
A ]-2-[3-A| 2~ (EFO)| EFLEHEA| )ALo] S 2 HF-A] |opA| Eo}vlo] =
tert-B8 2-Ao]| 2 EHAE-3-<0-1-A A o} A H o] E
A(60m) 9 Alo]ZF2HME-3-2-1-(3.0g, 35.7mm0), tert—H€ 2-BEZRo}AH 0 E(10.4g, 53.5mml),
T4 HEDGHFEYIEE(600mg, 1.8mml) % HO(1.5m) &3tEo] H,0(20m¢) 59 NaOH(21.4g, 535.0mmol)

=, S 25CoAA 4A1ZE 53 ﬂwlzit}. W3- EYES 0TolA %(30111(%)91 A7t 9
S AN 7|2l MIBER F=3uH(3x30me). &3 714 A= B30m)Z AlF st A, 4 NaSO,E AXx
AZ1aL, o33 S 7kt slell FEAR U, AALE Aeghd 2] azetEadyle 9§ At
tert-H8 2-(3-31o| EZ A A}o] S 2N EA] ) o} A H| o]
THF(40m) 39 tert-HE 2-Alo]FEAE-3-Ql-1-L2 A o}AH o] E(1.0g, 5.0mmol)e] &M 0Te)A N, stol
508 A= 9-BBN(THF =¢] 0.5 M, 12.1m0)<S A 7MA1ZTH. 8% 2385 0CoA 108
A, 20CR 7FRAIZIA, 4AIZE B WREAIFTE. o]ojA, E(56ml) T IHAER dU48ME(1.5g, 15.1m
mol) o] RS Hrtelgdrh. whe EIES 20T A 1247 B WHkA|F| AL, o]o]A, o]F} o] EtOAcE F=
SFATH(3X30me) . S 7713 A5 Bom) 2 AlF s YA, FF NapSO, 2 7Ax=A7| 3, o7 & 79t stell &
FAZAT. e AgrA 72y azeEa e o AAskA

A= [3-(2-ter t- R HA-2-5 -0 54 )AL] 22 AD] 4-Lto] ER Iz o] =

ﬁi

lm_@
N

ek wybA 7], oo

il

THF(40me) =9 tert-H¥ 2-[3-3lo]|=E X lo]ZF2HEA] oA |H 0] E(2.8¢, 13.0mmol) e} 4-tpo]|EZwlzAl
(2.4g, 14.2mm0)e E3FEo] 20T A N, 3Foll PPhy(5.1g, 19.4mmo)E 718k, o]ojA, DIAD(13.1g, 64.7m

ml) S 0ColA N, sto] H7petget. whe E3&ES 20TolA 15417 S<¢F awkA ok, v-8 E3ES  H,0(30
n) 2 FAAI7]3, EtOAcE FE3FFTH3X30ml). T3 F713S E4Gom) 2 AFSFL 1A, F4 Na,S0,2
AzA7Ia, o3 3 2 shol FFARG. AALE Aggba 2E azetEag v o8& AAsict.
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Al&-tert-8 2-(3-3lo| =FA|ALo| 2 AEA] oA H 0| E

THF(15me), H0(3me) = MeOH(30me) F2o AlA-[3-(2-tert-HEA-2-&A-oEAAl|ZF 20 ] 4-L}o]EZH
Zoo]E (3.8g, 10.4mmol)e] =& 20CoIA N, 3kell K,C05(1.4g, 10.4mmo)E H7}stith. whs EES 25
Tl 16417 B¢t wwkAl AT, Wk 385 1,0(50m) 2 38X A 7]a, EtOAcE F+E3FFH(3x50me). 3k
F714E AFGom) 2 AHsa UA, 5 NapS0,2 HAxzA 7)o, o3k 3 7kt ol s AR

7HA el ARetEag o] ofs) AAskAtt.

Al&-tert-H8 2-[3-(Eo| FFLZHFA )AL S ZAEA oA H o] E

EtOAc(20ml) 9] AgOTf(2.1g, 8.3mmol)e] &E3FEof N, 3ol MANEZF O = (1.5g, 4.2mmol), KF(0.6g, 11.1mmd),
B Aa-tert-itE 2-(3-3Po| EFA APl S EAZA) OFAH| O] E(0.6g, 2.8md)E H7IE Foll, 2-EF ozﬂa}
©(0.8g, 8.3mmol) B TMSCF;(1.2g, 8.3mmo)= FH7Feblch. ¥hg ZFES 25TCA 16A1F 5 A ZATH.

S EFES o Fo 7Y sl FHFAAL. IS AEgbA 2 98§ AAsdt.

A 2-2-[3-(EFo| ZF L2 U EA] )AL S 2 AEA| JolH EAL
DCM(3me) 59 Ala-tert-HE 2-[3-(Ed o] ZF L 2| SA) Ao S ZHAEA] o} A H o] E(100mg, 0.35mmol) 2] =3+
Eoll N, 3loll TFA(1.6g, 14.1mmc)E 3k WHol| H7}5Ith. Wb EFES 40TolA 2413 59oF mHkA T, vks

ot

FHES 79 skl FFAIF.

NI3-[5-[3-A| &-(EFo)| ZZ 2 2 H|EA Ao F 2 HE]-1,3,4-S A tho) o} ZF-2-Y |-1-v}o)Alo] S 2 [1.1. 1] A&
A ]-2-[3-A| 2~ (E&O| EF L2 E A AL SR HAEA] | o} A Eo}rfo] =

DMF(1me) 39  A|2-2-[3-(Ego]|ZZQ 2 W EA)Ao| ZZANEA] Jo} | EAH(60mg, 0. 26mmol)9] E3E
HATU(120mg, 0.32mmol) & N, sholl A7}t 8-S 208 59 wHkA]7)aL, o]o]A], -[3-A1 - (E

a4,
FO 2 EADALO|Z ZRHE]-1,3 4-F AT o] o} Z-2- |ulo] Aol Z =2 [1.1. 1] gk-3-0}71 HC1 (86mg, 0.26mmol;
8:1 WA 10:19 A2~- o) EA;A- d]) 2 DIFA(136mg, 1.05mmo)S 0ColA &Moo H7lstgitt, vhg E3ES
20Col A 12417 FoF wHkA AT, ¥ke B35S H,0(5me) el H7FR ¥kS AXA]7)3L, EtOAcE FE3ATH(3x

Sme). §E f71d Aa(Gno) = AHSHAL UM, Fa NaS0, 2 A7, ok £, AsE skl sFART. =
Ae) Wk EFES 4 HPLCE o] &3te] AAISATH LCUS: m/z = 500.4 [N + HI' 'H-NMR (400 MHz, CDCI,):
§ 7.06 (br s, 1), 4.80-4.73 (m, 1H), 4.73-4.63 (m, 1H), 4.08-3.99 (m, 1), 3.95-3.83 (m, 2H), 3.31

(tt, J=10.12, 7.76 Hz, 1H), 2.86 (dtd, J = 9.76, 7.26, 7.26, 2.82 Hz, 2H), 2.73-2.63 (m, 2H), 2.60
(s, 6H), 2.14-2.05 (m, 3H), 2.05-1.91 (m, 2H), 1.89-1.79 (m, 1H).

AA e 115
2-29 2 [2.3]1 9 -5- A A -W-[3-[5-[3-A &-(EZ o) EF L2 W EA )AL F2/HE]-1,3,4-SAT}o| o} E-2-L ]-
1-H}o|Abo| ZF2[1.1.1] 9t | o} 4| Eo}ulo] =

EtOAc(1.5me)oll A 1-[5-[3-A| - (E}o]| EF L2 HEA) AL Z 2 HE ]-1,3, 4-FAlt}o] o} &-2- [nlo] Ao 2
[1.1.1]#E-3-0}91 HC1<d (50mg, O.15mmol; 8:1 WA 10:1¢] AlA- o] E;HA- v]), 2-~92[2.3]82-5-92
Ao EAF(36mg, 0.23mmol), NEt; (0.07ml, 0.49mmol), 2 T3P(0.27ml, 0.46mmd, EtOAc 9] 50%)& AlL3t:=

A A3} AT ol ge] Az, 240 W EFEL A WPLCE o8l FASAT. LCS, n/z
428.2 [M+H]+_1H—NMR (400 MHz; CDCl3): & 7.05 (s, 1M), 4.72 (t, J = 7.5 Hz, 1H), 4.27 (¢, J = 6.8

Hz, 1H), 3.85 (d, J = 4.3 Hz, 21), 3.33 (d, J = 10.2 Hz, 1H), 2.88 (dt, J = 7.4, 2.5 Hz, 2H),
2.71-2.69 (m, 2H), 2.64 (s, 6H), 2.32-2.28 (m, 2H), 2.21 (td, J = 7.5, 3.8 Hz, 2H), 0.50-0.43 (m,
4H).

A4 116

2-[1-(2,2,2-E 20| B5-2 2ol &) PA | W-3-A 14 A M- [3-[5-[3-A| 2~(E2f o] SR 0 2HEA ) Apo| 22 HY -
1,3,4-5Abcho] o} &-2-Q |-1-ho] Aol 22 [1.1. 1] A |k Al Echwto] =
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EtOAc(2.3ml) F¢] 1-[5-[3-A|=-(Egte] EF a2 EA) Ao E2/E]-1,3, 4—243}0]0}&—2—01 ulo]Alo] &2
[1.1.1]30&k-3-ob71 HC1d (75mg, 0.23mmol; 8:1 WA 10:1¢] Al2=- of Ed:A- H]), 2-[1-(2,2,2-Ed}o]ZF ¢
2o &) oA Eld-3-A | F Ao} EAH(74mg, 0.35mmol), NEt3(0.16m¢, 1.15mmol) 2 TSP(0.41m€, 0.69mmol, EtOAc
9] 50%)E A&l YW HAF AR o] &3t AFsgiTr. A W EFES AN HPLCE o] &3t A A
s9itk. LC-MS, m/z = 485.4 [MHH]+. H-NMR (400 MHz; CDCI3): & 7.01 (s, 1H), 4.71 (q, J = 7.5 Hz,
M), 4.26 (=4, J =5.4 Hz, 1H), 3.86 (s, 2H), 3.77-3.72 (m, 2H), 3.38-3.28 (m, 3H), 3.07 (q, J

= 9.3 Hz, 2H), 2.87 (dtt, J = 11.2, 6.0, 2.9 Hz, 2H), 2.74-2.66 (m, 2H), 2.66 (d, J = 2.0 Hz,
6H) .

AA o 117

2-[[3-A 2~ (B EF L ZHUEAD A EZERE JHEA | N [3-[6-[3-A| 2~ (EF O] EFLEWEA] )AL E2 K/
g]-1,3,4-SAlt} o] o} &-2-d ]-1-ule] Ale] S 2 [1.1. 1] A A JopH Eoluto| =

EtOAc(1.5m¢) 9 1—[5—[3—/\1é—(53}01§$£iﬂ1%A1)A}Olgi%ﬂr%‘]—l,3,4—%4@010}&—2—0‘ Hlo]Alo] &2
[1.1.1]#E-3-0}91 HC1<d (50mg, O.15mmol; 8:1 WA 10:1¢] AlA- o] E;MA- H]), A A-2-[[3-(EFo|ZF 9
ZH|EA AL ZF 2 BY [ E A [} EAN(53mg, 0.23mmd), NEt;(0.11me, 0.77mmd) 2 T3P(O.27mﬂ, 0. 46mmol,
EtOAc =9 50%)& AM&3te dutd dak AE o]&3to] Axsgtt. 249 vbe E3d=S 94 HPLCE <] &3t
o AAstATt. LC-MS, m/z = 500.3 [M+H] . 'H-MMR (400 MHz; CDCly): & 6.94 (s, 1H), 4.71 (¢, J =7.5

Hz, 1), 4.60 (¢, J =7.4Hz, 1), 3.93 (d, J = 6.8 Hz, 2H), 3.54 (d, J = 5.8 Hz, 2H), 3.36-3.31
(m, 1), 2.87 (qq, J = 6.4, 2.6 Hz, 2H), 2.73-2.65 (m, 2H), 2.65 (d, J = 0.5 Hz, 6H), 2.54 (dtd,
J=12.9, 7.3, 3.0 Hz, 2H), 2.23 (dd, J = 8.6, 6.6 Hz, 1), 2.07 (td, J = 8.8, 2.2 Hz, 2H).

AAle 118

FI3-[5-[1-(2,2,2-E&o| EF 2 9) H FHE-4-U ]-1,3,4-FA o] o} F-2-U |-1-vlo] Abo] 22 [1.1. 1] Y ]
“2-[3-A &-(EF| EF L2 W FAALO| 2 FHEA] JoLA| Eotwto] =

A 22-N-[1-[5-(1H-¥] 8} &-4-U)-1, 3, 4-FA fo] o} & -2~ |-3-ul o] Alo] 2 [1. 1. 1] e d |-2-[3-(Egfo] 272
EWEA)ALo] E ZH-EA] JolA| Eolrlo] = (16mg, 0.04mmol) S DMF(0.8me)oll &3 AFATE. ool (s2003(25mg,
0.08mmol) L 2,2, 2-E#}o]ZF o R0 Egto]Z T @ e E Yol E(0.01ml, 0.05mm) S H7}stgitt. dolx
W EEES 9 X0l WAl wwA Y, WhE E9ES 3 NaHC03 £ (5me) 2 EtOAc(10ml) = 3] A]
At & A7 YA FFE EtOACE  FEIUTHGX10m) . FI f7IsS E@Ex20m) #@
A (1x20m0) &= Al Hslar, olo]A, T4 MgSo4E HEA71aL, o3t ¥ 74 alol] HFAAT. 249 WS
FEo A4 HPLCE o]8ake] AABISITE. LC-NS, m/z = 496.3 [M+H]+. H-MVR (400 MHz; CDC13): & 8.16 (s,
M), 8.12 (s, 1), 6.96 (s, 1H), 4.81 (q, J = 8.2 Hz, 2H), 4.36 (t, J =7.11Hz, 1), 3.86 (s, 2H),
3.75 (t, J =6.9Hz, 1), 2.85 (qd, J = 6.6, 3.3 Hz, 2H), 2.68 (s, 6H), 2.32-2.29 (m, 2H).

Ao 119

FI3-[5-[1-(2,2,2-Eg}o| EF 2 28 ) 9 ZHE-3-9]-1,3,4-FAlT}o] o} &-2-A ]-1-n}e] Afo] 22 [1.1. 1] A& ]
—2-[3-A| 2-(EZo| EF L2 EA)ALO| S ERFA JopH Eotrto| =

>

| 2=-N-[1-[5- (1T 2}&-3-Y)-1, 3, 4-SA o] ob Z-2- ¢ [ -3-ulo]Alo] S 2 [1. 1. 1] &Y |-2-[3-A] &=~ (Eg}o]
ZFQ R EA )AL F R F-EA] JolA| Eolulo] = (48mg, 0.12mmol) S DMF(1.2ml)oll EAIFH ). o] A, Cs.C04(76
0.23mmol) % 2,2, 2-Eg}o]ZF 0 2od Effo]|ZFQ 2| E o] E(0.02m¢, 0.1ldmm) S H7}slgdch. o
9 2Zo A wA wHkA AT, g E3ES X3} NalHC0; 89 (5ml) 2 EtOAc(10ml) =
XN, =& B 7l UM 5L EBtOAcE FEATH(3x10m) . &3 §7]
X20me) 2 MH3FaL, o]ojA], T4 MgSO, = AXA|7|aL, o3 3, 7+ sholl EFA

E(2X20me) 2 4

=9
o= =
Aok, =4do wg TS

(1
S+&

KeN
=

Q%Hﬁﬁ%ﬂ%ﬂ@@ﬂﬂﬁq.m%&mh=4%4[Mﬁ}WWRM%M&;®OJ § 7.67 (d, J

2.5 Hz, 1), 7.07 (d, J = 2.5 Hz, 1), 6.95 (s, 1H), 4.86 (q, J = 8.2 Hz, 2H), 4.35 (t, J =7.2

Hz, 1), 3.85 (s, 2H), 3.75 (t, J =6.9 Hz, 1), 2.85 (dtd, J =19.9, 6.7, 3.2 Hz, 21D, 2.71 (d, J

= 40.0 Hz, 6H), 2.34-2.27 (m, 2H).
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Al 120
2-(4-Ato| E 2 Z 2 A H B A] ) -N-[3-[5-[3-A| &-(EZ) ZF L2 FA )AL FE2RHY ]-1,3,4-FA o] o} E-2-U |-
1-djo]Ale| E2[1.1.1]H e |o}A| Eclvlo] =

EtOAc(1.7me) €] 1-[5-[3-A]=-(Ego] EF e E )AL 2 2/HE ]-1,3,4-FAttho] o} &F-2-d [uto]Alo] S 2
[1.1.1]3M€F-3-0}71(50mg, 0.17mmol; 8:1 WA 10:12] Alx- o] E#lX- H]), 2-(4-Alo]| 22X 2 A ¥ A] ol A
EAFH(50mg, 0.26mmol), NEts(0.12m¢, 0.86mmol) = T3P(0.3m¢, 0.52mmol, EtOAc 2] 50%)5 A3+ dukz A

b AE olgdte] Azt o] wE EFES A4 HPLCE ol &dte] AAlsdTh. LC-NS, m/z = 464.3

[M+H]+‘1H—NMR (400 MHz; CDClz): & 7.10-7.05 (m, 3H), 6.87-6.83 (m, 2H), 4.72 (t, J = 7.5 Hz, 1H),

hun

4.44 (s, 2H), 3.34 (td, J = 9.0, 2.4 Hz, 1H), 2.92-2.85 (m, 2H), 2.75-2.67 (m, 2H), 2.67 (s, 6H),
1.89 (dt, J =9.3, 4.2 Hz, 1H), 0.98-0.93 (m, 2H), 0.67-0.63 (m, 2H).

AA 121
2-(4-E22-3-FFLZ2-9I5A)-N[3-[5-[2-WE-1-(2,2,2-E&o| FF 2 2 & ) oAl | d-3-¢¥ ]-1, 3, 4-S A} o}
o]o}&E-2- |-1-H}lolAle| F 2 [1.1. 113 & | o} A Eolulo] =
2-(4-EF22-3-FFL2-H=A)-N[1-[5-(2-H oA E D -3-)-1, 3, 4-FAlt}o| o} F-2-L [ -3-H}o| Alo] S 2 [ 1.
1.1]9 A ol Eofrtol=; 2 2 2-E}o]ZF 0 2ol EAN 13mg, 0.03mmo)S EtOAc(0.5mé)ol &3 A|HTE. <]
o]A, E(0.5m¢), NaHCOs(1lmg, 0.13mmo) & 2,2,2-Eg}o]ZF e 2od Eflo]ZF e 2 el 1o E(0.01md,
0.05mmo) & H7FsFATE. doixl g EFES 50CoAA WAl wRkAIFH Y. Hks E3ES 79 252 Y27
3 VA 323} NaHCO; 89 (5me) ¥ EtOAc(10md) = S|AAIF T, F& FBA7]1 YA 35 EtOAcE FE313
H(3X10me). &3 F715S 74 MgSO= AZRA7)aL, o3 3 74} sholl sS5AAT. 249 g £35S
+

J HPLCE o] &-3te] AAsIITh. LC-MS, m/z = 489.3 [M+H] MWW(MOM%CWMIS7B6Q,J=

8.6 Hz, 1H), 6.97 (s, 1H), 6.79 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.7, 1.1 Hz, 1H),
4.44 (s, 20), 3.95 (t, J = 7.3 Hz, 1H), 3.68-3.66 (m, 1H), 3.55 (d, J = 8.5 Hz, 1H), 3.38 (dd, J

= 8.8, 7.0 Hz, 1H), 3.14 (d, J = 9.7 Hz, 1), 3.06 (d, J = 9.3 Hz, 1), 2.67 (d, J = 5.5 Hz,
6H), 1.37 (d, J = 6.0 Hz, 3H).

AN 122
tert-H48  3-[5-[3-[[2-(4-EEE-3-ZTF L 2-H=A] oA Jo}n| . ]-1-v}o]Alo] E2[1.1.1] AL ]-1,3,4-5
Attholo}E-2-d |-2-vE-clA el d-1-FHE A H o] E
EtOAc(1.8ml) oA 2-(4-Z22-3-ZF 9 2-7=A))-N[1-(lo]| =g} X7t R d )-3-1}o]Ato] ZF2 [1.1. 1] e [ o} A
Eojulo] = (60mg, 0.18mmol), 1-tert-F-5A17kRd-2-wE-o}A €| -3-7H5 4 4H(59mg, 0.27mmol), NEt5(0.13ml,
0.92mmol) 2 T3P(0.65m¢, 0.55mmol, EtOAc 52| 50%) & A&l LWty HA CE o] &3ty Azx3Fd.  LC-
MS, m/z = 451.3 [M-CiH;1" H-NMR (400 MHz: CDCly): & 7.37 (t, J = 8.6 Hz, 1H), 6.96 (s, 1H), 6.80

(dd, J =10.2, 2.8 Hz, 1H), 6.72 (ddd, J = 8.9, 2.8, 1.2 Hz, 1H), 4.54 (t, J = 6.3 Hz, 1H), 4.45
(s, 2H), 4.19 (d, J = 8.7 Hz, 1), 4.15 (d, J = 7.2 Hz, 1H), 3.53 (dd, J = 6.6, 1.9 Hz, 1H),
2.68 (s, 6H), 1.55 (d, J =6.3 Hz, 3H0), 1.49 (s, 9H).

A A 123
2-(4-E22-3-FF L E2-9I5A)-MNI[3-[5-[1-(2,2,2-Ego| EF 2 2-1-Wd - & ) o} A E| H-3-L ]-1,3,4-ZA}
tjolo}E-2-d]-1-vlo|Alo] S 2 [1.1. 1] 515t [ o} 4| Eo}rlol =
N-[1-[5-(HAEI D -3-2)-1,3, 4-FAtrho] op£-2-d |-3-mpo]ate] 22 [1.1. 1] AT ]-2-(4-FRZ-3-FF &~
H Aol Eolulol=; 2,2 2-Eglo] Z3 ¢ ZolA| EAH45mg, 0.09mmol)S CHCl5(0.9m0)o] £3AIZ B 1,1,1-
Efo|EF 02X 2 3-2-2(1.6ml, 17.76mmo)S H7FSFATE. ©]o]A], NaCNBH;(17mg, 0.27mmol)S LA ZA] SHA
off H7tgk $ofl | 79 oA MeOH(0.9m)E H7Fskglth. 1AIZF o, 71491 1,1, 1-Egjo] EF 2 X2 34—
2-2(1.6ml, 17.76mml)E HA7}abgth. Z=71EQ 11A17F o, NaCNBH;(17mg, 0.27mmo) <] T2 HES H7134
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\}
o
>
N
o
=2
rE
oo
ol

o
i
tio
W

W 5} 3} NalC0; €9 (15m0) 2 EtOAc(40ml) 2 S A A7t 2o 27
A A S EtOAcE FESATHE>20m) . FF F715S 5 NgS0.= AxA7]aL v, of

of ¥EAATY. xAdo W THEL i HPLCS o]8ale] FASATt. LC-MS, m/z = 489.4 [M+H] 1H—NMR
(400 MHz; CDCly): & 7.36 (t, J = 8.6 Hz, 1H), 6.99 (s, 1H), 6.79 (dd, J =10.2, 2.8 Hz, 1H), 6.72-

6.69 (m, 1H), 4.44 (s, 2H), 3.95 (dd, J = 13.1, 6.2 Hz, 2H), 3.81 (ddd, J =18.2, 5.9, 2.3 Hz, 1H),
3.62-3.58 (m, 2H), 2.97 (t, J =6.6 Hz, 1), 2.67 (s, 61), 1.18 (d, J = 6.6 Hz, 3H).

AN 124
2-(4-22E-3-EFLE-HAFA)N[3-[5-[5-A &-(Eo| EF L2 SA AL H EZS | E2F T-2-U |-
1,3,4-SAltbo| o} -2-d |-1-H} o] AL S 2 [1. 1. 1] H &L [ o} M| Eovfo| =
EtOAc(1.2ml) & 2-(4-FRZ-3-ZFQZ-¥ %A )-}[1-(sto] =l b d )-3-vlo] Aol S 2 [1.1. 1] g o} A
Eolutol=(40mg, 0.12mmdl), A]Z~=-5-(E}o]|ZF Qo 2 u|EAvY) e Edsto] =& Fet-2-7F224H(39mg, 0.18m
mol), NEt5(0.09m¢, 0.6Immol) = T3P(0.44m¢, 0.37mmol, EtOAc <] 50%)E Al-&3lE= Awkd Az} CE o] 838l

AZ5kech. LC-MS, m/z = 506.3 [M+H]™ 'H-NMR (400 MHz: CDCls): & 7.36 (t, J = 8.6 Hz, 1H), 6.95 (s,

1), 6.80 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.2 Hz, 1H), 5.23 (dd, J = 7.5,
5.3 Hz, 1H), 4.44 (s, 2H), 4.41 (d, J =5.0 Hz, 1H), 4.07 (dd, J 10.3, 4.2 Hz, 1H), 4.01 (dd, J

= 10.3, 5.4 Hz, 1H), 2.67 (s, 6H), 2.52-2.39 (m, 2H), 2.25 (d, J 7.7 Hz, 1), 2.09 (t, J =6.4
Hz, 1H).

AA e 125
2-(4-222-3-Z2 9 2-3|= A )-N[3-[5-[(3,3-To| E2 ¢ 29 28 W -1-2)m & ]-1,3,4-2 A} T}o] o} 2—2- |-
1-dlo]Ato] F2[1.1. 1] Mgt JopA| Eofuto] =
EtOAc(1.2m) ¥ 2-(4-FEE-3-FFLE-9=5A])-N[1-(8o] =27t d)-3-nfo| Ao S = [1. 1. 1135k J oAl
Eolno] = (40mg, 0.12mmd), 2-(3,3-T}o]EF S 292 d-1-d) oA EAL TFA (51mg, 0.18mmol), NEt5(0.09me,
0.61mmol) = T3P(0.44ml, 0.37mmol, EtOAc &9] 50%) S A}83l= gubd Ax} 2 o] &3] A|xd k. LC-MS,
m/z = 457.2 [M+H]T H-NMR (400 MHz: CDCls): & 7.36 (t. J = 8.6 Hz, 1H), 6.96 (s, 1), 6.80 (dd, J

10.2, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.3 Hz, 1H), 4.44 (s, 2H), 3.94 (s, 2H), 3.10 (t, J
13.1 Hz, 2H), 2.94 (t, J =7.0Hz, 2H), 2.68 (s, 6H), 2.35 (dt, J = 14.4, 7.3 Hz, 2H).

A 126

2-(4-EE2E-F-EFLE-HZADNI[3-[5-[[3-(EFo]| ZF . 2HE)olA g d-1-d | ¥ € ]-1,3,4-FAl}o] o} &~
2-d ]-1-1lo] Ao E2[1.1. 1] 58 o} A Eolulo] =

EtOAc(1.2ml) = 2-(4-FEZ-3-ZFQ2-¥5A])-N[1-(Fto] =g}z 71K )-3-rlo]Alo] F = [1.1. 1] EFY Jo} A
Eolulo] = (40mg, 0.12mmol), 2,2,2-E}o]ZF o RolAEAL,; 2-[3-(Egto]|ZF o 2 v E)olA Eld-1-d o} A EAF
(54mg, 0.18mmol), NEt5(0.09m¢, 0.61mmol) 2 T3P(0.22m¢, 0.37mmol, EtOAc 3¢ 50%)3 Alg3t= dwka =z} C

= o]l gate] A2 LCNS, m/z = 475.3 [MH]'. 'H-NMR (400 MHz: CDCly): & 7.39-7.34 (m, 1H), 6.95

&
~
1l

0.6 Hz, 1H), 6.79 (dd, J = 10.3, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.2 Hz, 1H), 4.44
3.0 Hz, 2H), 3.86 (s, 2H), 3.69 (t, J =8.3 Hz, 2H), 3.45 (t, J = 7.7 Hz, 2H), 3.28-3.22
(m, 1H), 2.67 (s, 6H).

>
~
1l

A 127

2-(4- 82 Z2-3-Z2F L E2-9=5A])-N[3-[5-[4-(2,2,2-E}o| 2F 2 2 E ) EZH-2-U -1, 3,4-S AT} o] o} =-2-
g ]-1-ulo) Ao E2[1.1.1] M [ o} Eotrto] =

9-(4-FRB-3-Z 20 235 A))N-[1-(5-BF 2 -2-91-1,3, 4~ Abrho] o} F-2-9] )-3-v}o] Kpo] 2 [1.1.1] 7 gk
AopH Eotmtol=; 2,2 2-Edfo] T ol EAF(12mg, 0.02mo)S EtOAc(0.5m0)ol £aIAAT. olojA, =
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[1089]

[1090]

[1091]

[1092]

[1093]

[1094]

[1095]

[1096]

[1097]

S=S46 10-2757890

(0.5mf), NalCO3(10mg, O.1lmmo) %L 2,2,2-Efo]ZF e 2od Eglo]ZF o 2 v|eHd ¥ Y|o]E(0.01m¢, 0.03m
ml) S &=xHoz Hrpetdy, Ao Hkg E3ES 50TCE 6417 &
e Eglo]ZF 0o 2Hebd TH|o]E(0. 0lm¢, 0. OSmmol)E ﬂﬂo?"ﬂﬂr Adojzl Wk —E;%g~ 50 coﬂH whA] wgk
Q ol
ol

-
ARG Wy ERRE TS LER WA

L 3
o
i
_z
P
o ®
=
o
jon ]
Q
8*
O

=

ol
< A7 WA F5E EtOAcE FEIAUTHEX10m) . FI {715 T4 MgS0,= AxA7a,
et Stol HEAAG. 2] W BFES 44 WPLCE o 4ake] AT LCNS, m/z = 505.3 (] .
H-NIR (400 MHz; CDCls): & 7.39-7.35 (m, 1H), 6.98-6.92 (m, 1H), 6.83-6.75 (m, 1H), 6.74-6.68 (m, M),
4.92-4.82 (m, 1H), 4.53-4.33 (m, 2H), 4.14-3.99 (m, 1H), 3.96-3.80 (m, 1H), 3.31-3.18 (m, 1H), 3.17-
3.03 (m, 2H), 3.00-2.86 (m, 2H), 2.78-2.70 (m, 1H), 2.70 (d, J = 1.7 Hz, 6H).

Aol 128
tert-Fe  2-[5-[3-[[2-(4-FR2-3-FF 2 2-v5A)opld | opv| = ]-1-Hlo|Abo] 22 [1. 1. 1199 ]-1,3,4-5
AtetolotE-2-A 1 EEA-4-7H5 A 0| &
EtOAc(1.5m0) oA 2-(4-F 2 R2-3-FF 9 2~ 352 )-N-[1-(Sfo] =l 7hm d ) -3-vfo] Abo] = [1.1. 1] ek Jo}A]
Eojulo] = (48mg, 0.15mmol), 4—(tert—Trﬁ A7hE L) BEW-2-705 22 (51ng, 0.22mmd), NEts (0.10me, 0.73m
o), 2 T3P(0.52me, 0.44mnol, EtOAc %9 50%)& A&l UWbA Azt CE ol &3] Alxahalvt. LCNS, n/z
= 467.2 [N-Cifi;]" 'H-NWR (400 MHz; CDCI,): & 7.36 (t, J = 8.6 Hz, 1H), 6.96 (s, 1H), 6.79 (dd, J =

10.2, 2.8 Hz, 1H), 6.71 (ddd, J =18.9, 2.9, 1.2 Hz, 1H), 4.74 (dd, J = 10.1, 2.9 Hz, 1H), 4.44 (s,
2H), 4.28-4.25 (m, 1H), 4.07-4.03 (m, 1H), 3.97-3.92 (m, 1H), 3.75-3.69 (m, 1H), 3.41-3.33 (m, 1H),
3.19-3.12 (m, 1H), 2.64 (s, 6H), 1.47 (s, 9H).

AA ¢ 129
2-(4-222-3-FF L 2-F5A)W[3-[5-[(3,3-THo] TR L ZA E D -1-) M ]-1,3,4-§Altho] o} E-2- ] -
1-ulo]Ale] E 2 [1.1. 113 ek ol A Eo}urfo] =
EtOAc(1l.2ml) & 2-(4-F22-3-ZF 0 2-H%A)-N[1-(Fo]meld 7t d)-3-nlo| Ao Z=[1.1. 1] HMErd o} A
Eolnfo] = (40mg, 0.12mmol), 2-(3,3-T}o]EF L 2olAEIA-1-U) oM EAL; 2,2,2-Eg}o] &7 2 Z oA E4H(49mg,
0.18mmol), NEt;(0.09m¢, 0.6Immol) = T3P(0.44mé, 0.37mmol, EtOAc =9 50%)E Al-&sl= Avh3
she] A Z23FATh. LC-NS, m/z = 443.3 [M+H]" 'H-NMR (400 MHz: CDCls): & 7.39-7.33 (m, 1H), 6.97-6.95 (m,
1), 6.81-6.78 (m, 1), 6.73-6.70 (m, 1H), 4.44-4.43 (m, 2H), 3.98 (dt, J = 2.1, 1.0 Hz, 2H), 3.86-
3.79 (m, 4H), 2.68 (s, 6H).

A Ao 130
2-(4-F22-3-EF QL 2-HFA)-W[3-[5-[1-(2,2-t}o] EF 2 Z &) ol A ] H-3-YU ]-1, 3,4~ AT} o] o} 2-2-YU |-
1-H}olALo| E 2 [1.1.1]1# &Y oM Eofrlo| =
N-[1-[5-(oFA B -3-9)-1, 3, 4-SpArhol o} & -2-d | -3-ulol Ao 2 [1. 1. 1] A ] -2-(4- 2 RR-3-5F 22~
5 A ) ol A Eotmto] = (45mg, 0.11mmo) S EtOAc(1.8md)oll A AT, o]o)A], E(1.0m¢), NaHCO; (49mg, 0.57m
mol) @ 2,2-T}o| 229 ZoE Ego]Z 2o ZWEHd X U0]E(0.02ml, 0.1ldmml)E 0CA £xdoz A71sk9]
ok, dojx Wk EFES 50ToA WAl AR WS eSS F9 Lng WA A, £3}
NaHCO; €9 (5m¢) 2 EtOAc(l0m) = IAA AT, =& —E—ﬂ/\]ﬂz X =S EtOAcE 3Z33tH(3X10ml).

T715e 5 NgSOu= ARA7IAL, o3 5, At el sFAAT. =49 wks E9Es 94 IPLCE

I5ig

ol

ol g3te] AABATH. LC-NS, m/z = 457.3 [M+H] . H-NMR (400 MHz; CDCly): & 7.36 (t, J = 8.6 Hz, 1H),

6.96 (s, 1H), 6.80 (dd, J = 10.2, 2.9 Hz, 1H), 6.71 (ddd, J = 8.9, 2.8, 1.2 Hz, 1H), 5.80 (tt, J
= 55.8, 4.3 Hz, 1H), 4.44 (s, 2H), 3.98-3.93 (m, 1H), 3.87 (t, J = 7.6 Hz, 2H), 3.62-3.59 (m, 2H),
2.95-2.86 (m, 2H), 2.65 (d, J = 5.3 Hz, 6H).
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AA ¢ 131

2-(4-2E2E-3-FFL2-HHA)N[3-[5-(2,2-H0| EF 2. 2-1, 1-0o| W d -9 °d)-1,3,4-F ATl o} E-2- ] -
1-v}o]Alo] F2[1,1. 119 et o} A Eolulo]| =

EtOAc(1.2m0) F 2-(4-F22-3-ZF 0 2 -7%A])-N[1-(F}o| =t 7tr d )-3-v}o| Alo]| F 2 [1.1. 1] M EFY o} A
Eolulo] = (40mg, 0.12mmol), 3,3-t}o]ZF < 2-2 2-tlolWEl-Z Z32H(25mg, 0.18mmol), NEt; (0.09m¢, 0.61m
mol), 2 T3P(0.22m¢, 0.37mmol, EtOAc T2 50%) 5 AM&3ls LWtz Hxk A o] &35te] AZsA. 2Ho ks
29 A4 HPLCE o] &5te] AAISIATE. LCNS, m/z = 430.2 [MHI]T H-NMR (400 MHz; CDCly): & 7.36 (t,

= 8.

(ot

cn\

6 Hz, 1H), 6.96 (s, 1H), 6.80 (dd, J = 10.2, 2.8 Hz, 1H), 6.71 (ddd, J = 8.9, 2.9, 1.2 Hz, 1H),
.95 (t, J=56.0 Hz, 1H), 4.45 (s, 2H), 2.68 (s, 6H), 1.54 (s, 6H).

AAld 132
2-(4-222-3-EF 9 273 )-N-[3-[vE-[2-[3-A]| 2-(E | 22 2 2| EA] )Ao| S22 REA o o} = ]-
1-Hlo|Abo| Z 2 [1.1.1] 9 | o} 4| Eo}ulo] =
AAHow ANAF AT fAS BAS Be) BA SFES ARSFAT. LCNS, m/z = 481.4, 483.4 [MHI] .
A4 133

2-(4-822-3-EF L 2-HZA)-N-[1-[2- [N £-3-(ESO| EF L ZH|FA| )AL O] S 2 /H-F A | o D o}r] .= ]-3-1}0]
Aol Z2[1.1.1]9 g d Jo}H Eojwlo| =

N-(1-o}1] =-3-slo]Ato] F &2 [1.1. 1] e Y )-2-(4-F R 2 -3-ZF Q & -7 5 A] ) o} A| Eo}u}o] = (258 64mg, 0.91m
ml), 2-[3-A|A-(Eg}o]|ZF o 2H|EA) AL FEHEA] JolM ELH|slo] = (120mg, 0.61mmol), X oFA|EAH(200mg,
3.33mmo)S DCE(5me)ell EaiAlHY. whe EFES ALoa A wHkAFHY. ¥WhS EFES ag. IN
NaOH(50m¢) 2 DCM(50m¢) = S| A AIZ . S5 EA7]aL WA 58 DAM(3X150me) = =3kl vy, &3k
7155 55 NaSO,= AZRAI713, o3 $ 7kt 8ol sF5AZ 0. 224 529 EFES 3 HPLC 93

olo

ot ol\l'

AASAT. H-NR (400 Miz; CDCly): & 7.38-7.33 (m, 1H), 6.89-6.87 (m, 1H), 6.80-6.77 (m, 1H), 6.70
(dtd, J = 8.9, 2.6, 1.3 Hz, 1H), 4.35-4.28 (m, 1H), 3.72-3.61 (m, 2H), 3.57-3.46 (m, 2H), 2.91-2.88
(m, 1), 2.83-2.76 (m, 2H), 2.63-2.44 (m, 5H), 2.33-2.19 (m, 7H). LC-MS m/z = 467.36 [MHI] .

3 1o vERH vkl 22 thgo] AAleE "AHo® JAg AT Ak A}

A Al 134 WA 138

it

sl gskalnt.

P LC-MS olubA
= (m/z, [M+H]") Fz
134 4903 Az H
135 458.3 dzx H
136 440 4 Azl H
137 4403 A5 H
138 4583 Ha H
A Ao 139

NF(3-(4-(4-Z2 2 23Q)-1Fo| 1] }Z-1-Q ) ulo] AFo]| 2 & [1.1. 1] e-1-Y )-2-(3-A| ~-(EF o] 2= 2| =
A DAL E 2 /HFA]) otA| Eolrlo| =
F(BE-((2-(4-E229d)-2-Saod)otr] ) uto|Alo] SR [1.1. 1] &-1-¢)-2-(3-A| &-(EFo| ZFL2H F
A AL E 2 /HFA]) obA| Eolrlo| =

MeCN(5me) ol A 2-B. = -[3-(EgfolZ=F o zve)dd o el (403mg, 1.5lmmol) = MN-(3-o}n]:=Hlo|rlo]E &
[1.1.1]#AE-1-9)-2 (3 f\]* (Eg}o] ZF Q2| EA) Ao S 2 HEA]) oM Eolulo] = HCI (500mg, 1.36mmol)<
AbEshE ARbd EA) FE O ARSSt] Alxskqich. At ZE aZetEadge] os) AgAlsklthk. LC-MS:

m/z: 447.2 [M+H] .
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[1114]

[1115]

[1116]

[1117]

[1118]

[1119]

[1120]
[1121]

[1122]

[1123]

[1124]

[1125]

[1126]

[1127]

[1128]

SS50l 10-2757890
F(B-(F(2-(4-222Hd)-2-S20 ) Foln| =) nto]Alo] 22 [1.1. 1] B-1-U )-2-(3-A| =~ (EFo| EF 221
EA)ALO| S EREA] )o}A| Eo}ulo]| =

DCM(0.9m) ol Al N-(3-((2-(4-ZF 22T d)-2-L 2 & )o}r] = )Hlo)xlo]| Z 2 ]
O|ZFF L ZH|EA AL F 2 H-EA])olA| Eolulo] = (235mg, 0.53mmol) S 4%6} ls

aFAth. LC-MS: m/z: 475.2 [MHH]'

Ag-1-91)-2-(3-A 2 (E e}
4 A 6B AMgate] A=

F(3-(4-(4-2 2 25 9)-14-o 1]} E-1-Q ) fol Ao S 2 [1.1. 1] M h-1-2 )2-(3-A] ~~(E}o| ER o 2| =
A)Ato)| 2 2 B-EA] )o}A| Eolufo| =

AcOH(3m) N A N-(3-(N-(2-(4-2 223 )-2-F 2o /) Fopr & )ufolAle] SR [1.1. 1] e-1-9)-2-(3-A| =-(E
ZHo] EF- 2 2 H| F A AL S 2 R-FA]) opA| Eofrle] = (100mg, 0.21mmol) & AH’L@P% dnbs Ax 0E AREste] Al

23k k. LC-MS: m/z: 456.2 [M+H] . 'H-NIR (400 MHz, CDCl3): & 7.71-7.68 (m, 2H), 7.51 (s, 1H), 7.35-

7.33 (m, 2H), 7.19 (s, 1H), 6.94 (s, 1H), 4.35 (&5, J=7.09 Hz, 1H), 3.86 (s, 2H), 3.75 (&5,
J =6.88 Hz, 1), 2.85 (dtd, J = 9.86, 6.56, 6.56, 3.30 Hz, 2H), 2.67 (s, 6H), 2.24-2.37 (m, 2H).

1ol VER vhel e theo] A S dAHow A A FAE AAE B8 FA4En.
A 140 WA 145

A Kol LC-MS duiA
= (m/z, IM+H]|") 24
140 454 4 gx H
141 4362 2a H
142 454 4 Azl H
143 4580 Azl H
144 458.0 Az H
145 430.1 2i A
A Ao 146

NF(3-4-(4~-222-2-Z2 9 2HQ)-1Fo| 1 t}ZE-1-¢ ) ulo] A}o] ZF2[1,1. 1] E-1-Y )-2-(3-A| &-(EF o] ZF
L2HEA)AL)| SR RFA])ofA| Eolulo] =

F(B-((2-(4-822-2-FF 0 2¥d)-2-&&dE) ol )ulo] Ao S 2 [1.1. 1] A &-1-U)-2-(3-A| =-(EFo| &
FL22HEA] )AL S 2 REA] ) ofA| Eolulo]| =

MeCN(40me) ol A N-(3-o}m|=nlo]Ato] Z 2 [1.1. 113 8-1-U)-2-(3-A 2~ (Eglo]| Z2FQ 2| EA )AL E R F-EA])
ofA|Eolrto]l= HC1A(1.0g, 3.02mmol) % 2-BR2H-1-(4-F22-2-Z 20 2 -394 ) o &2 (760mg, 3.02mml) S A}
83l= gukd Az} FE o] 83l9] N-(3-((2-(4-F22-2-ZF 9 29| d)-2-& 40| &) o}u| - )ulo|Alo] 2 [1.1.
113€-1-9)-2-(3-A| =~ (EFO)| FF L EZH EAD AL S 2 H-EA] ol Eoluto| =5 Axstqirt. AE7td 244
vy e Aske] B AAES AT, LCNS: m/z: 465.2 [

N(GE-(N-(2-(4-FE22-2-ZF 2 2¥d)-2-S 49 )olu| - )ulo|Alo] EF 2 [1.1. 1] e-1-Y )-2-(3-A| 2-(E T} o]
EF L ZHEA) AL EZHFEA]) oA Eolujol =

DCM(8.0m) T N-(3-((2-(4-F2Z2-2-EF L =2¥d)-2-SLdE)olH| ) nfo] o] S 2[1.1.1

(B-A| - (EFo] 2R L2 W EADALO | EFZ/F-5A]) OHﬂEO}ﬂMC(%Omg 1.61mml) S AFg3le

o] g3t N-(3-(N-(2-(4-ZF22-2-FF 229 d)-2- 20 e)Folu|Z)nlo] o] F 2 [1.1. 1] A e-1-U )-2-(3-A]
2 (EFo| Z2FZHEA )AL ZF R FEA] ) oM Eolulo| =5 A 23T}, LC-MS: m/z: 493.2 [M+HH] .

o

N-(3-(4-(4-F22-2-ZF 2 2¥|d)-1H-0] 7| t}&-1-Y )u}o]A}o| FE[1.1. 1] E-1-Y )-2-(3-A| &-(EF} 9]
LEHEA )AL Z RHEFA])oLH| Ecjrtol =

]

_Er
AcOH(10m) ol N-(3-(N-(2-(4-F R Z2-2-LF 29 d)-2-S 4 og)Folu| = )nfolAlo| FZ[1.1. 1] E-1-Y)-

2-(3-A| &~ (Ego] EF L 2| S A )ALl F ZF-FA] ) obA Eotuto] =(700mg, 1.42mmo) & AR&-dhe dnb# dat HE
o] g3dtol N-(3-(4-(4-S22-2-FF 23 d)-1H-olnthE&-1-Ld)ute| Ao 2 [ 1. 1. 113 '-1-¢)-2-(3-A &-(E
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[1129]

[1130]

[1131]
[1132]

[1133]

[1134]

[1135]

[1136]

[1137]

[1138]

[1139]
[1140]
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T}o] L2 0 2 EA|)ALo]| Z R HEA] ) oly Eolulo] =2 A 25110, LC-MS: m/z: 474.1 D4H] . H-NMR (400 Mz,
(DCly): & 8.08 (t, J = 8.4 Hz, 1H), 7.53 (s, 1H), 7.38-7.35 (m, 1H), 7.20 (dd, J = 1.8, 8.6 Hz, 1H),

7.14 (dd, J = 1.9, 11.1 Hz, 1H), 6.95 (s, 1H), 4.35 (54, J = 7.2 Hz, 1H), 3.86 (s, 2H), 3.75 (&%
4, J=6.9Hz, 1H), 2.85 (dtd, J = 3.3, 6.6, 9.9 Hz, 2H), 2.66 (s, 6H), 2.39-2.23 (m, 2H).

% 10] UEhd weh g thee] ANdE Ao AT AT 4R A4E Fal GASAT

A A 147 WA 156

LC-MS STl

A | g, [MHH]Y) B!

147 434 4 Axt H
138 508 1 23 H
149 S508.1 Az H
150 490 1 dx H
51 1914 24 H
152 1482 24 A
153 1443 23 A
154 4862 HAxt A
155 471.0 4zt A
156 4583 |z A

Ao 157 & 158
6-SEZE2-N(3-(5-(3-AN2-(EF| EFLEAFA A2 27 E)-1,3,4-FAlT o] o &-2-d) lel Ao S 2 [1. 1.
119&-1-9) 3 2 5-2-7} 8 X ofno] =

EtOAc(Zmt) 59 3-(5-(3-A=-(Effol EF 2| ZA) Aol E 2 FE)-1,3,4-FAtto] o} &-2-¢ ) ulo|Afol 2
[1.1.1]9E-1-o}7 HC1 (77mg, 0.23mmol; 8:1 W#] 10:1¢] Alx- tf Edls- H]) B -F22IE0-2-7}24
AH(50mg, 0.23mmo)& AR&3hE AWHA AxF AE o] &dte] AlxAtt. EFH-HPLC(HE = A 2=B 2R (Waters
Xbridge) 150mm>25mm, 5 pm; ©]%5AF: [A: (10 mM NHHCO;) 2 B: MeCN], B%: 10%o] ZAA 40% WA 65%) ©f

Lo Flol™ SFC(FFolZ# AD-3, 150mm><4.6mn, 3um); ©]=4F: [A: CO, Z B: MeOH(0.05% IPA), B%: 6%o Z
2 10% WA 40% 550 2.5me/3, g 220nm, AlZ=E vgt: 1500 psi)S o]&3te] HAAE G| sHU1E A
F3F o

A Ao 157, SFColA 9l A1 |7 I3 "H-NMR (400 MHz, CDCl3): & 7.12 - 7.07 (m, 2H), 7.06 (s, 1H),

6.84 (d, J =18.6 Hz, 1H), 4.71 (&5, J=7.5Hz, 1H), 4.45 (dd, J = 2.8, 10.0 Hz, 1H), 3.33 (tt, J
= 7.7, 10.2 Hz, 1), 2.90 - 2.78 (m, 4H), 2.69 (br d, J = 10.5 Hz, 2H), 2.65 (s, 6H), 2.47 - 2.40 (m,

1H), 1.98 (dtd, J = 5.4, 10.4, 13.8 Hz, 1H). LC-MS: m/z: 484.2 [M + HI'

A Ao 158, SFColA el A2 &7 I3 H-NMR (400 MHz, CDCly): & 7.12 - 7.07 (m, 2H), 7.06 (s, 1H),

6.84 (d, J=18.6 Hz, 1H), 4.71 (&%, J= 7.6 Hz, 1H), 4.45 (dd, J = 2.8, 10.1 Hz, 1H), 3.38 - 3.28
(m, 1H), 2.92 - 2.76 (m, 4H), 2.73 - 2.66 (m, 2H), 2.65 (s, 6H), 2.48 - 2.39 (m, 1H), 1.98 (tdd, J =

5.3, 10.3, 19.0 Hz, 1H). LC-MS: m/z: 484.2 [M + H]"
1) UEhd ksl g thesl AAdE AAAom A A fA4e AAE Fal Gasar

AA 159 WA 161

LC-MS i

SAA | (e, [MH]Y) 234

159 4682 X A

160 4682 2a A

161 465.2 23 A
A 162
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[1141]

[1142]

[1143]

[1144]

[1145]
[1146]

[1147]

[1148]

[1149]

[1150]

[1151]

[1152]

[1153]

SE53 10-2757890
F1-[5-[3-A| =~ (EFo)| FF L 2HFA AL 2 /HE [-1,3,4-S A t}o] o} &-2- | -3-H}o] Alo] 22 [1.1. 1] A&
d]-2-[4-(Eo| Z2F Q2 W &) F 5 A| | o} A Eofrfo] =
20Col A EtOAc(1.5m) 59 1-[5-[3-A]2-(Ego]ZF o ZH|EA)) Ao F2HE]-1,3,4-SA T} o] o} F-2-2 [H} o]
Abo]lZF=Z([1.1.1]3Ek-3-0}11 HCloé(/\]#— BB o|ZAA7 A5 EE= 8:1 WA 10:1)(100mg, 0.31mmol), NEt,
(155mg, 1.53mmol), T3P €< (117mg, 0.37mmol, EtOAc <] 50%), % 2-[4-(E o] ZF Qo 2 E)H 5 A |o}A EAF
(81mg, 0.37mm)E AF&3t= 4WHd dak AE o] &3t Ax3Qlth. IS 9 &3 -HPLC 93] A8t &
Aot AYES ATk, LCNS: m/z: = 492.7 [WHH]
£ 10 Yehd vpe}l 2 thgo] AAAdE AAF oz YA AR FAEE AAs Ea)

A A 163 WA 165

LC-MS BT

Al =

A9 g, [MAH]Y) e

163 502.24 Az A

164 479 .58 2zl A

165 1692 FE
A A4 166

F1-[5-[3-A| =~ (EFo)| FF L 2HFA AL SF2/HE [-1,3,4-SA t}o] o} &-2- | -3-H}o] Alo] 22 [1.1. 1] A&

d]-6-(Eto] ZF 229 E) A EH-2-Fl 5 20lnlo]=

EtOAc(0.77ml) 59 1-[6-[3-Al&-(Efto] ZFQLE2W|FA )AL E2/HE |-1,3,4-FAltho]o}F-2-¢ [ulo|ALo]| S 2
[1.1.1]%0€k-3-0}71 HCI ow - BRI 4 AA ]} AEEE 8:1 WX 10:1)(50mg, 0.15mmdl), 6-(Ego]|ZF
S 2rE)FEd-2-7H2 A A (44ng, 0.18mmol), NEt5(0.11m¢, 0.77mmol) 2 T3P(58mg, 0.18mmdl, EtOAc <] 50%)

& ARSshs dnbA Ak AS o] &Sk Azt o WAH-HPLCAl el AASSATE. LCMS: m/z: 513.8
Di+H] . H-NMR (400 MHz, CDCly): & 8.73 (s, 1H), 8.47 (d, J = 8.4 Hz, 1H), 8.41 (d, J = 8.5 Hz, 1H),

8.29-8.25 (m, 2H), 7.98 (dd, J = 8.9, 2.1 Hz, 1H), 4.78-4.70 (m, 1H), 3.37 (tt, J = 10.2, 7.8 Hz, 1H),
2.94-2.86 (m, 2H), 2.80 (s, 6H), 2.78-2.69 (m, 2H).

A A 167
FEEZEN[1-[5-[3-A2-(EF] EFLZWEA A EERE]-1,3,4-S A Tho] o} &-2-U ] -3-1}o] Afo] 22 [ 1.
1.1]98d | =9 -7-7H & 2o}ulo| =
EtOAc(0.77ml) F<] 1-[5-[3-A2~(Eglo] Z2F L 2HEA] ) Aol 2 HE ]-1,3,4-%A o] o} & -2-Y Jujo| Afo] S 2
[1.1.1]9E-3-o}%1 HC1S (A 22— BB Aol d A7 A5EE 8:1 W] 10:1)(50mg, 0.15mml) 2 -T2 =&
Y-7-7H2 221 (38mg, 0.18mml), NEt; (0.11m¢, 0.77mmd) 2 T3P £91(58mg, 0.18mmol, EtOAc £9] 50%)S A&

ol

= ks 43 AS olgshe] Alxagith. o BH-HPLCA o8l AASUTH. LCUS: m/z 479.3 [MHH]'
H-NMR (400 MHz, CDCly): & 8.89 (d, J = 2.4 Hz, 1H), 8.45 (t, J = 0.8 Hz, 1H), 8.20-8.19 (m, 1H), 8.06

(dd, J = 8.5, 1.7 Hz, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.14 (s, 1H), 4.77-4.67 (m, 1H), 3.34 (qt, J =
10.2, 7.8 Hz, 1H), 2.93-2.83 (m, 2H), 2.79-2.65 (m, 8H).

F lo yEpd vkl 22 vgo] AAldE A o® ZAg A9 fARE dAE S

EO('

3

HlTt.

ol'

AN ¢ 168 WA 188
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[1154]

[1155]

[1156]

[1157]

[1158]

SES46 10-2757890

LC-MS ST

A9 | My | B

168 4794 Hz A
169 1793 238 A
170 1524 =3 A
171 468 3 Az A
17 169.7 24 A
173 508 7 23 A
174 4937 Az A
175 185 CETY
176 469 2 Az A
177 469 1 Aal A
178 1533 A A
179 5123 23 A
180 4524 Az A
18] 1683 23 A
182 4793 EE
183 4802 482.0 Az A
134 5232 5251 CER
185 5023 CE
186 5024 Az A
187 4456 Hal A
|88 446 .6 dzx A

A A4 189
6-EF 2 Z-N[1-[5-[3-A&=-(EF)| EF L2 EA AL EZ2HE ]-1,3,4-S AT} o] o} &-2-Y ]-3-H}o] ALo] E 2
[1.1.1]9%d 19 =d-2-F1 8 2olulo| =

EtOAc(1l.4m¢) T2 1-[5-[3-A|=-(E&o| EF L2 HEA AL Z2HE ]-1,3, 4-FAlt}o] o} &-2- [n}o] Ao 2
[1.1.1]3g-3-0}7 HC1E (A &- F-EAA ol AA7F AaE = 8:1 A 10:1)(45mg, 0.14mmol) %L 6-ZF2 27
EU-2-7H52 5 (40mg, 0.21mmo) & AFESHE AWbE A3} Aol whEl A Z2SHE. S B -HPLCol o3 A Als)
Ak, LC-MS: m/z 463.5 [M+H]'. H-NMR (400 MHz, CDCls): 8.68 (s, 1H), 8.34-8.29 (m, 2H), 8.15 (dd, J

= 9.2, 5.3 Hz, 1H), 7.59 (ddd, J = 9.2, 8.2, 2.8 Hz, 1H), 7.55-7.52 (m, 1H), 4.77-4.70 (m, 1H),
3.36 (tt, J =10.2, 7.8 Hz, 1H), 2.94-2.86 (m, 2H), 2.80 (s, 6H), 2.77-2.69 (m, 2H).

F10] UERd vheh 2o thee] ANdE dAdow JAd A% sk 43E 6 gASIT
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[1159]

[1160]

[1161]
[1162]

[1163]

[1164]

[1165]

SES46 10-2757890

AAle] 190 WA 235

(o]
TS
(m/z, [M+H]") A 2}
190 5232 Azl A
191 446.8 Az A
192 4853 Azl A
193 5132 Az A
194 4862 Azl A
195 4803 Az A
196 4973 Hzl A
197 4502
198 4732
199 4933
200 338.1
201 476.2
202 460.2 Az A
203 458.3
204 493 3
205 4582
206 493 3
207 4933
208 4933, 4933
209 49334953
210 4173
211 476.2
212 460.3
213 389.1
214 387.4
215 422 4
216 409.3
217 434 3
218 4343
219 4093, 411.4
220 423 4
221 4513
222 4513
223 4533
224 492 1
225 4963
226 5004
227 4753
228 4742
229 4722
LC-MS g uh
dAA g, (M) EE
230 457.2
231 4920
232 4882
233 431.1 Azxk A
234 4312
235 488 4
A Ao 236

N-(3-(1-(4-ER2-3-EF L 29 9)- 1 E-4-g)ulo]Ao] E2[1.1. 1] 9 8k-1-Y )-2-(3-A| &~ (EElo| 2F Q.
ZHEADALIEZREA]) oA Eolufo| =

tert-78 2-((4-2E22-3-TFL.2Hd)olH| =) olA H o] E

DMF(50me) =9 4-FE2-3-ZF 9o &F-o}ldA(5.0g, 34.4mmol) 2L tert-HEY 2-HEZHo}AE|O]E(7.4g, 37.8m
mol)©] gl DIEA(5.33g, 41.2mmol) 2 Nal(1.0g, 6.87mmol)S shHo| H7pslgit). EIES 80C=E 71498t x
16417 &QF WA H T, E3ES E(200m) ol &3 1A, EtOAcE FESFATH2X100m) . &3 F715S 45
(100m0) 2 AH3Fa A, F9 Nap,S0, 2 AZRAI71a, of3 o 7t dtoll AR Y. A E Agsta 24
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[1166]

[1167]

[1168]

[1169]

[1170]

[1171]

[1172]

[1173]

[1174]

[1175]

SE546 10-2757890

SzulE g o8 AAEAT LC-MS: m/z: 204.1 [M-t-ButH] . H-NMR (400 MHz, CDCly): & 7.14 (t, J =
8.4 Hz, 1), 6.38-6.28 (m, 2H), 4.41 (br s, 1), 3.75 (d, J = 4.0 Hz, 2H), 1.50 (s, 9H).
2-((4-222-3-ZF o 27 d)o}lu| =)ol EAL

1,4-tho]2Ak(20ml) F9 tert-HE 2-(4-FRZ-3-ZF &7 Yd)oln =)ol Eo] E(4.0g, 15.4mmdl)
TFAGGmO) S H7bstar A, EFES 80CE 1642 B9k 7M. £35S ‘;q_.} atell EFA 7).
4 HCL(20me, 6 N)ollA &EARAI71aL, EjF=S % stel FAZ . A bE =7 60me) 2 23] &5
713 WA, PE:EtOAC(50me, viv 1:1)ollA] EHA 7131, o]ojA] | o FA| AT}, JJE1 AolaE 7t sl A

+

EA =S ATk, LC-NS: m/z: 204.1 [M+H] .

12

e
Mo 2

PN ofN 2 oo
=

2-(4-222-3-FF Q2 2-FYo|EZso-old | ) oA ELL
H0(20m¢) 2 MeCN(10ml) F9] 2-(4-ZFE22-3-ZF 9 Z-old | x ) ol EAN2.4g, 10.0mmol)e] &Holl NaN0,(690

mg, 10.0mm) S H7Fskar A, EFES 1643t St 15T kAT, =& A stell $FA17 MelN
& AAska, "oldde A TdES oI, FH AlolAaE H0(2x10m) = Al sEaL, o]0, e St

AZAA BAs= YHES A, H-NR (400 MHz, CDCls): & 13.23 (br s, 1H), 7.84-7.71 (m, 2H),
7.55 (dd, J=1.6, 8.8 Hz, 1H), 4.78 (s, 2H).
3-(4-822-3-FF 9 2Hd)-1,2,3-SAlt}o| o} F-3-0] F-5-2H 0| E

Ac,0(15me) 9 2-(4-E22-3-ZFQEZ-NUo|ERso-old @ =)ol EAH(1.5g, 6.45mmol) &NS 100CE 24

ol
oS rgEsitk. EFES At stell sFAA, WS SQ0m0) A EAAZIAL UM oA ZIT. TE
AolaE =(2x10m) = AHskaL A, ofojA, 3¢t stell AxAA HHsk= sg=S Aleskgloh. LC-MS:

n/z: 215.0 [MHH]'.

N-(3-(1-(4-BE2-3-FF L 29 9)-UF ] hE—4-2 ol Aol FR[1.1. 118 8-1-2)2-(3-N 2-(Ed}o| EF 2
271 %A Ao 2 HE A ) obA Eckvto] =

-BuOH(1m¢) 59 3-(4-F22-3-FF2=2¥d)-1,2,3-SAHo]o}&E-3-ium-5-2# | E(50mg, 0.23mmd), N-
(3ol el ubo] Aol F (1.1, 1] A eh-1-81)-2-(3-A] 2~ (E2o] HF-Q 20| 5 A ) AFo] F 235 4] ob 4] Eoprpo] = (71
mg, 0.23mmol) % NEt; (70mg, 0.70mmo)e] &Nl 2UHEF 4-[7-(4-HAEZUe|EFHd)-1,10-HIEEZH-4-L |4lA

A ¥ Yo E(25mg, 0.046mmol) Th-oll, H,000.5me) < CuSO; (7.0mg, 0.046mmol) &9 2 H,0(0.5ml) T2 o}~

BN EF(92mg, 0.46mmd)S 718t EFES 60CE 3AI7F &< 7}°ﬂ6} g, E£3ES 15C=2 97
A1 YA, BEGn)E XA AT. FANS EtOAcE FEA T2 x56m), T3 F715S A5G E Al s
I A, B9 NapSO= AARAI713L, of3F Sof 7ASE St s A AT, JAFE EF-TLCA 98l gAlstar vA],

=

BH-HPLC 9 FrlE AAlete] A= 832 AT LCNS: m/z 474.3 [MHH]. H-NR (400
MHz, CDCly): & 7.69 (s, 1H), 7.56 (s, 1H), 7.55-7.51 (m, 1H), 7.47-7.36 (m, 2H), 6.87 (s, 1H), 4.37-
4.30 (m, 1), 3.83 (s, 2H), 3.76-3.69 (m, 1H), 2.86-2.80 (m, 2H), 2.40 (s, 6H), 2.32-2.25 (m, 2H).

1o vhebd vheh 2o thee] AAdE AAHoR AE A3 kR AAE Ba FAHAT.

A A 237 WA 247
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[1176]
[1177]

[1178]

[1179]

[1180]

[1181]

[1182]

[1183]

[1184]

[1185]

[1186]

S=S46 10-2757890

Al LCMS | @uA
(m/z, [M+H]") 2 &
237 458.4
238 481.3
239 475.1 Azt A
240 434.0 Az A
241 475.1
242 458.1
243 458.2
244 4594
245 4593
246 4672
247 4753

Ao 248

i}

=
T

F(3-(3-(4- 22 2-3-SF 22 d)oto] £SAE-5-A)HtolAlo] 22 [1. 1. 118 &-1-U)-2-(3-A| 2-(Eg}o]
L 2H|FA) AL 2 2FFA] ) oA Eotute| =

(B)-4-2R2-3-FFe2zddsie|= S4

0CollA EtOH(20me) F¢] 4-FR2-3-ZF e 2=t sto] =(2.0g, 12.6mmol) 3! NHOH - HC1(1.05g, 15. lmmol) €]

Lo H,0(5ml) <] NaOH(757mg, 18.9mmo)e] | ML H7IA7] YA, EIFES 15CE 71eA7|1, 3X 7 &5
St WRIA AT, EFES EQmO)E FAA7IL YA 7S kel sFHAIA EtOHE AAS AT, 7448 EtOAc
2 FE3PTEex10m), T3 715 A7 om0 = AFH AL YA, B Nap,S02 AFRA713, o3 o 7

o ol wHAA AAE ATHT A, olF A9 A& H-NR (400 Mz, CDCL): & 8.07 (br d, J =
8.8 Hz, 1), 7.83 (br s, 1), 7.41 (q, J = 8.0 Hz, 2H), 7.31-7.22 (m, 1H).

(D-4-222-3-FFL 2N =SA M zo|MEY F2Fo|=

2

DME(5.0ml) £ (F)-4-FZ2-3-ZF 9 Zull =t 6} 1= 2A1(500mg, 2.88mmol) &0
o] NCS(423mg, 3.17mmol) &4 H7lsta, E€3ES 15CE 7F2A1713L YA, 443 AR, EEES

o} ik
X3} A NHCL(20m) &2 3|4 A17131 YpA] |, EtOAc % SIATHEX10m) . 3 F715S G4 (3X20m) =2 A3
o}
=]

S LA, B4 NasSOE AEAZT, ol Fol et bl FHAA AAHE AU that A% AT,

o

0°CellAl DMF(3.0me) &
]_

OIN' offl

al
g]

LC-MS: m/z: 208.0 [M+H] .

i}

W(3-(3-(4-222-3-BF 229 d)olo| £ 8A1E-5-D) Hlol Ao 22 [1.1. 1A %-1-8)-2-(3-N 2- (B2} EF
LEHEA )AL FZHEA] ) oM Eolrlo| =

DMF(2mf) %2 N-(3-olglgdutolatolZ=2[1.1. 119 e-1-9)-2- ( “A| 2= (Egto] EF L2 H| EAD AL F 2 /-5 A] ) o}
AEolutol=(50mg, 0.16mmd) 2 (H-4-FE2-3-ZFLEZ-N-slo|=EA M=ol FZg}o]=(69mg,

0.33mmol) &] &Ml NEt;(25mg, 0.25mmo) & H7Fshar vbA], '% 60C7HA 2A17F &<t 7FEsgith. whg &

HEO o3} Fo 79 dho] HEZAATH FAS BH-IPLCOl 98 AASATH. LC-NS: m/z: 475.3 [WH]T. H-
NMR (400 Mz, CDCly): & 7.59 (br d. J = 9.6 Hz, 1H). 7.54-7.43 (m. 2H). 6.93 (br s, 1H), 6.33 (s,

1H), 4.38-4.31 (m, 1H), 3.83 (s, 2H), 3.79-3.71 (m, 1H), 2.83 (br dd, J = 3.2, 6.4 Hz, 2H), 2.57 (s,
6H), 2.28 (br d, J = 7.2 Hz, 2H).

¥ 1o YERA ulel 22 thSo] AAHE AAHoR 7 AE AT FAS AAE EF TS,
A Ao 249 W= 253
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[1187]
[1188]

[1189]

[1190]

[1191]

[1192]

[1193]

[1194]

[1195]

[1196]

[1197]

[1198]

[1199]

SES46 10-2757890

- LC-MS
SAN | (g, MDY
249 4721
250 415.0
251 4570
252 475.1
253 4722

AR 254

N-(3-(4-(2-3}°o| =EE A -4-(ETo| EF o2 g ) Hd ) -0l u|tfE&-1-g )ulo|Ale| EZ[1.1. 1] :&k-1-Y )-2-(3-
A2~ (EFo| ERLEWEA] YA SR [ A )olA| Eofulo]| =

tert-HE M (3-olH|t}h&E-1-g-1-1lo]Ale| S 2 [1.1. 1158 ) Fhale| o] E

MeOH(20me) 9] Zdd3lo]=(4.09g, 50.4mmol, 37%)¢] ZE3&Eo] rert—-Hg MN(1-o}1|=-3-Hlo]Alo] Z &
[1.1.1]131€rd) 7uld o] E(2.0g, 10.1mmol) % &R ¥F olAH 0] E(3.89g, 50.4mml) S F7}sldtl. &2eds)o]
(2.93g, 50.4mmo)E A7FAI7]3L UrH, SEFEES 20TNA 12/\17P <t Wwﬁﬂr qk-S- —EL%L%% ks

)

7)%e A5(50m0) R AT A, B NaS0s AZA713, o3 Fo 74¢k sol] HHA AT
A 72 Z=vlEaud] o AAste] BA S ATSHAT. LCNS: m/z 250.2 [MHI]

tert-H8 N[3-(4,5-tto|olo] L ol m|tpE-1-YU)-1-H}lo|Alo| FE[1.1.1]H &L | FHule| o] E

DMF(10me) =9 tert-HY M(3-o|n|t}ZF-1-d-1-vlo]Ato] ZFZ[1.1.1]Erd )7l o] E(1.0g, 4.0lmmol)e] &
o] NIS(2.71g, 12.03mm) S H7Fsbal A, EIFEL 50CTE 7A17F

For Jtdainh. ws EES & (30
me) T EZ3F A NapS:05(20me) S E3FE] a1, o]ojA], EtOAcE FE3FATH(3X40me). 73 F715S A5(50

me) 2 AABFIL A, g NapS0, 2 A7), o7 ol 3He) dtell wFAIA FIALE AlFste], o]& vt
A 72 Azvteagsd o8] AAsAT. H-NR (400 Miz, CDCly): & 7.54 (s, 1), 5.10 (br s, 1H),
2.68 (s, 6H), 1.54-1.42 (m, 9H).

tert-HE N[3-(4-oto] Q Eolu|t}E&-1-Y)-1-Hlo|Abo| F2[1.1.1] 9 &L | Fhulvl o] E

-78°Col A THF(5.0mb) 59 tert-HE MN[3-(4,5-t}o]o}o] 9 Fo|nt}E-1-¢)-1-1}o]Alo] Z & [1.1.1
vl o] E (300mg, 0.60mmol)e] &E3FEo ;-PrMgCl(2 M, 0.45m¢)S #H7}sta vA], g E3ES -78CoA 14
ZF Bk WA AT, v EIES 73 A NLCI(10m) 2 AR 7], EtOAc(3X5m) & FZ&3ata Ay, &

g f715S AFom) = AF e YA, 79 Na,SO,= AXAI7]a, o3 Fo 74} sholl sHA AT, S
A 74A 29 Azt o8 gAste] B AHEL ATeAtt. LCNS: m/z 376.0 [MHID .
tert-F2 MN[3-[4-[2-3lo| =& A 4-(EFo] EF e 2WE)Hd |o|n|t}E-1-d |-1-v}o)Alo| S 2 [1.1. 1] &L |7
HiH o] E

nlo] A2 T A EF2A(Im) T H0(Iml) 9 tert—-HEY MN[3-(4-o}o] L Eolmt}E-1-)-1-H}o|xlo]| E =2
[1.1.1]9ed |7 o] E(100mg,  0.27mmol), [2-3lo]|=EZA-4-(Ego]EF e 2 wd) | d]3-4H(110mg, 0.53m
mol), CsF(121mg, 0.80mmol), Pd(dppf)Cl.(20mg, 0.027mmol) = W& (Egtolog)etny FEo]|=(6mg, 0.027m
mol) 9] EFES WEA 7|31, 110TCAA 2A7F Bk mlo]lma = xA} &lo 7Fgdslgich. W o3 3
AS et toll FFAIH T, JAFE EFH-TLCAl 98l GAlste] Xt AHES AFsct. H-NMR (400
MHz, CDCly): & 7.55 (s, 1H), 7.50 (d, J = 7.9 Hz, 1H), 7.28 (s, 1), 7.22 (s, 1), 7.07 (d, J = 7.5

s

o
olo
(ot
o

-

Hz, 1), 5.07 (br s, 1), 2.57 (s, 6H), 1.49 (s, 9H).
2-[1-(1-o}v] =-3-nlo] Ao SR [1. 1. 1] & ) o] v &4~ ] -5-(E}o]

mln

e =2dd)dE HCIY

HCI/EtOAc(4 M, 2mb) Z9] tert-F8 N-[3-[4-[2-3}0|E2A-4-(Ego|ZF o 2uE)dd]olnt}Z-1-d]-1-4}
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[1207]
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S=S01 10-2757890

)

}

ol

o|x}olZ=[1.1.1] ek %]%H}uﬂo}‘f(em, 0.15mmo) & 25Col| A 108 ZoF wHkAZTH, ¥-e E3ES 7heb
o] FFAA AL AT olE AH AE3SlT).

N-(3-(4-(2-3}o| ES A -4-(Eto| EF 0 2o €) 3 d)- 1ol v th&-1-D)Htol Abe| 2 [1. 1. 11 &-1-9)-2~(3-
A2~ (EFo| ERLEWEA] )AL SR [ A )olA| Eofulo| =

DMF(1.0me) F¢ 2-(3-Al&=-(Ego|EF L2 EA)ALC]EZ/-5A]) oA EAH(19mg, 0.086mmd) Z3Eo 0T
*1 HATU(36mg, 0.10mmol) ,

-[1-(1-o}n] =-3-v}o]Ato] ZF &2 [1.1.1]9 et ) o) m| T} Z-4-Y |-5-(Egto]| ZFZ o 2ve ) #Hl&x HC1Y (30mg, 0.087m
mol) gL NuﬂE‘ EZH(26mg, 0.26mmo)S H7Fslth. v EFES H202 7F2A7|aL, 408 B9 wHHAIR
oh. EES HO0(10m) 2 3A A7), EtOAcE FE3ITHEX10m). &3 F7]15S I (1om) 2 AlF s
A, T NaSO = 7ARA1713L, of3p Fof) 7S sl w5A1A AHE AlFsigitt. HAE 3 -HPLCo 93] A

A3k, LC-MS: m/z: 506.2 [M+H]+. 'H-NMR (400 MHz, CDCl3): & 12.32 (br s, 1H), 7.57 (d, J = 1.2 Hz,

1), 7.50 (d, J = 8.2 Hz, 1), 7.30 (d, J = 1.1 Hz, 1H), 7.22 (d, J = 1.0 Hz, 1H), 7.07 (d, J = 8.1
Hz, 1H), 6.97 (s, 1H), 4.36 (&5, J = 7.1 Hz, 1H), 3.87 (s, 2H), 3.75 (&5, J = 6.8 Hz, 1H),
2.92-2.80 (m, 2H), 2.69 (s, 6H), 2.38-2.23 (m, 2H).

¥ 1o YERA ulel 22 thSo] AAAE AAHoR 7 AE AT FAS AAE EF FAIET).
A A ¢ 255 WA 269

” LC-MS

S| (miz, [M+H])
255 515.1
256 4882
257 4722
258 503.0
259 474 1
260 504 .2
261 390.2
262 4621
263 456.1
264 4741
265 491.1
266 511.1
267 4831
268 4831
269 4921

A A4 270

NF(3-(4-(4-822-2,3-TJo| EF Q23 d)-1Fo| v t}Z-1-d)ulo]Alo] E 2 [1.1. 1] H&-1-Y ) -2-(-3-A| &-(E
o] Z2F Q. ZH| B A )ALO| E R F-EA])olA| Eolrfo|=

4-Z22-2,3-To|ZF o2z Y F2dol=
0TColA N; &toll THF(20ml) ¢ 4-F22-2 3-to]ZF 2 2 ZAH1.0g, 5.19mmol)(COC1); (725mg, 5.71mmol) =

DIF(2n)E AH83HE Awrs A3} DB ol 8atol Azsit. EFES I 59 At U EFES
4% Ao,

il

-HEE-1-(4-FEE-2,3-To|EFL T )0t

u

N
iy
fu
fu
w
O
S
i
e
to
fu
&,
BN
e
iy

Zo}o]= TMSCHN.(2 M, 5.19m¢) = HBr(2.10g, 10.4mmol, 40%)<S A}-&3}+=
Stk ERES A B wAFHT. 249 AAHE(0.8g, 570)S B 3
MR

(400 MHz, CDCls): & 7.73-7.68 (m, 1H), 8.34-7.32 (m, 1H), 4.47 (s,
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F(3-((2-(4-222-2,3-To| FF L 23 d)-2-Fao &) opvl i) to| Aol SR [1. 1. 1] &-1-U)-2-(-3-A| &~ (E
2ol ZF L 2H| S A )AL S RHFA] ) oM Eclrtol =

40TCoNA 1A Bk MeCN(bme) Z9] 2-Ba2R-1-(4-F22-2 3-tho]ZF ¢ 27'd ) o eF-2-(200mg, 0.74mmol), M
(S—O}HILH}OWOFE 1.1. 1] 8k-1-U)-2-(-3-A| =2~ (E&}o] HF 2 22U EA] Y AFo] 2 H-EA] ) ol 4 Eolulo] =
C193(245mg, 0.74mmol) = Na,C0;(315mg, 2.97mmo) S A}&3st= AWkA Ax} FE o] &3] AX3ATE. IALE
7ot st EAA ®Al F|ES AT LCM: n/z = 483.2 D]’
FGB-(F(2-(4-F2=2-2,3-TFo|EF Q2 d )-2-&4dE ) Eolu| ) ule]Ale] F2 [1.1. 1] H gh-1-Y )-2-(-3-A] &=~
(ETO|ERLZH|BA| )AL ERZF-FA]) oA Eolrfo| =
1IAIZE &9k 0Col A DCM(2me) T2 M (3-((2-(4-FEZE-2,3-t}o] ZF 0 23| d)-2-S 4o & ) ol )ulo] Alo] F &2
[1.1.1] 9 8-1-U)-2-(-3-A| 2~ (EZIo] TF Q. ZH EA] ) ALo| F 2 H-FA] ) o}l A Eolulo] = (400mg, 0.83mmol)
Acs0(483mg, 3.31mmol) 2 HCOOH(1.5ml)E AM&steE Uwbd Azal GE o] &3dle] AXdIFY. FAE H3-
TLC(PE:EtOAc = 1:1)¢] 23] AAlste] Bal= YAES AEatdct. LC-MS: m/z = 511.2 D] .
N (3-(4-(4-E22-2,3-To| ZF L2 d)-1Fo| | E-1-gd ) Hlo|Alo] 2 [1.1. 1] A &-1-9)-2-(-3-A| &-(E
ZFo|FF L ZH| B A )ALO| ER2F-FA]) oA Eolufo| =
110Col A 16A]17F FoF Ny loll AcOH(10me) T2 M-(3-(N-(2-(4-F R 2-2 3-tfo] ZF 2 2 )-2-3 40" ) Fo}

4~
vl )ulolAle] F2[1.1. 1] e-1-Y)-2-(3-A| - (Eg}o] ZF 2 | FA] ) ALo| 22 H-EA] ) o} A Eolulo] = (150mg,
0.29mmol) 2 NH,0Ac(113mg, 1.47mmo)E AM&3tE  Luby Azl HE o] &3dte] A ReF. JFAES

3 -HPLC(Z/) ol a8l v =9 fE 2 288X 150x25m, 5uM ©]F4: [E(10 mM NHHCO;)-
ACN]: Bf: 45% WA 75%, 105) sholl AAlate] Bxal AAHES A3akch. LC-NS: m/z = 492.1 [M+H]' .
NMR (400 MHz, CDCl3): & 7.85 (ddd, J = 2.0, 7.2, 8.8 Hz, 1H), 7.54 (d, J = 0.8 Hz, 1H), 7.40 (dd, J =

1.2, 4.0 Hz, 1H), 7.21 (ddd, J = 2.0, 6.8, 8.8 Hz, 1H), 6.95 (s, 1H), 4.35 (&5, J = 7.2 Hz, 1),
3.86 (s, 2H), 3.75 (%4, J = 6.8 Hz, 1H), 2.85 (dtd, J = 3.2, 6.8, 10.0 Hz, 2H), 2.67 (s, 6H),
2.35-2.24 (m, 2H).

F rol yEpd vkl 22 vgo] AAldE A om ZAg Ad fAeE dAE S

AA 271 WA 277

EO"

3

HlTt.

ol'

LC-MS
A0, M)
271 49,1
2 520.1
273 5482
274 462.1
275 4224
276 4763
277 2964
FES AHE7] 9% A NMR Hlo|EHE & 30 AlF3hct.
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¥ 3

e s
TH-NMR (400 MHz. CDCL1): 6 7.09 (s, | H), 6.84 (dd. .J = 6.30, 1.53 Hz. 2 H). 6.80 (br d.
J=8.56Hz, | H), 4.71 (quin, J= 7.55 Hz, 1 H), 443 (dd, J= 10.21, 2.75 Hz, 1 H), 3.33
(tt,./=10.18, 7.73 Hz, 1 H), 2.76 - 2.93 (m. 4 H), 2.66 - 2.73 (m, 2 H), 2.65 (s, 6 H), 2.40
-2.48 (m, 1 H), 1.92 - 2.04 (m, 1 H). LC-MS: m/z: 468.2 [M+H]"

“TTH-NMR (400 MHz. CDCL): 6 7.09 (s. 1 H), 6.84 (dd. J = 6.30, 1.53 Hz, 2 H). 6.80 (br d, |
J=8.44 Hz, 1 H), 4.71 (quin, J = 7.55 Hz, 1 H), 443 (dd. J= 10.21, 2.75 Hz, 1 H), 3.33
(tt,J=10.18, 7.73 Hz, 1 H), 2.78 - 2.96 (m, 4 H), 2.68 - 2.77 (m, 2 H), 2.64 (s, 6 H). 2.39
-2.48 (m. 1 H), 1.92 - 2.03 (m, 1 H)

'H-NMR (400 MHz, CDCls): 6 7.34 (t,.J = 8.60 Hz, | H), 6.89 (s, | H), 6.77 (dd, J =
10.14, 2,87 Hz, 1 H), 6.69 (ddd, J= 8.99, 2.81, 1.21 Hz, 1 H), 4.53 - 4.63 (m, 1 H), 4.45 -
452 (m, 1 H), 441 (s, 2H), 3.60 (t. /=849 Hz, 1 H), 3.11 (dd, J = 8.49, 6.95 Hz, | H),
2.41-2.58 (m, $ H), 2.10 - 2.25 (m, 3 H)

"H-NMR (400 MHz, CDCLs) & 7.34 (t,./= 8.60 Hz, 1 H), 6.89 (s, 1 H), 6.77 (dd, J =
10.14, 2.87 Hz, 1 H), 6.69 (dt, J=8.93, 1.38 Hz, 1 H), 4.54 - 4.63 (m, 1 H), 4.44 - 452
(m, 1 H), 441 (s, 2 H), 3.60 (t, /= 8.49 Hz, 1 H), 3.11 (dd, J = 8.49, 6.95 Hz, 1 H), 2.42 -
2.57 (m, 8 H), 2.10 - 2.24 (m, 3 H)

TH-NMR (400 MHz. CDCly): 6 7.34 (t.J = 8.60 Hz, 1 H). 6.88 (s, 1 H), 6.77 (dd. J =
10.14, 2.87 Hz, 1 H). 6.69 (dt. /= 8.93, 1.38 Hz. 1 H), 4.82 (quin. J = 6.67 Hz. 1 H), 4.51
-4.62 (m, 1 H), 4.41 (s. 2H), 3.62 (t. /= 8.49 Hz, 1 H), 3.08 (t.J= 7.94 Hz, 1 H), 2.54 -
2.63 (m, 1 H), 2.46 - 2.53 (m, 7 H). 2.33 - 2.46 (m. 3 H)

159

160

207

208

209

4 Aol ok A NMR o o] g
'H-NMR (400 MHz, CDCls): & 7.34 (t. /=860 Hz 1 H), 6.88 (s, 1 H). 6.77 (dd, J=
10.14, 2.87 Hz, 1 H), 6.69 (dd, J=9.26, 2.21 Hz, 1 H), 4.82 (quin, /= 6.78 Hz, 1 H),
4.51-4.60 (m, 1 H), 4.41 (s, 2 H), 3.62 (t, J=8.60 Hz, 1 H), 3.04 - 3.14 (m, 1 H), 2.54 -
2.64 (m, 1 H), 2.46-253 (m, 7H),233-245(m,3H)

210

218 | 10.3 Hz, 1H), 6.68 (ddd,.J= 1.2, 2.8, 8.9 Hz, 1H), 4.54 - 445 (m, [H), 4.40 (s, 2H), 3.59
(t.J=8.5Hz, 1H). 3.49 (s, 1H), 3.12 -2.97 (m, 2H), 2.70 - 2.30 (m, 1 1H)

'H-NMR (400 MHz. CDCls): 3 7.33 (t../ = 8.6 Hz, 1H). 6.94 (s. 1H), 6.77 (dd. J = 2.9,
219§ 10.3Hz, 1H), 6.69 (td, J= 1.4, 8.9 Hz, 1H), 4.54 - 445 (m, 1H), 4.40 (s, 2H), 3.59 (1, J =
8.5 Hz, 1H), 3.12 - 2.99 (m, 2H), 2.72 - 2.26 (m, 11H)

o)Ak SFC CO0l thal A = MeOH(0.05% IPA)Ol thall B, FHl: 6%l 10% WA 40%2] A %9 B. £
2.5m0/% 3 220 nm A Z2~¥ wRSt: 1500 psi.

shghE 159¢F 1605 vheel =71 dfoll SFCell s #EejAlzivh: Zhel: DAICEL 7hol=+ AD-H(250mm><30mm, 5
un); o] =4k Al CO,. B MeOH 59¢] 0.1% NH,0H; 7°¥i: A 9] B%: 5% 2 25% WA 25%) .

SH5HE 2089} 2008 Thee] 27 Sl SECol o8] REANATH WAE 9 BHAPLO(Gevtol Az Azvid
C18 100mm><30mm, 5 wm; ©l57: A 4= % 0.1% TFA, B: MeCN, Ful: A 52 B%: 103 ZAX 45% WA 65%)
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ofsf AAstaL, o]olA, Ftold SFCE At FholE# IC-H 250mn<30mm, 5 pm; ©]§7: A: C0,, B: IPA
9] 0.1% NHLOH, 7¥l: A Z< Be: 63 ZAH 45% 1A 45%).
e 2173 2185 theo] 7 stell SFCel ofa wEAZTE: ZAFE SFCOl o AAlsHAtH(FhelE = AD-H
250mm > 30mm, 5um, 40°C: ©]%4: A: C0,, B: MeOH 9] 0.1% NH,OH, T#i: A 59 B%: 6% 24 35% U=
35%, fr&: 70 g/, = 100 bar).

AE3A AAd 1

S3HE9 AsetE 24

AE 2EH2E Ve JAABE TN 2a 7IWA]l T e B3 $FE 2EYE W AR EA3 &

op71eH, ANEA WAS FHATE dH, AE 2Ed e ug vkl 43 ATF4( *éﬁ} AAF 17 4) 9

e AAAe Y-S 7HEEA f‘&rﬂr. Az Forol, ATF49] 5' UTRAIA #Ze oZ d4d =< (open

reading frame: ORF)S FHES AHeH, ATF49 4353t AY HGS o, 22y, 2EHA 21 Fotd,

frREe o5 AR ORF old& 2sta, $AHoR ATF49] 433 *1?5011*1 HAE A &g, o
Al

al
WA, Mo W o] whE ATR49] w38 ISR AR @Adshe] ghmelnt. webA, uw0RFe §8 2 v
ek ATFO] ¢host Mol A& ISR 4= &9 Riftsta us

WAl AZH vsh g HEES theel B4 Agsth. A 49 50 WY 9 (5'-UR) 2L )
A HES Aolshs the FANSANL) FES AD R AFL F04] FE AD) 2PES §FA
g 4

FAlSA T, FAF o R | EcoRlol ¢laf) 5o =3 % BamHI A3+ &
TF4 HALA] WolAl 2(NCBI NM 182810.2)9 FZal QElol= +1 WA +364( AA}
AA B ) E f‘%*oé}z WA, pLVX-EFla-IRES-F& #AEule]leix  WE (F2E 2 (Clontech)) 2
EcoRI/BamHl 2 H-9lo] F2YAFTE. dEMo]H 2~ JARE AzFAEe] Ao wah AE-X g AE(VSV-
G, S2H)E AL A, A3 H4 AABNFmF A EF(ATCC HIB-148) 5 FA=sk= o] Ab&alith. He
AEE 1.25 pg/ml FEIOJAIOR **E“oﬁ A, AgE gMe o S8 AEFE AT, T 35S
S8 ISR A= AsiAle] @45 Frtetr] S8 2 dEAES S3E 2EH2 vE(ISR) #4E& A=
ol MEFE o] &3 tt. H4 ATF4-NLuc(ZE 17) AEFE DMEM +10% ZEfo} Pl 96-4 == 384-4 7}
Zholl Al 15,000 B 2,50709) AXE "2 Z o’y A AT, 24-A1%F Fofl ) tho]w’ HZALo] = (DMSO) ol A 3] A
A7 A SES 37CA 307 & Hbsk o, F7F 6412 B3 50um oFH|AMEE Aoz [SR ARE
ASA AT, Y= FEZWNano Glo) FAHEA AJeF(N1150, ZE2W7HE Az Ao wet Frpsta, &
&
=2 ¥

TE2

F
1z
do
o
:Iog
w
é
Iy
n:}L
Frr
=

2 o

(ATF4 919 2 o] W IR A2 BHS £l 0192 B3 9% 59 2 5F SdolE w57

olate] FollA, AF & DAL S o] F 4ol AT +++ = 1Cy < 1uMi ++ = 1C5 1 WA 101
M; + = IC5Q > 101,1M

x4

EREIET ERCIEY ERCIEY Ao =4
1 ++ 15 +++ 29 +++ 44 +++
2 ++ 16 4+ 31 ++ 45 -+
3 +++ 17 +++ 32 +++ 46 +++
4 ++ 18 +++ 33 +H+ 47 +H+
5 +4+ 19 -+ 34 -+ 48 +++
6 et 20 +++ 35 F+ 49 +++
7 4+ 21 +++ 36 +++ 50 +++
8 b 22 A=t 37 k= 51 it
9 +++ 23 etk 38 +++ 52 +++
10 LA 24 i 39 SRS 33 RS
11 -+ 25 HH+ 40 RELEL 55 4t
12 +++ 26 +++ 41 -+ 56 ++
13 +H 27 4+ 42 ++ 57 ++
14 Gk e 28 ++ 43 +++ 58 +
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HAo| 24 Halol| =4 Ao =4 Ao | A
59 ++ 110 +++ 161 +H+ 212 +++
60 ++ 111 4+ 162 F44 213 +
61 A=+ 112 +-+ 163 ++ 214 +++
62 gtk 113 +++ 164 ik 215 +
63 =+ 114 ++ 165 +++ 216 +++
64 +H+ 115 ++ 166 +++ 217 ++
65 A=k 116 ++ 167 ++ 218 +++
66 +++ 117 ++ 168 -+ 219 +
67 + 118 ++ 169 +++ 220 44
68 +++ 119 ++ 170 +++ 221 +++
69 etk 120 +4+ 171 At 222 =t
70 + 4t 121 e 172 A 223 ++
71 THE 122 +++ 173 +++ 224 +H++
72 =k 123 +++ 174 ++ 225 +++
73 ++ 124 +++ 175 ++-+ 226 -+
74 + 125 b 176 et 227 +++
75 et 126 +++ 177 A4t 228 +++
76 4+ 127 +4++ 178 +++ 229 +++
77 +4+ 128 ot 179 +++ 230 +++
78 +++ 129 ++ 180 ++ 231 +++
79 +++ 130 +++ 181 +++ 232 +++
80 +++ 131 + 182 e 233 e
81 LA B 132 +++ 183 F4E 234 +
82 ++ 133 +++ 184 +++ 235 +++
83 ++ 134 +++ 185 +++ 236 4+
84 Hp 135 +++ 186 Ft 237 +++
85 ++ 136 +++ 187 +++ 238 T
86 +++ 137 +++ 188 +++ 239 +++
87 +4+ 138 Ao 189 bt 240 +++
88 ik 139 +++ 190 it 241 +++
89 +++ 140 +++ 101 +++ 242 +++
90 + 141 ++ 192 4 243 +++
91 = 142 +Ht 193 FHt 244 +++
92 +++ 143 o 194 +++ 245 -+
93 +++ 144 +++ 195 +++ 246 +++
94 ++ 145 +++ 196 -+ 247 “+t+
95 ++ 146 +4++ 197 +++ 248 +++
96 +++ 147 +++ 198 At 249 A4+
97 et 148 ot 199 Aot 250 +++
98 4 149 +++ 200 At 251 +++
99 + 150 e 201 b 252 4+
100 ++ 151 +++ 202 et 253 +++
101 ++ 152 +++ 203 -+ 254 -t
102 ++ 153 +++ 204 +++ 255 +++
103 +H+ 154 +++ 205 +++ 256 +++
104 +++ 155 +++ 206 +++ 257 A
105 =k 156 Ft 207 4 258 4k
106 Ft 157 At 208 ek 259 4
107 ++ 158 +++ 209 -+ 260 -t
108 ++4+ 159 +++ 210 ++4 261 ¥
109 +++ 160 +++ 211 +++ 262 +++

FREIEY EREIE=T A =4 EREINE
263 -+ 267 +=f 271 4+ 275 +++
264 ++ 268 +++ 272 -+ 276 ++
265 +++4 269 ke 273 Skt 277 it
266 Het 270 -t 274 +++

29 e tig 54 oy E olste] X 5o HERT.
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R )
A Aof  ICsp Ao  ICsx 4 Ao ICs Aol ICs
3 0.0092 133 0.0181 161 0.0134 236 0.0215
6 0.0025 136 0.0220 162 0.0149 248 0.0282
15 0.0171 139 0.0043 163 0.0085 254 0.0053
49 0.0182 146 0.0037 166 0.0081 269 0.0075
51 0.0137 148 0.0026 167 0.0439 270 0.0011
61 0.0019 151 0.0355 169 | 0.0038
70 0.0028 152 0.0382 179 0.1025
81 00118 157 0.0092 189 0.0285

AESA HAAd 2
MDCKII-MDR1 &34

Yol ] FH (blood brain barrier: BBB)2 FFAIZAAI(NS)S A9 FAZHE P £33 F2|A|Z0tl. BBB
E £33 3gEo gy Ty Ay mdoael o] MDCKII MDR1 A|EFE o] &3te] 532 o F3}
#J (passive membrane permeability: Papp) % Pgp(P-Tet¥ld) 714 &5 HdlES AU, £H vlo]o

H = =2 X (SOLVO Biotechnology) 258 42 Abd Z#ol®AIZ] MDCKII-MDR1 A3 (54 (Corning) HIS E#~
4-96)5 ©]&3te GF120918(Pgp AsiA) ] FA B FEA shell s B4 (FHAA 715 (A—B) E 7] A S
A AR (B—-A)S 8. HBSS + 12.5 mM HEPES pH 7.4 4 9EAE o] &&te] 33 FHslo] 3puMelA
904 FF BAS Aok, TR B FEAEFE] AEo lFFHlo]d Fof, A AASIAL WA, LC-
MS/MSell oj&ll At dE dg @ BxgS 2he 48 UE 22(09)S Fshe oMHEYEL S

- = 13

o] &3t Wl Ao o] A2 0% ol 3000rpm(#+% 3] A<(revolutions per
O_] |
«

>{

= 1 3
minute)) oA YA AT, ofolA, NS FHStaL WA, Basithd 34 A7]aL, LC-NS/MS A28 Al
Fdaact, A I 9 1sel E 54w/ ol o4 Agdle] AY Fue Murozm Zgdn. te
o] 2o we}l Papp(nm/sec[Ui=v]E/Z12 F&3 @r7] F344) & AXsT:
d 1 1
Papp(nm/sec)=| — x| — x| —
t Co)\ 4
Al

GAdZF FEH](efflux ratio: ER)E 29 241& o] &35}o] =313t

— >
oy = B — APapp(nm [ sec)
A — BPapp(nm / sec)
MDCKII-MDR1 fr<H|7F 2.5%1 33ES FH-H-dH S 7I2AZE 588 458 7Fsdol Unt.
Astch: AAd 3, Al 6, HAld 49, HA]d

t}eo] 33ES MDCKII-MDR1 &ZH]7} 2.5 ©]8}el AL A
61, AAldl 70, Al 81, AAle] 133, AAle] 139, AAJe] 146, AAld] 166, AAldl 169, AAl«] 189, AA]
o 236, AAd 248, AAld] 254, W AAd 270.

9% AoHA e @, B AN A8HE BE V&4 W 98 goj B wwo] Sajt /ol
ol oJa) BAHOR olsfHE A3} FAR v A,

2] 2 2 HAA ] FAAOE AAEA @ dole] 84 e 84F, Ag
Add ¢ vk, webA, odE 5o, & "X&s=(comprising)", "EF3}=
R aE)al Alg glo] ¢1s Aolth. FUHA o B HAAdA AMEE =
olZA i A glo] AFEHAL, YERNIL 7]Ag 54 e o]e] YR 919
olggt gof ¥ ZA ARgoA 9 g §ARE, thge Mol H E B Ay HE

B e}
e ARE mq g}

n



10-2757890

s==4

,&E

wjr

%]

g AA ol

[1250]

3
=

gAlM =2 Ao

A T
N

I
—_—

[1251]

- 149 -



	문서
	서지사항
	요 약
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	발명을 실시하기 위한 구체적인 내용




문서
서지사항 1
요 약 1
청구범위 3
발명의 설명 9
 기 술 분 야 9
 배 경 기 술 9
 발명의 내용 10
 발명을 실시하기 위한 구체적인 내용 11
