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CCX872, (CCX598, CCX6239, CCX9664, CCX2553, CCX 2991, CCX282, CCX025, CCX507, CCX430, CCX765, CCX224,
CCX662, CCX650, CCX832, CCX168, H CCX168-M1 & &fit o] o= o]Folzl Fo 2 iy degr}.

Ay pA oA, B IRANES FELS BAAd S JAet=d AMEE & v A FHe AEFd
A}, | 23 2~ (Herpes) A|olZt]o}(Giardia), =ZEto]o}, d4rulyol(Leishmania), 73 ®lol#]=(A, B, & C)al
% WAA 7+, a2 nlolglA(dE Ho], VZV, HSV-1, HAV-6, HSV-1I, @ CMV, <)2~E}el v} wvlo]z]~

(Epstein Barr virus), ofdlxvlolg]s, AZFAX vlolg|x, ZFu|ulo]l A (flavivirus), olzZulo]z]x
(echovirus), #ho]izulolel2(rhinovirus), ZFAF] wFe]#] 2 (coxsackie virus), FEL=Hle]#] X (cornovirus),
3571 AEGYE Hlo]EX(respiratory syncytial virus), AAEAZ wlol#]2(mumps virus), ZERH}o]#]
(rotavirus), 9 Hlo]g]~(measles virus), X wko]2]=(rubella virus), FFEuFO]2 X (parvovirus), -7
vlo]l#) X~ (vaccinia  virus), HILV  wlelgl, ®7]d  dlo]#]X(dengue virus), 5% dlo]glx
(papillomavirus), A&E vlol#~(molluscum virus), ZH#ute]®~(poliovirus), 3% ylo]# 2~ (rabies
virus), JC vlolglx 9 olZxulolelA ¥ ulol#] ~(arboviral encephalitis virus), A4 ZF&v|tjo}
(chlamydia), #AXo} A, wlelzmutelglel, L&A T+, A ¢, 99 o, 9 74 9 T3A
(conococci), A A& (klebsiella), ZZEH$-(proteus), AlZtElo}(serratia), =~ (pseudomonas),
g, dx2det(legionella), ©lZE|g]ol(diphtheria), =9z}, vpd#]2(bacilli), F@lgk(cholera),
3, BEETE A5E, 8A4W, d9%, FE2F S Z (leptospirosis), R 2 ® BheElolel] o3k W
A A, A ZYg(EH|RzkA(albicans),  AFAlo](krusei), SEtHElEl(glabrata), ERIZEX
(tropicalis) &), AHEIZF= UL XEW2(Cryptococcus neoformans), ©F=#HZZF2~(Aspergillus) (W]
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dermatitidis), IgIIAIY el B | dlA] 2~ (Paracoccidioides brasiliensis), AT HZ o]H]E
2 (Coccidioides immitis) % 3|=EZe=n} Fi4dtE (Histoplasma capsulatum)el o1& ®WAAd 79, 2 714
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2dolA TleHe SgES s ol AsE A, olF Hold A B "¥FA-{FA A8
oA (o Ad), DART®, Duobodies®, Bites®, XmAbs®, TandAbs®, Fab f%=A4), -2k A7 0]
(ADC), mpolE 2, FTHES wlo]#~(oncolytic virus), XA ®EA == oltiE(editor), oA
CRISPR(CRISPR Cas9 *23}), A3 FA ik & (zinc finger nuclease) T ¥4 FF

(et & F8A) T AX AGX 54 e o]59 o9 2FEF 3 ASEHAY 232 + U,

3hst QWAL dy 4AsA, JEZASolAl, FuiAbAl, e FAA, AEY dDRo|m, Exolimelo}
oA Al (topoisomerase inhibitor), T2 ¢FE | T2 A, ofZulelA] AA|A, P-Fdotd] A A, W

Al
g FEA, 75k dgey o= 9 1 v SohAlE Edhelitt.

Q] LaA|ofo A, B AxAA H/xe A &
Al AR k. WREAY o= AR, Mal B fFHES sl W NS AH3E ol A
Bk, WA 9 ofFMES o= GM-CSF, M-CSF, G-CSF, QIE#H|2-a, WE, = 7v, IL-1, IL-2, IL-3,
IL-12, Poly (1:C) ¥ CPGE Xgsl}, o2 A e AL ofutl. AsAlE Alo|E2 X amnE 9 Alo]ER2

|
Fayu=e] AR, F-TGF 2 olntEld(imatinib) (Gleevac), FAFEE AA, oAd wZFega
(paclitaxel), FHE'D(Sunitinib)(Sutent) E& 1 51| FIAFGA, ofZvletAl A A, A HEZZE
(letrozole), A2a ol $=&A(A2AR) ZAFA, AN JA A, orEglAlo]Z® (anthracycline), S4HeE
2t &l (oxaliplatin), 524FH|4](doxorubicin), TLR4 AdA, 2 1L-18 AIAE Eg s},

AR FA el A, Bel A V]EEH= FFES CCR1, (CR2, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCRI,
CCR10, CCR11, CXCRL, CXCRZ, CXCR3, CXCR4, CXCRS, CXCR6, CXCR7, ChemR23, C5aR, C5a, % (5 & 3t o]
of zdAe A ALEHAY 23k ¢ Ak AR FA A, 2EA = Aol

AR FA A, Bl A 7EEE SES (X354, (CX9588, CCX140, CCX872, CCX598, (CX6239, CCX9664,
CCX2553, CCX 2991, CCX282, CCX025, CCX507, CCX430, CCX765, CCX224, CCX662, CCX650, CCX832, CCX168,
CCX168-M1 & st oldat S A= AY 290 o v,

FoAZ

43 AT A= oF 0.1 mg WA °F 140 mg A= Fof ol PD-1/PD-L1 HoAEE Egsts BEH <
Am E= ool 83t I &AF oF 0.5 mg WA °F 7 g). 9 Fof FEHE AYs] 9l FA
4 23 Qe @ AR ¥ AnHE Z2E 9 54 Fo] W ofrjste] gebd Aol Fo
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o\\s’;o O
& “\\\ H
OH K OH
O:s 0
X0 H oo Br.
Br. DMAP, CH,Cl, N NaOH, THF o

=0 ———- ° ©

9°

Cl
cl er>99:1

er ~75:25 (S:R) s 001
r > 3

ZA, F3hE 7Y FA Q] B SRrF w2 39 Y] wiel o] gAdd 4 gl
AA 4]

7] AAdE geka (1D, (11a), (1Ib), (1), (Ia), =& (Ib)9) FFES £gste £ MANEY 3FES
Azshe g S A g, 3] Arlde ATE AAUNES oA fE AFEY, olE =
=t
317] o] 8%+ AleF 2 &uli= Aldrich Chemical Co.(Milwaukee, Wisconsin, USA)$9} 2 44 Tg o=z
B #3549 4 9o, 'H-NR AHAEZL Varian Mercury 400 MHz NMR #3AA 71=E k. #93% 33= TMS
of wla] AT, tsd(s, =W (singlet); d, ©EZ(doublet); t, EZE=(triplet); g, F=H
(quartet); m, HEZ=(multiplet)) @ AR 49 A2 T2 AT, AFEFH Axps= dsho] H|3H
Ao vE Budnh, AAdoA, gd n/z 42 7PF £ 4 sHLAE ke MH(ES, 71AE vkt
o] M-H) o]l dis] Higtt. U4 HHe BE Aol di Ao sjdett. A7 o] 23HESI) A
B B AE A9S 98 HP1100 HPLCE o] 83 Hewlett-Packard MSD 7|25 A& EFA A 423
oo dwrdoR  BAEL 0.1 mg/mLo® HEE Ei= CH (N &al=dar, 1 vlo]azelert dd &}
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s 100 WA 1000 @8-S 2Adste 2% E3A2 Fa99Y. ZE e A9 §uEA 1% 84S

Zt= oHNEYEL/ES o]835te] YA T 54 ESI BEoA #A4E 4 o,

3l7] ofoi7)F Ao L B A& A AAo] AA o]&wd: TLCE ¥ ARnEIHIE on|did

Aol e e stES FAdAb A TR " ke wss o] &35ty 1y A" ule} o] A€

# At FFAE T 2 AUEY 1A SFEES s fE gk el ol 8E 4 9, B Fd9
< F9ekd Ao] olde}, #A SgE dis Iy 48§ vhesta AA vt FRE

o
= As OW g Ao},

ol
oL

= 5 MW *ﬁlﬂ Exé HAbE 54 ALl AAZE BAEA Fe 3, tde Asdold A 2 Al
o

A= T F7] sheke] RE A dAF b A # AV FF ol H = AS AT Aoln. B s
e 2 53] el 7iAE HAE A gt olge] dad o] Ak Ee 9VIES e A9l 5 A4
ot

AN 10 (29)-2-[[5-2R2-2-[(5-Aokie-3-7 2] D) B4 1-4-(4- A T-1-2 ) S A - A T eo}wl 1] -3-3
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=5
OH
PhB(OH),
Pd(PPh3)4
cho3 DME PPh3 DIAD .
80 °C THF, 1t
N7 =5
l Z
Cs,CO5
DMF, 65 °C
Br
S d
CN CN
N OH NS
4 l =
OH co2

u

A G

Cl

A ar DME (10 mL) 59| 4-B 2w olvk-1-
KoCO5 (969 mg, 7.02 mmol)E H7}shar, &
(271 mg, 0.234 mmol)E H7}star, W% EFES AAh 7FAE F7F 18 B¢ &Y A 7])aL, 80TolA vl

WY, WS E3ES EtOAc (30 mL)®E 3Asta, & (30 mL), 9 (30 mL)= *1]240}"7 AxA 7)1
(NapS0,), 2 aell sFAIZ . WA =S EUWA A= ETHT (Si0,, FAF 5 20% EtOAcs)ol ©]3f
<2

(500 mg, 2.34 mmol)e] &olo] AR EZA (286 mg, 2.34 mmol),
d dgds dA VA2 1 s HEHAIF Y. o]%, Pd(PPhy),

oX, o

AAste] 4~ DA e-1-&5 AT, NSt CiHlys [M-OH] o i3k (ES) m/z o] &% 193.1, 254 193.1.

GA b: THF (5 mL) F9Y 4-#HdAd-1- (418 mg, 1.99 mmol)9] &Moo HLo|A 5-FEZ-2, 4-T]5lo]| ==X
-z sto] = (309 mg, 1.791 mmol) ‘%‘ PPhs; (521 mg, 1.99 mmol)E H7}sloitt. IAE fHAS 0CE Y7
A7 3 THF (2 mL) =9 DIAD (402 mg, 1.99 mmol)E A A3 Z7lstadct. FAE A4S
2 7FHA ST, AeA 12417 F, FAEAS JWF s FUAAY. FdE
Z#fy] (Si0,, A = 50% EtOAc)el] o8] AA|ste] 5-FRE-2-3Fo]| == A -4-(4-H el gt

Kol
=
=]
==

arol=2 ATE. MS: CuHiCl0s [M-H] el t&F (ES) m/z o] 2 360.1, A= 360.0 (&4 =),
A c: DMF (5 mbL) S 5—%&&—2—6}o1ciﬂ -4-(4-Hd el -1-d) A - =& Eol = (100 mg, 0.274
mmol)¢] gl 5-(BERuE)yad-3-7l R EZ (108 mg, 0.549 mmol)< }fz % (s,C05 (178 mg, 0.549

moD® AZASHSI. O, BAR Aot G A% B S e ERRE ROk 20 Az
g4skar, B (20 a2 AFHS, ARAZD S0, AF Bl FHAACL. v A AFES FelA Aot

By (Si0,, 2k T 80% EtOAc)ell o8 AAlste] 5-[[4-S22-2-FE2-5-(4-H A d-1-A) SA|-3 =
A1 ] @ P-3-7F U EL S AATE. Gell,CINO, [MHH] ol Th&F (ES) m/z o] & 481.1, AZ%| 481.3.

A d: DMF (2 ml) F9] 5-[[4-FE2-2-X2U-5-(4-7 A -1-U) SA| -5 5 A] W d 9 2] -3-7t U EEY
(50 mg, xx mmol)<] &oo] (25)-2-0}n|=-3-FFo] == A|-Z 232k (100 mg) 2 Na(OAc)sBH (100 mg, xx mmol)
g Hrbsta, d4¥ dgds Aol vl wuksigith. g EFES 2:1 CHCL/IPA (30 mL) 2 3]A]&aL,
B (15 nL)2 AFska, AFA7I (MgS0y), X st sFHAAT. vAA FFES 94 £3E HPLC (0.1%
TFAS: A CHyCN-H,0) ©l] S g A 5}
(28)-2-[[5-F = 2-2-[(5-A|obe-3-T] 2| ) vl 5 4] |-4-(4-3 I 1 - 1-) A - 9 d [ vl D o} v 1 ] -3-3f o] = 5:4] -
S2PAS AYTE. NSt CalluCINO, [MH] ol Th3E (ES) m/z o] &4 570.2, A= 570.1. H MR (400 Miz,
ee-d) & 8.99 (d, J=2.1Hz, 1), 8.92 (d, J = 2.0 Hz, 1H), 8.43 (t, J = 2.1 Hz, 1H), 7.53 (s,

1), 7.50 - 7.28 (m, 8H), 7.11 (d, J = 1.6 Hz, 1H), 6.02 (dd, J = 6.4, 4.2 Hz, 1H), 5.45 - 5.33 (m,
2H), 4.35 (q, J = 13.1 Hz, 2H), 4.01 (s, 3H), 3.34 - 3.14 (m, 1H), 2.98 (ddd, J = 16.2, 8.2, 5.3 Hz,
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1H), 2.56 (dq, J = 13.7, 6.7 Hz, 1H), 2.21 - 2.10 (m, 1H).

[0241] AN 20 (39)-4-[[5-F22-2-[(5-A ohre-3-3 2] D) M BN 1-4-(4-3| D A B-1-9 ) S A| -3 D | ¥ P opr] 1= ]-3-3}
=S A-REkiLe] 4

N CN N CN
L H2N/\/\C02H l
(@)
O 0 NaCNBHs AcOH N/\/\COZ
S
Cl
[0242]
[0243] DMF (3 mL) %9 5-[[4-F2z2-2-X2WU-5-4-Hdolr-1-A) A -H =AW E |9 g d-3-7l KU EH (120 ng,

0.25 mmol)2] &be] (3S)-4-o}n|--3-3}o] ==A-H-EFaF (200 mg, 1 mmol) 2 AcOH (100 plL)S H713H &
NaCNBH; (100 mg, 1.58 mmol)E F7Fstgich. BAW dgrels A2olA WA wwkaigivt. whg E3ES 2:1
CHC1s/IPA (30 mL)®E &Aslar, & (15 mb)&E AFsta, AZRA7Ia (MgS0,), A& sholl sHFAZAT. vAA=
< 94 FE HPLC (0.1% TFAE A1 CHCN-H0)l ofell AAlste] (38)-4-[[5-FR=2-2-[(5-A]o}n-3-3] 7]
D)o B A] -4-(4-3 D Q- 1-2) S A -3 T Dopr] 1 | -3-3ho] S 2 A -REALS AATh. NSt ColuCING; [MHH]

of et (ES) m/z o)1= 584.2, A= 584.1. H NMR (400 MHz, WEr2-d) & 8.99 (d, J = 2.2 Hz, 1H),

)

8.93 (d, J = 2.0 Hz, 1H), 8.44 - 8.34 (m, 1H), 7.57 - 7.28 (m, 9H), 7.11 (d, J = 1.0 Hz, 1H), 6.01
(dd, J = 6.4, 4.2 Hz, 1H), 5.51 - 5.34 (m, 2H), 4.83 - 4.68 (m, 1H), 4.32 - 4.17 (m, 2H), 3.27 - 3.14
(m, 2H), 3.05 - 2.92 (m, 2H), 2.58 - 2.48 (m, 3H), 2.19 - 2.11 (m, 1H).

044] AN 3 ()4 [[5-FRE-2-[(5-Aohe-3-3H D) EA 4-[(19)-4-H G AS-1-D ] S A -H D [ Do}w]
w]-3-stol SEA-F @] T4

29 a =L b
(S)-(0)-2- i =t-cBs-
Br@k EQ(BP(SP:!;? O . SAREEed O .
o R B —
K,CO3, DME, 75 °C O o CHE;E?Z,D—'\Q%% O OH
er: 94/6
oH [= . N}
lon
PPh;, DIAD
HO THF, it
Cl
e d
CN
N -CN
L
O‘ DMF, 75 °C
N‘ \
el e &
HN"NCo,H ()
S eWen s
OH
NaCI\IgBM}—E,r,{\cOH O (o] f
[0245]
[0246] A a: DME (15 mL) %9 4-B2Rvk-1-2 (3 g, 2.34 mmol)<] &do] FALdREMN (1.73 g, 14.2 mmol) %
K:CO; (5.9 g, 42.6 mmol)E H7Fst3ivh. A€ AENS A4 7F22 13 $F MEYAIZ 5, Pd(PPhy),

(1.64 g, 1.42 mmol) & % ZFekdth. WbS EFES da JtaE FUT 1R T8 WEGAIZIA, oA 75T AA
vl ket E3ES EtOAc (100 mL)E 3|A8kal, & (50 ml), 94 (50 mL)E MAHsta, XA



[0247]

[0248]

[0249]

[0250]

[0251]

S=53 10-2401963
(MgS0,), FF sloll FAIAG. vgA AYES F4] A=etEH (Si0,, &4 Z 50% EtOAc)ol <& 7
Aste] 4-HdAH-1-2S AAT. MS: Cpsllis0 [M+H]+EH§P (ES) m/z ©]&X 209.1, A=x] 209.3.
A b (S)-(-)-2-"WE-CBS (Corey-Bakshi-Shibata)-ARAE.Z2]d (900 ulL, 0 ,
BHs; - DMS (443 pL, 0.887 mmol, THF & 2 M €9)E A4 th7] shol] H7lsta, ¥ E3ES 229
Fob nwtalith. ¥RS-E-S CHCly, (5 mL)& 3A3 3 BHy - DMS (16.3 mL, 32.52 mmol, THF & 2 M €)=
A7tegh. EFES -20C2 WAA T CHCL, (5 ml) 9 4-mdAgk-1-2 (1.23 g, 5.913 mmol)S A7}

H =
Blth. 2A17F Bt 20Tl warE & wrS-ES FAAHA MeOH (10 mL)E FH7Fgtezn AAAHY. 3
As 2F st AAstL, vAHA AHES SUA ZAZvEHY (Si0,, BAF F 50% EtOAc) ol <& FAst

=
o (IR)-4-7dAe-1-& (er: 94/6)S AUk, ALFo|FHA vE &dte (S)-EA =82 ((9)-
Mosher's ester)¥] “F NMR B o] ARSI, MS: CuHy [M-0H] o tdF (ES) m/z ©]2x 193.1, A=xX

olo

193.1.

Al et THE (10 ml) 9] (IR)-4-#Hd -1 (840 mg, 4.0 mmol)9] &oo] AoA 5-FRZZ-2 4-T]3}0]
EA-HlZL g 5te]= (690 mg, 4.0 mmol)E 7}k & PPh; (1.05 g, 4 mmol)E #H7lsta, dAE £9&
T= Y723, THF (3 mL) <2] DIAD (808 mg, 4.0 mmol)E AA3] #7}star, F4€ & e By e
Loz s sigith. A2AA 1243 F, FLEAS Ay st FUA|AL, MAHAES ZHA] ARvE
a3 (Si0,, FAF F 50% EtOAc)el o3 HAISte] 5-F R 2-2-3F0] =2 A -4-[ (1S)-4-HA I T-1-L | L A]-H =

e

S
=

shulstel =2 ATk MS: CuCl0; DWHI'O] Bh& (BS) m/z o] & 363.1, A= 363.0. thek 2249 ehAln]
B7h HbS ekl BEEAA, Aol A= Aol dAA vl (er)w ~3.5:194. AAld 10, 12, 13, 14

REA =
=9 BE HF e er: ~3.5:1% ZE o] Fﬁ‘iﬂ% AHEate] Azl

21504 7]
Al d: DMF (5 ml) T 5-EFR2-2-3Fo|EFA-4-[(1S)4-FH A H-1-Y | A - =L dsto] = (178 mg,
0.489 mmol)9] |Mo| 5-(HERWE)IHI-3-FtRUEH (192 mg, 0.978 mmol) = cszco3 (318 mg, 0.978

mol)E H7HE . FAR WS 75Tl 247 ek mukakATh. g EFEL BtoAe (30 )= 345}
S, (20 a)E AR, ARAAT MgS0), AT et BHEALAL. MAARE oA AzetEg)y)
(Si0z, LS = 80% EtOAc)°ll BE! A 7| 5}

5-[[4-2R2-2-2 2H-5-[(19)-4-3 I A et-1-L | A s A D 9 2| -3-7F R EY er: ~3.5:1& ATt
MS: CoolCINOs [M4H] ol TN (ES) m/z ol & 481.1, 25| 481.1.

Q]

G-1-d 15
3 (66 mg, 0.1375 mmol)e] ol (ZS)—Z—OPU]J_—S—O}O]E%)\]— %ﬂrﬂ' (33 mg, 0.275 mmol), AcOH (20 u
, 0.1375 mmol)E 7}k 3, NaCNBH; (20 mg, 0.206 mmol)S AH7}slgtt. A ZIES 220 dhA] o
1

ek 3 o]5 2:1 CHCls/IPA (30 nL)Z FAstar, & (15 mL)Z A¥sta, AZA71 (MgS0y), J& sl &
FEAZAT. nAFAES 9 FFHE HPLC (0.1% TFAS AW CHON-H0)ell o3 AAlste] (39)-4-[[5-F==-2-
[(5-Alobm-3-T] 2| D) | HA] [-4-[(1S)-4-F DA T-1-L | ZA]-F D [ H D ofw] = |-3-3Fo] =F A -H-8h4k, dr (-
Aol g AA H)): ~3.5:1% ATk MS: CylyCINGs [MHIT'O] T (ES) m/z o2 584.2, A=) 584.1. H

WA e: DMF (4 mL) 59 5-[[4-F22-2-X2U-5-[(1S)-4-7] & Al-g 5 A] e e 9] 2 e -3~ 5 Y
E
L

NMR (400 MHz, wlgr&-d,) & 8.99 (d, J = 2.2 Hz, 1H), 8.93 (d, J = 2.0 Hz, 1), 8.44 - 8.34 (m, 1H),
7.57 = 7.28 (m, 9H), 7.11 (d, J = 1.0 Hz, 1H), 6.01 (dd, J = 6.4, 4.2 Hz, 1H), 5.51 - 5.34 (m, 2H),
4.83 - 4.68 (m, 1H), 4.32 - 4.17 (m, 2H), 3.27 - 3.14 (m, 2H), 3.05 - 2.92 (m, 2H), 2.58 - 2.48 (m,
3H), 2.19 - 2.11 (m, 1H).

AN & ()4 [[5-222-2-[(5-Alchm-3-3] 2] ) HA 1-4- [ (IR)-4-A I B-1-2 ] $A] - d ] ok
w]-3-sto| =B A-REe] G
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[0252]
[0253]

[0254]

[0255]

[0256]

S=S5| 10-2401963

=5
OH
S a
(R)~(+)-2-0i1 £ ~cBS~
QA}XPEEEIQ
l BHz DMS, PPh3 DIAD
CH,Cl,, —20 °C THE, it
er: 92/8
S c
N| SO Cs,CO;4
P DMF, 65 °C
Br
N| SN =3 d N| ~-CN
= HZN/\/\COZ

/\/\ NaCNBH3 AcOH
V\ /©/\N CO,H DME 1t .

GA ar (R)-(+)-2-"WE-CBS (Corey-Bakshi-Shibata)-AFAE.EZ Y (900 pL, 0.887 mmol, THF & 1 M &
oo A4 7] 3l BH; - DMS (443 pL, 0.887 mmol, THF = 2 M €9)E AL H7}sta, 108 F<F wuyt

a9y, whs EIES CHCl, (5 mL)E 3|A418}3, BH; - DMS (16.3 mL, 32.52 mmol, THF & 2 M £9)E H7}st

T, -20C % YAANHY. o] F, CHLCly (5 ml) 59 4-Hdelek-1-2 (1.23 g, 5.913 mmol)S Arlsla, E3=
S 2A17F Bk 20CAA wHETh. WHSES MeOH (10 mL)E ZAI2~8A Hrtdo =z AYA AT, IuEd
S AF ol AASIL, FAE MAASS ZHA FEAFETHI (Si0,, F2F = 50% EtOAc)dl <& A5}

(19)-4-5 9 e-1-2 (er 92/8)& AT, ALl A Ag 483t (9-2A dzHze] F NR w40
os A3, MS: Cislys [M-OH] o tgt (ES) m/z ©]&x] 193.1, 2Z%] 193.1.

b: THF (10 mL) Z9] (1S)-4-#Adeleh-1-& (840 mg, 4 mmol)e] fMo] ALoi 5-FRZ-2 4-T]dlo|=
-Hl =L d ko] = (690 mg, 4 mmol)E H7}gF &, PPhy (1.05 g, 4 mmol)E H7}sFdt. dAlw 84S 0T

2 YZAIZ1 & THF (3 mL) =<] DIAD (808 mg, 4 mmol)E A A3 A7teqivh. &4 A0 2 Jl2HA 3,
12A43F &ob wRkeglnt, JEdE e st A, nAA=ES A A=vtEaHd (Si0,, it F

50% EtOAc)l olel “gAlste] 5-FRE-2-3to| E5A-4-[(IR)-4-Add-1-d ] SA - =gdsto| =8 A3t
MS: CoHiCl0; [M-HI ol ti@h (BS) m/z o] &3] 363.1, AFA 363.0. thF 17%2] AW} wbg Fobel #2
9, dojxl A=l A&l dA vl -5

D‘r741
A=

A c: DMF (5 mL) F9 5-F22-2-3F0]| =2 A -4-[(1IR)-4-HdA-1- | A - =g 5}o]| = (340 mg,
0.934 mmol)e] &M 5—-(B2RuE)yad-3-7t U EZ (366 mg, 1.868 mmol)S 713k &, (Cs,CO5 (607 mg,

1.868 mmol) = ﬂﬂé}"ﬂﬁk o] HAHE AL 75T 2A17F Fot st w3 EFES EtOAc (30
nL) = A5k, = (20 mb)= Aﬂﬂ staL, AzAZIaL (MgS0y), RF st FFHAIATH nAAES S 2=

ufE 29 (Si0,, AN == 80% EtOAc)ol 93] AAsle] 5-[[4-F22-2-XL2U-5-[(1R)-4-HA A TF-1-Y | & A]-
HsA HE |92 d-3-7F R Y EZ | er ~5:12 AU, MS: CooHzoCINOs [M+H]+°ﬂ st (ES) m/z ©]2X] 481.1,
A A 481.0.

@A d: DMF (5 mL) 9 5-[[4-F22-2-E2U-5-[(1R)-4-H <A H-1-< | SA|-H 5 A [ € | 9] 2] d-3-7} B Y
EZ (304 mg, 0.633 mmol)e] g&Mof| (25)-2-o}w]=-3-3lo]|=EA-ZZ A (301 mg, 2.53 mmol) 2 AcOH (152
puL, 2.53 mmol)E H7}s 3 NaCNBH; (159 mg, 2.53 mmol)E FH7}8la, BAE HAEHLS Ao v wrk

stoth, WES EFE-S 2:1 CHCL,/IPA (30 mL)& A&+, & (156 mb)= MAs, 7AxA7)12 (MgS0,), AF
3hell EEAAT. MAAES A BHE HPLC (0.1% TFAS AW CH,ON-H.0) ol 3] AASte] (39)-4-[[5-F=
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[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

SS90l 10-2401963

~[(5-A)oht-3-51 2] &) o % Al 1-4-[ (1R) -4~ I k- 1-A ] S A~ D T Fofv] 1 ]330 EHA - EhaF,  dr
~5:1& AATE. MS:CastlzCINO; [M+H]+°ﬂ st (ES) m/z o] &3] 584.2, AZA] 584.2. lH NMR (400 MHz, ™gh&-
d) 6 8.99 (d, J=2.2 Hz, 1H), 8.93 (d, J = 2.0 Hz, 1H), 8.44 - 8.34 (m, 1H), 7.57 - 7.28 (m, 9H),

7.11 (d, J = 1.0 Hz, 1H), 6.01 (dd, J = 6.4, 4.2 Hz, 1H), 5.51 - 5.34 (m, 2H), 4.83 - 4.68 (m, 1H),
4.32 - 4.17 (m, 2H), 3.27 - 3.14 (m, 2H), 3.05 - 2.92 (m, 2H), 2.58 - 2.48 (m, 3H), 2.19 - 2.11 (m,
1H).

AN 5 5-[[4-222-5-(4-AGAe-1-9) A -2-[(H-H E2HE-5-L i Lo}n) o) D 1934 [ D ]9 2] W3-
FEvEge] A4

CN &
T Qs ey
e O NN
HN~N
/Q/\ Na(OAc)aBH AcOH O o N

DMF (2 mL) 59 5-[[4-F22-2-FT29-5-(4-FH LA H-1-) S A - 5 A el |9 2l d-3-7l R U EZ- (50 mg,
0.104 mmol)2] &) IH-HEgE-5-Lwetoll (100 mg, 0.99 mmol), AcOH (100 pL, 1.66 mmol)E #H7}
= Na(OAc):BH (100 mg, 0.47 mmol)E FH7}star, A E JAeAS A Lox v wylsich, whg E3&S
o
-

o ot J

o H
2:1 CHCl3/IPA (30 mL)E 3|A&ta, & (15 mL)E AMAslar, AxA7] (MgS0y), A3 skl FFA]7]
238 HPLC (0.1% TFAZ A CH:ON-H,Q)oll o8] AAste] 5-[[4-F &2 2-5-(4-Hdel-1-Y)SA|-2-[(1H-H E

K
o

2% -5~ obu] ) v e 3l 5 4] | e ]9 2 D -3-7F R U EF S AT, NSt CullyCINO, ]Sl thab (ES) m/z

ol &4 564.2, A2 564.2. H NWR (400 Mz, W|©t&-d) & 8.94 (dd, J = 2.9, 2.1 Hz, 2H), 8.38 (¢, J =
2.1 Hz, 1), 7.53 (s, 1), 7.50 - 7.26 (m, 8H), 7.11 (s, 1), 6.01 (dd, J = 6.5, 4.3 Hz, 1), 5.38 (d,
J=1.8Hz, 2H), 4.64 - 4.55 (m, 2H), 4.40 (s, 2H), 3.43 - 3.14 (m, 1H), 2.98 (ddd, J = 16.2, 8.2, 5.3
Hz, 1H), 2.55 (ddt, J = 14.2, 8.2, 6.1 Hz, 1H), 2.14 (ddt, J = 13.3, 8.2, 4.8 Hz, 1H).

AAld 6: 5-[[4-2E22-2-[(2-3lo| =FA | dotr| ) WD |-5-(4-HA A &-1-9) S A -3 54| [ v € ] 9 2 D -3-7}
HUEL A

N\CN

HZN/\/ OH
O N/\/OH
O ~o Na(OAc)3BH .
. AcOH, DMF, rt O
[
cl

DMF (2 mL) T9 5 [[4-F22-2-FE2YU-5-4-HdAD-1-D)SA - 5A 1 ]9 2l d-3-7t U E™- (50 mg,
0.104 mmol)9] ool 2-o}u] o BFS (100 upL, 1.64 mmol)S X713+ &, Na(OAc)sBH (100 mg, 0.47 mmol)Z
2:1

Q
Ahsta, FHY Qg Aol WA wwst. v E3ES

O‘I

CHCls/IPA (30 mL)& 3|A3stx, &
3 (MgS0.), RF stoll wFA71a, J4 &5& HPLC (0.1% TFAE Ad CHiCN-
2 Z2-2-[(2-3lo] =E Ao dolm] i) ' |-5-(4-F D 1 eh-1-) S A] -7 54 | E |

(15 mL)E A#Esta, AxA7]
o)l o) “gAlste] 5-[1

S

T I-3-7FR U EZDS AATh. NSt CyHyCINOs [MHH] o thah (ES) m/z o] &% 526.2, 2=%] 526.2.

)

Al 70 (29)-1-[[-ERE-2-[(5-Alol=-3-FH ZE) W 5A |-4-(4-Hd A &-1-) SA -H 2 1+ E |9 # 2 2 -
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[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

SS90l 10-2401963

2-7HE A §4

N COH N CN
? S %
COZH

DMF (2 nl) 9 5-[[4-FE2-2-FEd-5-4-FHde-1-4)2A]-d = A ] dEd ]9 g d-3-7t R U EH (50 ng,
0.104 mmol)e] |Me] (29)-#Hgld-2-7+=22A A (100 mg, 0.775 mmol)S H7}3sk & Na(OAc)gBH (100 mg,
0.47 mmol)E H7}star, FAEH NS HA2oA A wRkeITE. 73 EFES 2:1 CHCL;/IPA (30 ml)=
B Asla, & (15 mL)E AlFsta, AFAZ] (MgS0,), A& sl 5FA171aL, J4 38 HPLC (0.1% TFAZS

A CHCN-L,O) el &3l AA st (29)-1-[[5-F 2 E-2-[(5-A o} =-3-T Z &) H| F A |-4-(4-F DA H-1-L) A -
AL e ] sl e P-2-7HE A AkS AT NSt CaellyeCING, [MWHH] o tidE (ES) m/z o] 2% 504.2, 2%

594.1. 'H NMR (400 MHz, @IE-S-d) & 9.00 - 8.91 (m, 2H), 8.42 (d, J = 1.9 Hz, 1H), 7.57 (s, 1), 7.51

- 7.29 (m, 9H), 7.13 (d, J = 3.5 Hz, 1), 6.03 (dd, J = 6.4, 4.3 Hz, 1), 5.40 (d, J = 2.9 Hz, 2H),
4.89 - 4.68 (m, 1H), 4.46 (d, J = 13.6 Hz, 1H), 4.38 (s, 1H), 3.99 (s, 1H), 3.31 - 3.13 (m, 1H), 3.07
-2.92 (m, 20), 2.57 (dt, J = 13.8, 7.5 Hz, 1), 2.31 (s, 1H), 2.14 (tt, J = 8.8, 4.6 Hz, 1H), 1.86
(s, 2H), 1.61 (s, 2H).

A 8 5-[[2-(HAIHD-1-dHE)-4-E2 2-5-(4-H LA D-1-)SA - = A 1H 2 19 2 d-3-7t U EE 9
b

N\CN N\CN
I |

= =
HNO

o)
O . Na(OAc);BH, AcOH
. 0o DMF, rt
[

Cl

DMF (2 mL) 9 5-[[4-F22-2-¥2U-5-(4-FdA-1-) FA-H =5 A v Ed ]9 2] d-3-7t LY ED (50 mg,
0.104 mmol)e] &<l ofAlElT (100 pL, 1.49 mmol), AcOH (100 ulL, 1.64 mmol)< 718 ¥, Na(OAc)sBH
(100 mg, 0.47 mmol)E Z7}stal, FAE @S HALolx v wwsigivt. ¥h§ EFES 2:1 CHCls/IPA
(30 mL)E Ak, & (15 mL)= AFHetar, AXAZIAL (MgS0), & 3t EFA71aL, 94 w38 HPLC
(0.1% TFAE A CHCN-H,0)o ol8ll BAlste] 5-[[2-(ctAED-1-dHE)-4-S R 2-5-(4-F A T-1-Y ) & A] -
HEA e |9 d-3-A U ELS AT, NS: ColleCIN0, [MHI o) & (BS) m/z o] 522.2, A%

1
522.1. H NMR (400 MHz, #l€t&-d,) § 8.96 (dd, J = 15.9, 2.1 Hz, 2H), 8.40 (td, J = 2.0, 0.6 Hz, 1H),

7.53 = 7.26 (m, 9H), 7.10 (s, 1), 6.00 (dd, J = 6.5, 4.2 Hz, 1), 5.41 (s, 2H), 4.37 (s, 2H), 4.25 -
4.04 (m, 4H), 3.36 - 3.13 (m, 1), 2.97 (ddd, J = 16.2, 8.2, 5.3 Hz, 1), 2.60 - 2.47 (m, 2), 2.41
(dt, J=12.0, 5.8 Hz, 1), 2.19 - 2.06 (m, 1H).

AAe] 90 5-[[4-B22-2-[(3-8to| EFA A D-1-A) W e |-5-(4-Fd A D-1-L) A -5 A v € ] 7 2] 2 -3-
7HEUEZ Y] 34
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[0270]
[0271]

[0272]

[0273]
[0274]

[0275]

on
]
Jm
gﬂ

10-2401963

CN N CN

X X
|/ I/

0
O ~o Na(OAc 3BH, Et;N,
. AcOH, DMF, rt
(e

DMF (3 mL) £9¢ 5-[[4-F2z2-2-X2U-5-(4-Hdolr-1-A) A -H =AW E |9 g d-3-7l Y EH (140 ng,
0.292 mmol)e] &M olAEH-3-& Flo|=2FZdo]= (127 mg, 1.2 mmol), Et;N (406 ul, 2.92 mmol),

rlo

AcOH (200 uL, 2.92 mmol)E X7Fst %, Na(OAc):BH (186 mg, 0.876 mmol)E F7}ela, Fdd dgHE 4

2:1 CHCI5/IPA (30 mL)® &Asta, & (15 mL)Z Al&sta, AxRAI7|2
(MgS0,), W dlell wFHA7]a, 4 38 HPLC (0.1% TFAZ A CHLON-H,0) ol ol&) AAste] 5-[[4-F2=
-2-[(3-3tol EF Aot A B -1-¢ ) W E | -5-(4-H DA H-1-) S A - 5 A [ E 9] 2| -3-7t U EH S AU,
MS: CoHCINO; [MH]'O] THEF (ES) m/z o122 538.2, A= 538.1. H NMR (400 MHz, ™€F2-d) & 8.96

oA WA muteliTh. W ERES

(dd, J =19.5, 2.0 Hz, 2H), 8.41 (d, J = 10.4 Hz, 1H), 7.54 - 7.28 (m, 9H), 7.11 (d, J = 7.4 Hz, 1H),
6.01 (t, J=5.4 Hz, 1H), 5.41 (s, 2H), 4.67 (s, 1H), 4.57 (t, J = 6.6 Hz, 1H), 4.46 - 4.29 (m, 4H),
4.02 - 3.90 (m, 20), 3.34 - 3.13 (m, 1H), 2.98 (ddd, J = 16.2, 8.2, 5.4 Hz, 1), 2.58 - 2.50 (m, 1H),
2.18 - 2.08 (m, 1H).

AAd 10: 5-[[4-ZE22-2-[[2-(5-&4-1H-H E&ZE-4-Q)ddotr]| = 19 d ]-5-[ (1S)-4-s d A F-1-D ] & A| -5
=X 1v g8 d-3-FtR U EZ S A

&3l a A b
CszN\/\n/OH (COCl), cat. DMF CbZHN\/\ﬂ/CI TMSN; (6 g ) YNH
- . - .
o} CH,Cly , 1t o] Neat, 100 °C ChzHN">N\
N CN
| Pd/C, H,
& o MeOH, rt

: ‘
O OyN\H

O NH
= 8 Kﬁf u@\] <> v
O 0 S d
Cl
G ar A F2#ol= (5.7 mL, 67.26 mmol)E CH.Cl, (75 ml) o €9 3-(HASA| 7R doln| )2

AHe F, 9ol DIFE A7kstel weol Svjagsdeh(EA
o el BEANG). 24T F, WE EREE NE Sl FRAAG. A Gl (50 l)E A,
7 2 -Z2ER-3-La-mag)Jlulgo| EE A1 o]E ¢
of a2 AFRSIATE. MS (AF FRTo|=E NeOHR AAHAZ] 3): qmwmm
(W8 o] ~El2, MtNal ol thak (ES) m/z o] 23] 260.1, 2= 260.3.
A b bl didk b ;A|: oK = FEEL Ao m Fago|tt, o] HhE-S W Wy FolA Fs)
ATk, TMSN; (2.4 mL, 18 mmol)E W& N-(3-FE2E-3-24-Z2Z)7}ubdo]|E (723 mg, 6 mmol)ol] A& A
Na AR (ks Bl RAEAS). FAE we BFEL sidela, WAl 00T A wutaith 3w
B2AS ¥ sl AAs, vAA BAES A7 ZaA 2=2rkEaHY (Si0,, A 3 80% EtOAc)ell <3

X
i

AAFe] WA N-[2-(5-S2-1H-H EetE-4-2) ol D |7hubrl o] 2 AUtk NS CullNi0y [M+H]ol hat (ES)



[0276]

[0277]

[0278]

[0279]
[0280]

SS90l 10-2401963

m/z o123 264.1, A5 264.4 (EF, DNal'ol ish vigle 927} 2=

A ¢ MeOH (10 mL) Z9 WA N-[2-(5-&2-1H-HE&ZEF-4-d) o g ]7}lu}H o] E (250 mg, 0.95 mmol)d] I}
HAolA Z8F A= (Parr shaker flask) 39 10% Pd/C (200 mg)ol| H7lseta, dFAdE JegHAS
HAANZ|T, ALoA i 7k (60 psi) dFol 1A1ZF B9t wHkslglt), ¥HS E3ES AgolE =B ES
E *s SlR=s
y]

hl m

oJ}3lar, MeOH (15 mL)E A A&, 2-F 3lol] H5FAA 4-(2-o}n] o & )-1H-H| -5-
ole] 27} A ¢lo] TS wAle] lE AFEEHTE MS: CHN.O [M+H] ol i (ES) m/z o] 22 130.1, 2=

[e]
S dar,

=] 130.3.

A d: DMF (4 mL) 59| 5-[[4-F22-2-F2Y-5-[(1S)-4-¥d A t-1-A | S A -d| A o & | 9] 2] -3-7} B Y]
EZ (100 mg, 0.208 mmol)2] ol 4-(2-o}v] o &)-1H-EH| EE}ZE-5-2 (50 mg, 0.387 mmol), AcOH (50 ulL,
0.53 mmol)S H7}3F 3, Na(OAc)sBH (90 mg, 0.424 mmol)E #H7}sla, AR SENS ALox WA wyks}

Aty, WS FIES 2:1 CHCL,/IPA (30 mL)Z 3A3s}ar, & (15 L) & A&E3ta, AzA 712 (MeS0,), A& 3}
o FE=A7)a, 94 B3| HPLC (0.1% TFAZS A CHON-H,0)ell 9all AAste] 5-[[4-FE=2-2-[[2-(5-24&-
H-"HEgZE=-4-d) o Dol = ]H & ]-5-[ (1S)-4-HA el e-1-L ]S A -d 5 A T e ] 9] 2 Y -3-7t R U EF | er:

~3.5:15 LA, MS: CaoHCIN,Os3 [M+H] Oﬂ st (ES) m/z o] & 594.2, AZX] 594.5. 1H NMR (400 MHz, w&F
<-dy) & 8.96 (dd, J = 27.3, 2.0 Hz, 2H), 8.47 - 8.38 (m, 1H), 7.57 - 7.39 (m, 5H), 7.41 - 7.25 (m,
4H), 7.10 (s, 1H), 6.00 (dd, J = 6.4, 4.2 Hz, 1H), 5.45 - 5.40 (m, 2H), 4.39 - 4.30 (m, 4H), 3.58 -
3.47 (m, 2H), 3.24 - 3.13 (m, 1H), 2.98 (td, J = 8.1, 5.3 Hz, 1H), 2.58 - 2.47 (m, 1H), 2.18 - 2.07
(m, 1H).

AAld 11: (29)-2-[[5-FEE-4-(4-¥ A DE-1-L)SA-2-3- 2 2 r| 5 A d | v D o} 7] 2= ] -3-F} o] =FA -2
Z¢ite] §4

(=
Sl a S b

S
o NI
Z «HCl
e :
PPh3 DIAD & Cs,C0;4

DMF, 75 °C

23 d
OH

(o)
PhB(OH),
/[ Pd(PPh3)4 Br o
HoN™ “CO,H
Na(OAc);BH KzCO;g DME Yo)
DMF, rt a

N7
'/

. Qﬁ cog

ar THF (30 mL) ¢ 4-B2RA%-1-2 (5.3 g, 24.91 mmol)e] &M AL 5-F22-2 4-T]3}0]
-l =gy 3lo]= (4.3 g, 24.91 mmol)E 7“7}61- , PPhy (6.5 g, 24.91 mmol)E H7}3taL, dAE A4S

ol WZkAZ k. THF (10 mL) 3¢ DIAD (5.03 g, 24.91 mmol)E 0CIAMA M3 Hrtsta, &
WHkslHA] AL oz JLeEs st A A] 12A7F & IWEAS HF slo] Z=A7)a, 3

Sl ¢

oo @ T
> ox
ruo [

12 do
o N
N

oX oX
L)
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[0281]

[0282]

[0283]

[0284]

[0285]
[0286]

S=50ol 10-2401963

HRES A ARvtEDH T (Si0, HAF F 50% EtOAc)el o8] HAlste] 4-(4-HREJAG-1-U) S A -5-F
22-2-slo| =g Al =g sto] =5 AATh. MS: CellyBrCl0s [M-H]-ol gk (ES) m/z o2 365.0, A5
364.9 (54 ®=)

GA b DMF (3 ml) F9 4-(4-RREIJAT-1-U)FA|-5-FZZ2-2-3fo| =FA| -l 2L dsFo] = (250 mg, 0.683
mmol)e] &Mo) 3-(ZE2=2dd)ygld solu2IFEtol= (225 mg, 1.37 mmol)S FH7Fsk 3, Cs,C0; (444 mg,
1.37 mmol)E H7IsIith. FA4HE dgAE 75TAA] 2417 &9t wakslglel. whe E£3E8& EtOAc (20 ml)=
sAekal, & (20 mb)E AlAa, dAxA713 (MgS0), & 3l sFHA17]11 AZnEH T (Si0,,
Al Z 80% EtOAc)ol 28] AASI 4-(4-B2EAdd-1-U) A -5-F 2 2-2-(3-T 2| EA) w2 d 5o =&
AQITE. NS: CoHBrCINO; [MHH] ol Th3F (ES) m/z ©] 23] 458.0, =% 458.4.

—

A c: DME (5 nl) 59 4-(4-B2RA-1-9)LA|-5-ZF2 2-2-(3-Fd | EA] )l =2 dslo]= (312 mg,
0.683 mmol)2] &Mol] HALBEA (150 mg, 1.02 mmol), K;COs (283 mg, 2.05 mmol)E H7letx, dAE g

S A& 7k 12 Fe HERAZT. oF, Pd(PPhy), (80 mg, 0.0683 mmol)E H7Fstal, Whg &S A

G bR F7b 1R Bek MBYAYIE, 80TeIA WAl wuksidlth, W EFES EOAc (20 nl)E 848k,
=
-2-

(3

i

<3}
\__]:l
(20 mL), 5= (20 mL)= AlHstaL, AEA7]AL (NaS0), & skl sFAZE. 2ol vgA A4E2

=5
A A=ZnETHT (Si0,, A F 80% EtOAc)o 2l& AASte] 5-FRE-4-(4-F A h-1-2) LA 3-x

i

(_\

H

I EA ) W= A slo]| =8 AT, NS CuluCINO, [MH] o] &k (ES) m/z o] &3] 456.1, 433 456.2.

A dr DNF (3 mL) F9] 5-F2EZ-4-(4-AdA-1-U) SA-2-(3-F | 5 A Wl =L 5lo] = (55 mg) o] &
o (25)-2-opn|=-3-3lo] == A]-Z 23 (100 mg)S 713 F, Na(OAc):BH (100 mg)E Z7bstar, d4w e
NG Ao A WA wtelgith, WkS EFES 2:1 CHCL/IPA (30 mL) &2 8Asta, & (15 mL)2 AFsta, A
Al71aL (MgS04), RF &l wFA71a, 9% 3§ HPLC (0.1% TFAE A CHCN-H.0)ell <fal A s}
(28)-2-[[5-F 2 2-4-(4-Hd A e-1-) SA-2-(3- Zdw| FAD A d [ m F opr] = [-3-3fo| = FA -2 2 i4hs

+

ATk, MS: CsiHzoCIN,O5 WHﬂ]Wd(%)mzﬂ%]B%Q,Q%ﬂ5%4.hNW(m0Wh,ﬂ%%ﬁO6

N

8.97 (d, J=2.0 Hz, 1H), 8.74 (d, J = 5.3 Hz, 1H), 8.49 (d, J =8.1 Hz, 1H), 7.86 (dd, J = 8.0, 5.4
Hz, 1H), 7.54 (s, 1H), 7.50 - 7.38 (m, 5H), 7.41 - 7.26 (m, 4H), 7.13 (d, J = 1.4 Hz, 1H), 6.01 (dd, J
= 6.5, 4.3 Hz, 1H), 5.45 (t, J = 1.9 Hz, 2H), 4.43 - 4.29 (m, 2H), 4.02 (s, 2H), 3.20 (ddd, J = 16.4,
8.3, 5.8 Hz, 1), 2.99 (td, J = 8.1, 5.3 Hz, 1H), 2.61 - 2.50 (m, 1H), 2.21 - 2.10 (m, 1H).

A Ao 12:
5-[[4-E22-2-[[(2-3lo|=EFA-2-HE-Z 2 g )olu] = |r & |-5-[(19)-4-F d A G-1-L | S A -F| =5 A] |9 & |7 2]
d-3-7lR Y EZS 34

e e
| 2 |
H
o)
O ~o Na(OAc)3BH AcOH
4" DMF, rt OH
-
(Y

DMF (2 mL) &9 5-[[4-FR2-2-F£2U-5-[(19)-4-Hd A F-1- | &A]-H 5] W |9 gD -3-7t R U EZ (50
mg, 0.104 mmol)e] &Mof| 1-olm|w--2-HE-TZFH-2-2 (100 mg, 0.89 mmol), AcOH (100 pL, 1.64 mmol )9~
718k 3 Na(0Ac),BH (100 mg, 0.47 mmol)E H7lslx, 3AdE HEAS 2Loa vhx] wrkstdch, B

FE=S 2:1 CHCLy/IPA (30 mL)= 3|Aatal, & (15 mL)= AlFstar, AxA7]ar (MgSo), & sl
Al713L, 947 38 HPLC (0.1% TFAS A CHON-H0)ell o8 FAlate] 5-[[4-2 R 2-2-[[(2-3Fe] =5 A]-
Ie-z2g)obr] " |-5-[ (1) 4~ d A e-1-d | S A - =5 A [ - ]9 2 9 -3-7tk R U ES, er: ~3.5:1& ¢

ol
o

S
=



[0287]

[0288]
[0289]

[0290]

[0291]
[0292]

SS50dl 10-2401963

AT, MS: CullnCIN,Os [MHH] O] i@+ (ES) m/z o] =X 554.2, 22 554.5. H NMR (400 MHz, W€+2-d) &

8.96 (dd, J = 19.1, 2.0 Hz, 2H), 8.42 (dd, J = 2.4, 1.8 Hz, 1H), 7.54 - 7.27 (m, 9H), 7.12 (s, 1H),
6.02 (dd, J = 6.4, 4.2 Hz, 1H), 5.40 (d, J = 2.0 Hz, 2H), 4.26 (s, 2H), 3.27 - 3.14 (m, 1H), 3.04 -
2.89 (m, 3H), 2.63 - 2.49 (m, 1H), 2.15 (ddt, J = 13.4, 8.8, 4.8 Hz, 1H), 1.24 (d, J = 8.6 Hz, 6H).

AAe 13: 5-[[4-BE2-2-[[(-SAFEYD-2-D)HEolr| =] ]-5-[(19)-4-F 2 A E-1-L | SA|-F| 5 A ] =]
d192d-3-7lE Y E" ] 4

oN
X
CN N|
=

OAC)3BH AcOH /\E);
DMF, rt

DMF (2 mL) T9 5-[[4-F22-2-X2T-5-[(1S)-4-HAdAF-1-L & A-Fl 5 A [ |5 2] d-3-7F Y EH (50
mg, 0.104 mmol)e] &M 5-(o}me=me) ¥ E8d-2-2 (100 mg, 0.877 mmol), AcOH (100 pL, 1.66 mmo )%
718k 3 Na(0Ac),BH (100 mg, 0.47 mmol)E H7lslx, 3AdE HEetl S 2Qoa vk wrkstdch, B

FES 201 CHCL/TPA (30 ml)E 3Asta, & (15 ml)E AHsta, AXAZIL (MgS0), & dtol
FHEAZAL, o BFHE HPLC (0.1% TRAE AW CHON-H0)oll o8] BAste] 5-[[4-FR2-2-[[(5-%A 9 ¢

—2-d)mE o] e [’ |-5-[ (19)-4-3 d A -1-L |5 - 5 4] [ D | 9] 2 I -3-7FR Y EH, er: ~3.5:1% ¥
TF. NSt CallypCINGs [M#HI'o] Th8E (ES) m/z o]®A 579.2, A% 579.5. H MR (400 MHz, W€+&-d) &

8.97 (dd, J = 18.3, 2.0 Hz, 2H), 8.39 (td, J = 2.1, 0.7 Hz, 1H), 7.54 (d, J = 0.6 Hz, 1H), 7.50 - 7.23
(m, 81), 7.12 (s, 1), 6.05 - 5.97 (m, 1H), 5.48 - 5.35 (m, 2H), 4.36 - 4.20 (m, 2H), 3.99 (p, J = 6.3
Hz, 1), 3.29 - 3.11 (m, 3H), 3.04 - 2.92 (m, 1H), 2.61 - 2.48 (m, 1H), 2.47 - 2.26 (m, 3H), 2.13
(ddt, J=13.2, 8.9, 4.8 Hz, 1H), 1.92 - 1.76 (m, 1H).

AA Y 140 5-[[4-F22-5-[(1S)-4-F LA D-1-L 1A -2- [ (1H-F g=-5-LrEotv] o) W E 19 = A 1= E 19 7]
d-3-7lR U EH ] A4

CN

HCle H2N
o
O 0 Na(OAc)gBH Et;N, m
. AcOH, DMF, rt
[

DNF (2 mL) %9 5-[[4-F22-2-¥29-5-[(1S)-4-FdAe-1-L | A -F =5 A [ 2 ]9 g -3-7F U EZ (50
mg, 0.104 mmol)e] el 1H-v|etE-5-Lugho}yl sfol=wFwete]= (100 mg, 0.75 mmol), EtsN (100 nL,
0.723 mmol), AcOH (100 pL, 1.66 mmol)E 7}k %, Na(OAc)sBH (100 mg, 0.47 mmol)E F7}star, FAHH
degHs A2 2:1 CHCI;/IPA (30 mL)Z 3&Asta, & (15 mL)Z
AlFskar, AxA71a (MgS0y), W& dtoll §FA71aL, 47 38 HPLC (0.1% TFAE A1 CHCN-H0) el 23]
GAlste] 5-[[4-FZ2-5-[(19)-4-dd A eh-1-D | A -2-[ (1H-¥] g} & -5-L v D o}u] ) v & |5 25 4] Tl & ] o) 2] -
3-MHUED | er: ~3.5:1% AATE. NS: CalloeCINO, [M+H] o] thab (ES) m/z ]2 562.2, A2 562.5. H

R

WA wEsgnh. we EREe

NMR (400 MHz, W&-&-d) & 8.93 (dd, J = 8.2, 2.1 Hz, 2H), 8.33 (t, J=2.1Hz, 1), 7.70 (d, J = 2.4

Hz, 1H), 7.52 - 7.26 (m, 9H), 7.10 (s, 1H), 6.41 (d, J = 2.4 Hz, 1H), 6.01 (dd, J = 6.5, 4.2 Hz, 1H),
5.42 - 5.30 (m, 2H), 4.25 (d, J = 10.5 Hz, 4H), 3.34 - 3.14 (m, 1H), 2.98 (ddd, J = 16.2, 8.2, 5.3 Hz,
1H), 2.55 (ddt, J = 13.9, 8.2, 6.1 Hz, 1H), 2.14 (ddt, J = 13.3, 8.5, 5.0 Hz, 1H).
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[0293] AAle  15:  3-[[5-EEZ-2-[(5-Alol=-3-HI D) HFA | 4-[(1S)-4-HdAH-1-Ld | & A -H d | W D o}r] = |-
2,2-tvd-Z 2 94ke] A

CN CN

O © - . o)
~o Na(OAc);BH, EtzN O N
':,o/©/\ AcOH’:‘DMF, r? ,‘,O/©/\H/\’(COQH
cl
[0294]

[0295] DMF (2 nL) ¢ 5-[[4-F22-2-¥2E-5-[(19)-4-HAdelck-1-d |2 A]-H A v E |9 g D-3-JtH Y EZH (50
mg, 0.104 mmol)2] £ 3-o}n| -2 2-tjHe-Z 2 @A} slo|=2 2 elo]= (100 mg, 0.653 mmol), EtsN (100

T

ul, 0.723 mmol), AcOH (100 pL, 1.66 mmol)E H7}3F 5 Na(OAc)sBH (100 mg, 0.47 mmol)E H7}star, &
A= 2:1 CHCl3/IPA (30 mL)2 3A&ta, & (15 mL)E Al

0
Al s Ao A wesioith. W EFES
HstaL, AxA7]aL (MgS0y), X8 stel sHA71aL, 94 3-8 HPLC (0.1% TFAE A CHCN-H,0)ol o3 =
Aste] 3-[[6-F 2 Z-2-[(5-Alo}e-3-F F &) W[ FA] |-4-[ (1) -4-F A h-1-L | S A - [ o} m] 1= ] -2, 2-T] ]
E-X 23k, er: ~3.5:12 AT NS: CulluCINO, [M#HIol & (ES) m/z ]2 582.2, A=A 582.5. H
NMR (400 MHz, "€h&-d) & 9.02 (d, J = 2.1 Hz, 1H), 8.93 (d, J = 2.0 Hz, 1H), 8.44 (s, 1H), 7.51 (s,

), 7.45 (d, J = 2.0 Hz, 7H), 7.31 (s, 1H), 7.11 (s, 1H), 6.01 (dd, J = 6.5, 4.2 Hz, 1H), 5.43 (d, J
= 2.2 Hz, 2H), 4.26 (s, 2H), 3.09 (d, J = 15.0 Hz, 3H), 3.04 - 2.90 (m, 1H), 2.62 - 2.45 (m, 1H), 2.24
- 2.05 (m, 1H), 1.28 (d, J = 7.9 Hz, 6H).

[0296] AA 16: (5-[[4-F2=2-2-[(3-F)=E2 A o}AE P-1-Y) WD ]-5-[ (19)-4-H D N F-1-L | LA -5 = A | W & | 1)
Zd-3-FtRUEHY FA

=
=2 e]
A a OH
HO
(S)-(—)-2-0il & -CBS-
Br 0 skreE=seld Br OH cl Br 0

_— —_—

BH3; DMS PPh;, DIAD o

THF, 1t

CH,Cl,, -30°C
| Cs,CO;
DMF, 76 °C
NN = N7
I |/
PhB(OH),
- PdPPh, o
. ch;os DME H,0 g Xo
- -
cl
S e NN ON
I Z
HCI-HN<>—OH o
Na(OAC);BH, EtsN O N
zaA\(coHc,)3|:)r\/||:,rt3 ',,O/QA \j\OH
cl
[0297]
[0298] A ar UlF 2EAZE HE 500 mL S F ubel EEkaded] Fa el (S)-(-)-2-mE-CBS-S AR R E 2



[0299]

[0300]

[0301]

[0302]

S=S0dl 10-2401963

9 (7.1 mL, 7.1 mmol, IM THF) ¥ ®e-tiwg Msto]= (3.6 mL, 7.2 mmol, 2)M THF)E ALoA H7}etaitt.
EES 108 woF whks & gEFEEdE (60 nL)E 345t BREk-tue Autel= (130 mlL, 260 mmol,
M THR)E A=A H7tsta, £3ES -30C=2 YA ZT. HE22de (40 nl) Y 4-H2RAT-1-&
6 g, 64.4 mmol)9] NS -30C WA -20C9 WF 2EE FAtAA 2584 dA A48 #H7tsigleh. 1
5, BEES HEE (50 nl)e] Aol s 2AAHA AHAIAT. WlE HIF skl AAS L, HAA

YA AzrtEIHY (4 5 15% EtOAc)el o3 AT, FAdE &5 (R)-4-HEEI-
5 EtOAc/3AF (100 mL) 256 AAASAA 99.2% ce
2 mL/min®] 2 2 AL F 5% o] AT ERE T8 o] 5O E RegisCell 250 x 4.6 mm A7 AA FE]H

= w39 HEo| os] AAFAUTH. NS: CHBr0O [M-OH] o] Wk (ES) m/z ©]&2 197.0, 2=32 197.2. 7|2

2 Zhe AR QAT ALl N AN Ie

HPLC: 7(R)-4-B 2R ATH-1-S 3 F 5% [PAS A-&3te] &AIAT: ¢ = 7.63 min.

©A b THF (100 mL) ¢ (R)-4-BERT-1- (11.2 g, 52.6 muol), 5-FEZ-2 4-t]sfo] == A]-ul =)
= (9.1 g, 52.6 mol), ¥ EfIHL¥E~D (13.8 g, 52.6 mmol)2] WAACT) &Ho| THF (25 mL) 59|

Z2g olZyIEAE (10.3 mL, 52.6 mmol)E A A3 H7lsldth. EFES 3¢ T HAHom
Aoz 7t k. IAEAS WF st AAS L, FAE "HA FFES ZUA A2ZvEIHY

% 20% EtOAc)oll &l AAste] 4-[(19)-4-HEZRAA-1-U | SA|-5-F 2 -2-3lo| EF A -l 2L | 5}o] =
S Ao U 22%9] A e vk okl #AEEI, doji AAES AgAolAdHA W =
~3.5:1% . AL olAdAA HE 1 al/mine FF 2 A F 50% OVEEJP%QI &l
RegisCell 250 x 4.6 mm AFoA B2 E I3 AR o] AA4sATH(L 32

min, VX ALAIHAA £ = 5.45 min). AA|4 17 WA 3694 7]«

olEAo R

o
o:
°-|~
[«0
ﬂ'—’
_\.L
o
oy
o,
o

AA t = 6.68

i

RE HF IJ3YES er: ~3.5:1

S ZtE o] FUAE AFEStY] AlxSSITE. MS: CiellBrCl0; [M_H]ioﬂ gk (ES) m/z ©]

r HU
w
(o))
o
=
i
2y
ﬁti

A ¢ DMF (12 mL) F9 4-[(19)-4-B2HAe-1-d | FA|-5-F 22 -2-3fo| = EA -l 2L slo| = (2.0 g,
5.4 mmol)2] &do (5-Alo}x-3-¥&d)dd weE ¥ YolE (1.5 g, 7.1 mmol)E H7}3F T, Cs.€05 (3.5 g,
11 mmol)E 71kl A9 deds 75Tl A 2417F 5eF wuksgieh, Aoz YAzl
EtOAc (50 mL)E 3]Asta, & (20 mL)E AlFaAtt. 452 EtOAc (2 X 25 mL) & xﬂTao}iiD}
7155 AEA7IA (MgS0y), AAFHAI7]aL, 1F stoll sFAH . MAAES ZHA AZvETHT (Si0,,

% 50% EtOAc)el o3l gAlate] 5-[[5-[(19)-4-B 2 RAt-1-U | S A -4-ZF 2 Z-2-F 28 -5 5A] [ v & ]
7}‘&.]4.];{_ '% Oqi’iﬁ} MS C23H16BFC1N203 [M+H]+oﬂ EH?} (ES) m/z O]%i] 4830, é-l%i] 4832

(

1.

_,4
ot

m?L'm

kel ©
5, kS

Jo o
(o %ot o

2

o

2]

CAJ

a7 d: 1,2-gdEAeE (10 nl) 9 5-[[5-[(19)-4-R2EAG-1-U | SA4-F 2 2-2-F 27 5A] |1
g1y d-3-7lHUEZ (0.83 g, 1.7 mmol) 2] &No] HLHEAF (0.22 g, 1.8 mmol), 4 2M K.C05 (1.3 mL,
2.6 mol)E #H7Ista, A EFES I AR EE EFF HEHAFT. o), HEHI|A(EHAdE
)ZeHE(0) (0.10 g, 0.086 mmol)S ﬁﬂé}ﬂ, g E3ES 80T A wwkelgivt. Aoz Yzpa|7l

I dhe 3FES EtOAc (30 mL)E 3 A8ta, B (30 mb) 2 g4 (30 nb) 2 AFEH, f712S AxA7)
(NaxS0,), oFA71a, 2F stell FFAZY. vAA ALAES ZUA A2vE2HT (Si0, A F 30%

EtOAc)ol 98] AA|ste] 5-[[4-FR2-2-F2E-5-[(19)-4-Hdlvh-1-Y |2 A -5 A [H g |8 gl P -3-7} R U E
S AAT. MS: CyHyCINOs [M+H] Oﬂ th3k (ES) m/z ©] %] 481.1, AFX| 481.4.

GA er DNF (3 mL) 59 5-[[4-FR22-2-X2W-5-[(19)-4-¥dJA-1-L | S A -F 5 A | © ] 9] 2l d-3-7} 1Y
EZ (150 mg, 0.31 mmol)®] Ao olAEH-3-& alolm=gZZete]l= (130 mg, 1.2 mmol), Ez|o]eolwl
(0.40 mL, 2.9 mmol), °FAIEAF (0.20 nL, 2.9 mmol), 2 AF EZjoEAIHZso]=ge]= (190 mg, 0.88
mol)E H7FeFAtt. Ao whA) wykel & wkg E3HES 2:1 CHCLy/i-PrOH (30 mL)E 34lsta, & (15

nb) = AFs Y. f715S A2A713 (MgS0y), #1713, F st sHAI AT, A dF=S 94 &
# -8 HPLC (0.1% TFAE A CH,CN-H0)oll &3l FAste] (5-[[4-EFZZ-2-[(3-3Fo]|=F Aol A H-1-L )W E |-

1= 1843 A MM e d-3-7l R EL S -EelERo 2o EM dorA 93
1ol Al a3l

-[(1S)-4-wd et~
A AA Hl= A boll AREE AEAFol-AA Blol 7 xdke] ~3:19] Aew FHHE

.
’é]% shoteel
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[0303]

[0304]
[0305]

[0306]

[0307]

SS90l 10-2401963

er: ~3.5:1. MS: CaoHyCINOs [M+H] o] Th8F (ES) m/z o] =] 538.2, AZ=%] 538.5. H MR (400 MHz, v|€H-&—d)

§ 8.98 (s, 1H), 8.94 (d, J = 1.9 Hz, 1H), 8.42 (s, 1H), 7.51 (s, 1H), 7.49-7.40 (m, 4H), 7.40-7.33
(m, 2H), 7.33-7.28 (m, 2H), 7.11 (d, J = 8.5 Hz, 1H), 6.01 (t, J = 5.4 Hz, 1H), 5.42 (s, 2H), 4.56 (m,
1H), 4.43 (s, 2H), 4.40-4.28 (m, 2H), 4.06-3.88 (m, 2H), 3.21-3.13 (m, 1H), 3.04-2.88 (m, 1H), 2.55
(m, 1H), 2.13 (m, 1H).

AAd 17: (28,3R)-2-[[5-EEZZ-4-[(19)-4-(2-EF L 29 9) A F-1-L | A -2-(F B T} -3-d | FA] ) A d | o]
"ol = ]-3-3lo| EFA -89 A4

NZ MSCl TEA l}l/ ‘
Ny
CH2C|2 rt

S
il E‘
Z
Na
O OH e ¢
‘ ) OMs 0
AT oo ] e
cl C8,COs F O 0
BVE. 705 ) H,N” >COOH

Na(OAc),BH
AcOH, DMF, rt

N/
N

G

GA ar CHCl, (5 ml) 59 IFthzl-3-LwerE (500 mg, 4.5 mmol) 2 E]d€olsl (1.26 mL,9.1 mmol)2
BAE0C) g Hadxd FEgol= (0.60 mL, 7.8 mmol)Z Z7ldl 3] Hristgct. A9 EFES
Aoz 7h2EA shal, 1A Fob adtelgith. Wk EFES Bl Hrlstal, 714 EEAAT. 4%
S FtOAcE FE3ta, §E T b d3 fr|SozRE AASGY. vAA FFES YA A=ZED
N3] (Si0, FAF F 50% EtOAc)oll 23] AA s (2-FZ=2Fnd-5-d) e WEeEdIZYo|EE AU},
GA b: DMF (3 nl) 9 5-FEE-A4-[(15)-4-(2-ZF 2 27 d) A th-1-Y | & A|-2-35}0o] =2 ] -4 t)3fo]| =
(150 mg, 0.393 mmol) % F}z-3-dud wWerdFYolE (111 mg, 0.56 mmo )4 G-l o /‘ﬂfr ﬂwﬂ o|E
(255 mg, 0.8 mmol)E Z7FetAtt. EFES 70CoA A wwtalsdct. SujE J-F ol AlAs L, v]AA
ARES A ZZ0EaHI g GAsk 5—ﬁii—2—[(2—ﬁii4€1um—5—%)uﬂ%f\l]—4—[(15)—4—
(2-Z22 29 d)Aw-1-A | A - = Fe g0 =8 AT, MS: Cull,CIFN0; DI ol tah (BS) m/z o] &
475.1, AZFA| 475.2.
@A c: DNF (3 mL) F9 5-F22-4-[(19)-4-(2-ZF 229 d) o t-1-Y | FA]-2- (T 2| R -3-d | 5 A ) el =&
d3lol= (50 mg, 0.1 mmol)e] &Mel] (25,3R)-2-0}H] =-3-3}o] =2 A]-F-EFAF (100 mg, 0.57 mmol) Na(OAc)sBH
(100 mg, 0.49 mmol) Z OFAEXA (0.10 mL, 1.8 mmol)< HA7}e}4ict. dA=
Ak, ¥he EIFES 2:1 CHCLy/i-PrOH (5 mL)Z 3Astx, & (1 ml)E A H 3}
A AHFES 94 238 HPLC (0.1% TFAS Ad CHLN-H0) ol o8] Ak, £38S 3slar, 2:1 CHCls/i-
0 mL)E AP, 7125 F3h8 NalC0; +89 (156 mL) o2 AFsta, AxA7]a (MgS0,), I3
A 713, AFE shol] E=AFA (2S,3R)-2-[[2-[[5-FZZ-2-[(5-A|o}=-3-3] 2| D) W B A] |-4-[ (1S)-4-(2-ZF o &
HAd)Aek-1-d | A - d [Wdolu] = Jof A & Jo} | = | -3-3} o] EF A -F-8AF, dr: ~3.5:1& ETk. MS:
CollaoCIENO; [M+H] o] th&h (ES) m/z o] 2% 578.2, =% 578.3. 'H NMMR (400 MHz, W&rS-d,) &. H MR

HEA S 45TolAM A ksl
i, A stell sEAZT. 1A
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[0308]

[0309]
[0310]

[0311]

[0312]
[0313]

SS90l 10-2401963

(400 MHz, ™&+&-d) & 8.87 (d, J = 1.4 Hz, 1), 8.66 (ddd, J = 2.5, 1.5, 0.7 Hz, 1H), 8.59 (d, J =

2.6 Hz, 1H), 7.48 - 7.14 (m, 8H), 7.10 (d, J = 1.5 Hz, 1H), 5.94 (dd, J = 6.4, 4.3 Hz, 1H), 5.60 -
5.45 (m, 2H), 4.24 (s, 2H), 3.99 (p, J=6.5Hz, 1H), 3.32 - 3.14 (m, 1H), 3.07 - 2.94 (m, 1H), 2.87 -
2.75 (m, 1H), 2.52 (dq, J = 13.8, 6.6 Hz, 1H), 2.07 (ddq, J = 13.3, 8.9, 5.0, 4.6 Hz, 1H), 1.35 - 1.25
(m, 3H).

AAe 180 (29)-2-[[5-F22-2-[(5-Aoh=-3-F 2 D) W EA| |-4-[(19)-4-(2-EF 223 d) I E-1-L 1 54 -3
v gor]]-3-3lo| EZA|-2-v D -Z 2 @Ak A
oN CN

N7 N/|
| OH ™

co2

X0 C02
Na(OAc)sBH
AcOH, DMF, 45 'C

£
.,

DMF (3 ml) =9 5-[[4-FE&F-5-[(1S)-4-(2-ZF 0 =3 d)el vk
BYEZ (50 mg, 0.1 mmol)e] &dol (25)-2-0}n]=-3-3}0]=
Na(OAc)sBH (100 mg, 0.49 mmol) % oFA|EAF (0.10 mL, 1.8 mm

-9 15 A -2- 2 20 -3 5 A] [ E ] 9] 2] b -3-7}
SA-2-we-Z234F (100 mg, 0.84 mmol)
o)E& 7Iasith. FAE HE NS 45ToA
vhAl wwbebglch, whs E3HES 2:1 CHCl/i-PrOH (5 nL)& 31A8ta, B (1 nl)2 AHsti, A& st 5%
A AT, vAA ZFES 94 BFHE HPLC (0.1% TFAZS A CHON-H0)oll &l AAetdrt. 23S sl
2:1 CHCly/i-PrOH (30 mL)& 32Xttt f71%S E3he NaHCO; &9 (15 mL) o2 AFHsta, AxA7]a
(MgSOy), ATA71aL, ZE sloll HFHAA (29)-2-[[5-FR2-2-[(5-Aob=-3-3] 2| D) v FA] | -4-[(1S)-4-(2-Z
FerAd)JAE-1-d |- d [ " o}r] i |-3-fo] =F A -2-w el -2 2 gk dr: ~3.5:1% AT MS:
CoallyoCIFN:O; [MHI] o THaF (ES) m/z o] & 602.2, A= 602.1. H MR (400 Miz, #€-2-d) &. H MR
(400 MHz, #¥H&-d) 6 8.99 (d, J = 2.1 Hz, 1H), 8.89 (d, J = 1.9 Hz, 1H), 8.44 (dt, J = 9.6, 2.0 Hz,

1H), 7.55 (s, 1H), 7.49 - 7.14 (m, 7H), 7.06 (s, 1H), 6.00 (dd, J = 6.6, 4.4 Hz, 1H), 5.45 - 5.32 (m,
2H), 4.22 (s, 2H), 3.92 (d, J = 11.9 Hz, 1H), 3.73 (d, J = 12.0 Hz, 1H), 3.02 (ddd, J = 16.2, 8.4, 5.4
Hz, 1H), 2.82 (ddd, J = 16.2, 8.2, 5.5 Hz, 1H), 2.61 - 2.43 (m, 1H), 2.18 - 2.05 (m, 1H), 1.44 (s,
3H).

AAed 19: 1-WEAE (29)-2-[[5-F22-2-[(5-Aoh=-3-H D) W FA ]-4-[(19)-4-(2-EF 2 =23 d) A <-1-
15 -3 v o] e ]-3-3lo| EZA| -Z 23| o] EQ] §Hg

CN

N7 N
P OH . e N

HN/[%(O\T/ @

2]
9, 0 : o) ? L(

X O.
. O Na(OAc)sBH, DIPEA . N j/

F O Ke) AcOH, NMP, 50 °C F O 0 ©

Cl cl

NMP (1 mL) &9 5-[[4-F22-5-[(19)4-(2-ZF 27 d)Qth-1-d | -2-Z 29 -5 A |4 € |7 g g -3-7}
BUEY (67 mg, 0.13 mmol)e] &Moo L-A& o]AZaIZ o|AHE Jfol=aFZetol= (110 mg, 0.59 mmol,
J. Med. Chem. 53(19), 6625-6837; 20102] Zx}o] whe} A|ZH), N-E-N-(Z2H-2-2)) T 2 7F-2-0}71 (0.09
mL, 0.50 mmol), Na(OAc)sBH (100 mg, 0.49 mmol) 2 oA EAF (0.10 mL, 1.8 mmol)S H7}slgich. dA49 &
Bl S 50T A 208 ZoF wwtalgdt), WS E3ES 2:1 CHCL,/i-PrOH (5 mL)E 3AMslar, B (1 ml)E A
staL, A sl FHAIACH vAA FFES G4 38 HPLC (0.1% TFAS A CHCN-H:0) ol ]88}
1-deod  (29)-2-[[5-FEE-2-[(5-Alo}x=-3-78d) 1 A 1-4-[(18)-4-(2-ZF o 29 d) A T-1-Y | S A] -7
d]veoln = ]-3-3lo] EZA-Z 23 o] EE EZEFRONEL dozA  ddrk. P& Agilent
Technologies PL-HCO3 MP SPE 7}E|X S Z3] AAH —Erzl% TP oZN FIAAAN A FEE I

l



[0314]

[0315]
[0316]

[0317]

[0318]

SS90l 10-2401963

dr: ~3.5:1. MS: CssHssC1ENsOs [M+H]+°ﬂ gk (ES) m/z ©]&x] 630.2, AZ3] 630.2. I NMR (400 MHz, ™gHg-

d & 8.97 (d, J=2.2 Hz 1H), 8.92 (d, J = 2.0 Hz, 1H), 8.51 (s, 1H), 7.47 (s, 1H), 7.45-7.17 (m,
7H), 7.08 (s, 1H), 6.04-5.99 (m, 1H), 5.37 (s, 2H), 5.06 (m, 1H), 4.24-4.13 (m, 2H), 3.97-3.85 (m,
3H), 3.09-2.98 (m, 1H), 2.88-2.78 (m, 1H), 2.62-2.53 (m, 1H), 2.20-2.10 (m, 1H), 1.29-1.22 (m, 6H).

AA 20: (28)-2-[[5-EE22-2-[(5-Alo}=-3-FH D) HFA] |-4-[(1R,2R)-2-EF 2 2-4-(2-ZF o & d)dt
-1-d15A-wd [ Eolr| = ]-3-3lo| =EA -2 2 R4te] 34

G a e b
™ F F
Br. Selectfluor Br NaBH,4 Br.
o HpSO;4 0  EiOH,RT “'OH
CHgOH, 50 °C
OH
G c
-
0
PPhg, DIAD
HO THF, rt
e d cl
@ e N o cN
| N
F | OH
= F
o} Br. o
F OMs
o (o}
',0 CSzCO:; cl
DMF, 50 °C
cl
A f CN
OH NS
=
OH
HzNLy( o OH
i £
N~ CO.H
Na(OAc)3BH ] H
AcOH, NMP, 50 °C “
cl

A ar WERS (110 mL) Fo] gl 4-B2RAT-1-2 (10 g, 47 mmol)e] &do| 1-F22H|Ed-4-ZF Q2 -

1,4~ EO]-XHO]-H}O]/\]-O]ELE 2.2.2]12% U A(HEHZFLEZHYOIE) (Selectfluor™, 25 g, 71 mmol) =

98% ik (0.25 ml)S H7ISATE. EFES 174 5 50ToA ek & aRS ojzisle] WA uPES

AAGA . &g xF st ANoRRE AAG L, WA 1PES ZUA ARrtEDHT] (A4 F 6
=

MTBE)o o8] AAato] 2-ZF Q0 R-4-B2wolth-1-22 ATt MS: CHBrFO [M + Hl'ol & (ES) m/z o] &

=

Ni

] 279.0, AZA 279.2.

A b oNEE (40 nL) F9 4-BER-2-ZF02AT-1-2 (2.0 g, 8.7 mmol)2 &qo| AF HEIo|=g}lo]
(380 mg, 10 mmol)E H7Iek3itl. EFES 108 2004 awdt & ¥3d FEUEF 89 (10 mL)
Artste] AMAAIAG. dEEs HF El E3tal, AR MFs)
TG EF AdolA AdEzAI71a, oqFsta

Koo o

o
Ly
>
b
O
=)
o
2
R
ot
il
o
i
=
>
Hu
il
g,
i
I
=
=)
o
o,
)
2

Aste] 4-BER-2-FFQ2AT-1-8¢ AATh. US: CHBrF M - ORIl B (ES) m/z oA 213.0, A%
213.0. o] AAES <oz Edx FH, rel-(IR,2R)-4-B 212 -2-Z

=0
A ¢ THF (40 mL) T2 rel-(1R,2R)-4-H 2R -2-ZFQ 2oltk-1-2 (1.2 g, 5.3 mmol), 5-F=E=E-2,4-t]d}
ol=E A M =AH el = (0.96 g, 5.6 mmol), & EFHIEAT (1.5 g, 5.7 mmol)Y FZEOT) &M THF
(40 mL) =] DIAD (1.2 g, 5.6 mmol)E& AA3] H7tsgivt. EFES A0 2 7M2EA sk, 16413 &<t 1L

wEkoith. FAEEAS ZF ot AAS, FAE mAA ARES FHA AR¢EIHY (I F20%
EtOAc)ol ol AABt] 4-[rel-(IR,2R)-4-HRZR-2-Z2 ¢ 2 -2lth-1-¢ | & A]|-5-F 2 2 -2-3}o| = Z A -l 2 &y
ato]=2 19l H NMR (400 MHz, DMSO-d) & 11.25 (s, 1H), 10.10 (s, 1H), 7.71 (s, 1H), 7.67 (d, J =
8.8 Hz), 7.49 (d, J=8.0Hz), 7.33 (d, J=7.6Hz), 7.00 (s, 1H), 6.20 (dd, J = 16 Hz, 2.8 Hz), 5.65-

s
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[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

SS90l 10-2401963

5.47 (m, 1H), 3.62-3.46 (m, 1H), 3.21-3.03 (m, 1H).

GA d: DMF (4 nl) 9 4-[rel-(IR,2R)-4-B2H-2-ZF 0 2 -0lt}-1-A | & A|-5-F 2 Z-2-5}o| =2 A] -l =<
d3lo]= (340 mg, 0.87 mmol)2] &dof] (5-Alolw-3-"&d)Hd HEedEYelE (300 mg, 1.4 mmol)E H7}
gk & (o005 (1.0 g, 3.1 mmol)E H7Felth. FAdE dAEAS 50Tl A 30 &t wuksiaih. vhg E£3h&E
S UERRvgoe® sAsla, 52 AFA, f715E AT st sFAAT. AA JFFES YA A=
wtE 2y (Si0,, A = 50% EtOAc)ol o)a] gAste] 5-[[5-[rel-(IR,2R)-4-BER-2-ZF 0 2 -21th-1-Y | &
=3
=

N-4-222-2-F28-v 5 A i Y ]9 2 9-3-7h R U EL S Ak, NSt CufBrCIRNO, [M + Hl'ol ol (ES)
m/z ©]&X 501.0, =3 501.0.

@A e: DME (5 mL) &9 5-[[5-[rel-(IR,2R)-4-BR2H-2-ZFQ & -olth-1-U | A -4-F 2 Z-2-F 20735
AlTvE ]9 2]d-3-7FHHEZ (270 mg, 0.54 mmol)o] &fol 2-EF = dHE2H(120 mg, 0.86 mmol), K.COs
(240 mg, 1.7 mmol)& H7leta, FAPE EFJES FE v Ah vh=9) fwﬂ HEGAZAT. ol %,
Pd(PPh3)4(110 mg, 0.096 mmol)E 7}sfar, whg EFHES 80TolA 2A1F FoF wwkslgic). Aoz Y7hAl
75, g eSS IF st $FA7IA, AA AES A A2nEIHY (Si0,, @ F 30%
EtOAc)el o8] AAlste] 5-[[4-FZZ-5-[rel-(IR,2R)-2-ZF L2 -4-(2-ZF 0 2H ) t-1-U | SA2-2 =4
—A A e ] U -3-7 R EFS ATE NSt ColoCIFNO; [M + HI'ol that (ES) m/z o] &% 517.1, A=
2] 517.1.

i

@A f: DMF (2 ml) 39 5-[[4-F22-5-[rel-(IR,2R)-2-ZF 9 24-(2-ZF 227 d)At-1-9 | &A1 -2-F =
-5 A [ E ]98] Y-3-7F R Y EH (50 mg, 0.097 mmol)e] &o] L-A= (100 mg, 0.95 mmol), Na(OAc)sBH

(105 mg, 0.50 mmol) % oFAEAF (0.10 mL, 1.8 mmol)S H7lelivt. FAHE EF=S 50TolA 243 <t
Wakgich g ERES 2:1 CHCl/i-ProH (5 nb)® 3Asta, & (1 a2 AAHsta, AF 3l

EZAZTH AA FFES 9A B3 8 HPLC (0.1% TFAS AW CH,ON-H0) ol &3 AASe] (29)-2-[[5-F =

]11

2-0-[(5-Alot=-3-9 gl ) W F A |-4-[rel-(IR, 2R)-2-ZF Q. 2 -4-(2-EF L. 29 )1 T-1-L | SA - d | D o}
sl = RA-RR LS UG, $H S W1 A, GAD L BAE FRBLEGeL D18

1-3
A 7)o, gujES AF ol AAsIATE. FFES 2:1 CHCly/i-PrOH ol &3iA17]a1, Na,S0, AollA dxA7]
o2 E/MANEUE-RZEH FAAXAA BUS IUr).

gk (ES) m/z ©]&XA] 606.2, A5 606.2. I MR (400 MHz, #l&t&-d) & 8.98

jﬂ
2
o
B
off
o
>
kg
o O
2
4o
il
o
LN

NS CoorCIFN,O5  [MHH] o]

(s, 1), 8.92 (s, 1H), 8.42 (s, 1H), 7.58 (s, 1H), 7.47-7.35 (m, BH), 7.31-7.19 (m, 3H), 6.11 (dd, J =
16 Hz, 3.7 Hz, 1H), 5.50-5.30 (m, 3H), 4.44-4.29 (m, 2H), 4.02 (s, 3H), 3.45-3.33 (m, 1H), 3.17-3.02
(m, 1H).

AA  21:  N-[2-[[5-F22-2-[(5-Ao}=-3-T E D)W FA |-4-[(19)-4-(2-ZF L2 Q) A H-1-L | 5 A] -5
dldgoelnx]dd]ZaZ-2-dolu|=9] A

CN
NTS N ~CN
Z R -Ho =
H2N/\/ \n/\

Na(OAc)3BH, DIPEA
AcOH, DMF, rt

DMF (2 mL) %9 5-[[4-FRZ2-5-[(19)-4-(2-ZF 2 2ud)A-1-A ]S -2-F 29 -3 5] [ v g ] 3] 2] 1 -3-7}
BUYEZ (54 mg, 0.11 mmol)e] & N-(2-o}r|ofE)ZZ I -2-ollojn|= slo|=2F 2 e}o|= (104 mg, 0.69
mmol, Analytical Chemistry, 86 (5), 2429-2435; 2014)9] Axjo] uwleg} A|ZFE, N-AE-N-(Z2FH-2-2))IT 2
F-2-o}71 (0.12 mL, 0.69 mmol), Na(OAc)sBH (96 mg, 0.45 mmol) % o}AEAF (16 mg, 0.27 mmol)S X713

oG48 duds A2l 3.54%F wek wnkelgitt. vk E9bes 201 CHCLy/i-PrOH (5 mL)= 8]4{8kaL,
(1 a2 AFsta, AF skl sFAZAT. nAgA dFES 94 23S WPLC (0.1% TFAE Ad CH,ON-
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[0325]

[0326]
[0327]

[0328]

[0329]

S=50ol 10-2401963

LYol ols) AAste] N-[2-[[5-FR2-2-[(5-A o} =-3-T] D)W 5] ]-4-[(19)-4-(2-ZF L 23 d) ¢l ch-1-U ]
SA-gd jHdoh e ]od | 222 -2-¢loln| =g EZEF IO EA Hdomx A, 4E

Technologies PL-HCO3 MP SPE 7IE#A = E&] AAE IS SgA7lozxn FIAAA T4 s IAd.
er: ~3.5:1. MS: CsHs,CIFN,05 [M+H] ‘o] giEk (ES) m/z o] 23] 597.2, A=3x] 597.5. H NVR (400 Mz, =|ghs
d) & 9.00 (d, J= 2.3 Hz, 1), 8.92 (d, J = 2.0 Hz, 1H), 8.42 (t, J = 1.9 Hz, 1H), 7.51 (s, 1H),
7.45-7.30 (m, 5H), 7.28-7.16 (m, 2H), 7.09 (s, 1H), 6.22 (s, 1H), 6.20 (d, J = 1.2 Hz, 1H), 6.02 (dd,

J =6.81z, 4.0 Hz), 5.71 (dd, J = 6.4 Hz, 5.6 Hz, 1H), 5.42 (m, 2H), 3.52 (t, J = 4.8 Hz, 2H), 3.22
(t, J=6.0Hz, 2H), 3.08-2.98 (m, 1H), 2.88-2.78 (m, 1H), 2.60-2.50 (m, 1H), 2.17-2.07 (m, 1H).

AN 220 1-[[2-[(2-opr| =3 g u| A -5-A )| EA |-5-F 22 -4-[(15)-4-(2-EF L 2H L) A F-1-d 15 -5
dide g d-4-&9 A4

S a
Cl cl

A MsCl, TEA B

N = N

kﬁ EtOAc
Ol

N

I
s

@]

A
g
/©/\ NHg, MeOH

100 °C

Z
4

O

A
NN
e d |
HN
[¢]
OH
- ~o
Na(OAc)3BH g
AcOH, NMP, 1t &

@7 a: EtOAc (20 nL) 59 (2-F2zZy¥nd-5-)weh-E (710 mg, 4.9 mmol) L Egoldoeld (1.8 mL, 13
mmol) 2] ¥ZE(0C) &do medxrd Fzelol= (0.60 mL, 7.8 mmol)S Z 7ol oa H7lsldivt. 49 &
FEs AeoR JheHA sha, 249 ot wkeklth. vk EFES B #Hrteta, §714
& BtOAcR FZF31aL, &lE XF st ek {rIT o2 RE] AAGAT. A JH

<]

Eady (Si0,, :AF = 50% EtOAc)ol ¢J& AAste (2-F22gnd-5-d)md g

Lo

MS: CoHCINO,S [MHH] ol Thah (ES) m/z o] &%) 223.0, =3 223.0.

A b: DMF (2 mL) F9] 5-FRE-4-[(15)-4-(2-FF 23 d) A t-1-d | 5 A -2-3lo] =5 A -qll = ¢ s} o] =

(200 mg, 0.52 mmol) ¥ (2-FZ =29 Ynd-5-A)vE Hed X Yo]E (200 mg, 0.90 mmol)2] &M A& 7}

HYlo]E (400 mg, 1.2 mmol)E& H7lslgdth. EFES 40ColA HH) wErelgdtt. fuE AF 3§l
]

A
AAs L, "AZA FFES ZHA AZETH I o3 AA St 5-FR22-2-[(2-F2 29 Y d-5-d)HE
Al]-4-[(1S)-4-(2-2F 2. 299 ) dd-1-d | SA| -l =2Ld g5t =5 AATF. MS:  CorllaoClaFNyOs [M+H]+°ﬂ o sk
(ES) m/z ©]&x] 509.1, A=X] 509.2.
A ¢ 4 mL S vleldd] THF (1 ml) 39 5-F22-2-[(2-F 2239 d-5-U) W EA] |-4-[(1S)-4-(2-=F
s zHY)AT-1-d ] A -H =5t = (50 mg, 0.098 mmol)e] &Mo] werL = 7M 2 yol (1.4 mL, 9.8
mmol)E 71k, vlo|d-s HEECRE o|dH 2AFHeZ TAHAIZIIL, 100TAA 4A13F 9 A H=
G2 7t B 4ttt §uE v EREREE AAS, 2-[(2-olr eI d-5-U)HEA |-5-E 2

_63_



[0330]

[0331]

[0332]
[0333]

[0334]

SS90l 10-2401963

~4-[(19)-4-(2-FF .29 d)Aet-1-d | SA - =zddsto| =9 vAA FFES A glo] AL, MS:
Coly,CIENOs [M+H] ol T8+ (ES) m/z o] & 490.1, A% 490.2.

A di NP (1 mL) Fof w78A 2-[(2-obv| ] g u]d-5-) W] A |-5-F 2 2-4-[ (19)-4-(2-FF 227 d) 2
t-1-d ]2 A-w =gy sle]= (50 mg, 0.1 mmol)e] g 4-slol=2 A Azl (113 mg, 1.1 mmol),
Na(OAc)sBH (125 mg, 0.59 mmol), = oFAEAF (0.075 mL, 1.3 mmol)S H7}stt). EIES A L20A] HHA)
ankek & F7F 6417 50CollA wykelgivl. ¥ dEHS A2 3.
< 2:1 CHCls/i-PrOH (5 ml)2 3|AMetz, & (1 nl)&E AHstxz, A3 &

5A1ZF <t ks £
of FFHAIAT. le ﬂ X&%%é SR
38 HPLC (0.1% TFAE A CH.CN-H,0)ol <93l “dAlste] 1-[[2-[(2-o}n| =] gl nel-5-) W A |-5-F 2 2~

4-[(18)-4-(2-FF 2 d)dd-1-d |5A - d v d |9 o g 425

S EFEFLRAEAL dozA A,
A2 Agilent Technologies PL-HCO3 MP SPE 7FEZA S T3] AA% #3

Aoz FIANA T4 FE
2 AU, er: ~3.5:1. MS: CyuHyCIEN,0, [MHH]'ell i3t (ES) m/z oA 575.2, 2Zx) 575.4. H NWR (400

m
rU o
ol
:J_
>
1:1

Mz, #l€+2-d) & 8.45 (d, J =2.9 Hz, 2H), 7.52 (d, J = 4.8 Hz, 1H), 7.45-7.14 (m, 7H), 6.07 (dd, J =
6.8 Hz, 4.8 Hz, 1H), 5.14-5.10 (m, 2H), 4.23 (d, J = 5.6 Hz, 2H), 3.53-3.43 (m, 1H), 3.10-3.00 (m,
2H), 2.91-2.79 (m, 1H), 2.70-2.58 (m, 1H), 2.21-2.06 (m, 2H), 1.94-1.84 (m, 2H), 1.70-1.60 (m, 1H).

AA 4 23:
5-[[4-E22-5-[(15)4-(2-FF L 29 d) A T-1-d 1S A -2- [ (4-&}o| EZA - 1-H H 2 D) v & | sl = A 1 e & ] 9 2]
d-3-FtRYEHS A4

NN N CN
| o ' %
O o oH N
. o Na(OAc)sBH OH
o ACOH, NMP, rt &l

NP (2 mL) 9 5-[[4-F22-5-[(19-4-2-ZF L 2Hd)dd-1-2 | & -2-F =22 -5 5 4] v & | 9] 2] d-3-7}
BUYEZ (170 mg, 0.34 mmol)2] &Wol 4-3fo]|=FA]d]H 2 (256 mg, 2.5 mmol), Na(OAc)sBH (253 mg, 1.2
mmol) % oFMEAE (0.040 mL, 0.7 mmol)& FH7FsIith. 4% dEgAS 19 T A2 wuksgley. v-g
E3ES 2:1 CHCls/i-PrOH (12 mL)® 3Asta, & (4 mL)E AlFsta, AF sk sFAATY. v3A4 AF=
& 258 HPLC (0.1% TFAE A CHCN-H:0)oll ¢fal] AAlsto] 5-[[4-F = 2-5-[(15)-4-(2-ZF 2 23d)
Ae-1-9 [ & A -2-[(4-3to] = A -1-v] F 2| D) v & | # 5 A [l & | 9] 2] d-3-7F U EH | er: ~3.5:15 LAt

MS: CasHs2C1EN3O5 DiH] ol Thgh (ES) m/z O] ZX| 584.2, AZHX 534.4. HONR (400 MHz, WEt&-d) & 8.90

rulo

o

(s, 1H), 8.87 (m, 1H), 8.31 (m, 1H), 7.43 (d, J = 5.2 Hz, 1H), 7.39-7.22 (m, 5H), 7.21-7.09 (m, 2H),
7.05 (d, J = 2.2 Hz, 1H), 6.00-5.96 (m, 1H), 5.32 (m, 2H), 4.23 (d, J = 6.0 Hz, 2H), 3.47-3.38 (m,
1H), 3.06-2.91 (m, 2H), 2.82-2.71 (m, 1H), 2.56-2.46 (m, 1H), 2.11-1.99 (m, 2H), 1.87-1.80 (m, 2H),
1.66-1.52 (m, 1H).

AAe 240 (29)-2-[[6-F22-2-[(5-Aoh=-3-F D) W EA |-4-[(19)-4-(2-EF 223 d) I E-1-L 154 -3
d]vgotr]]-3-sfo| =S A -Z 23k g
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[0335]
[0336]

[0337]

[0338]

o
J
Jm
Qﬂ

10-2401963

NN S cN
l = S a =
-EFQZHLSEM
o Pd(PPhy), o
~ f
Br Q K,COs3, DME-H,0 o
o) 80°C "0
cl cl
NN
|
Z e b
0 OH L K
)
O N”cooH Na(OAC)sBH

GA a: 1,2-tElEAE (10 nl) 9 5-[[5-[(19)-4-B2ZRATF-1-D | SA-4-F2Z-2-F 27| A] ]
d19gd-3-7lHUEZH (570 mg, 1.2 mmol)¢] {Ho] 2-ZFZo 2 H|IREA (250 mg, 1.8 mmol), FA 2M
KoCO3 (1.20mL, 3.5 mmol)E H7lsta, AHE E3ES A4 722 2E 59 HEYA AL, olF, HEZHI 2
(Eg)ad £29) 25 (0) (140 mg, 0.12 mmol)S H7}eba, wg EFES 80T 2417 FoF wukakict,
Aeoz WZAAZl & wke TIES EtOAc (30 mL)&E A, & (30 mL) 2 A% (30 mb) 2 AT},
F715S AE=A712 (NaS0,), AFAIZIaL, JF stell sFAHT. vgdA4 PSS S A2vtEaw ]
(Si0,, AL = 40% EtOAc)d Y3l AAste] 5-[[4-F22-5-[(19)-4-(2-ZF 2 2 d)T-1-d | L&A -2-F =1

=)

ol A e 9] g D -3-Ah B U ER S ATk, MS: ColCIFN0; [MHT' O &k (ES) m/z o] &3 499.1, A=)
499.1.
G b: DMF (3 mL) 9 5-[[4-F22-5-[(19)-4-(2-ZF 5 27 d)AF-1-d |2 A -2- ¥ 2 -1 =A] | v & |7 g
U-3-7tHUEZY (50 mg, 0.10 mmol)e] &) L-A1& (100 mg, 0.95 mmol) & 2F EgoE
o= (150 mg, 0.71 mmol)E FH7FSISth. FAdE dgAES A2 vl wRkspgity. §he EES 201
CHCl5/i-PrOH (30 mL)® 3|Asla, & (15 mL)= A Astar, 7AZA7)3 (MgS0,), WF sfdl &=
S dA 238 HPLC (0.1% TFAS A CHN-H,0) el o8] AAEe] (28)-2-[[5-F2&2-2-[(5-A| o} -
=g ) EA ]-4-[(19)-4-(2-2F 2 2Hd) A -1-A | A -d| d || & o} = | -3-3lo| == A -Z 2 FAakS U]-E
FORONEA 4, dr: ~3.5:124 AAT. MS: CioHyCIFNSOs [M+H]+°ﬂ i3k (ES) m/z ©]&3*] 588.2, A

2] 588.4. H NWR (400 MHz, W&h2-q) & 8.99 (d, J = 2.1 Hz, 1H), 8.93 (d, J = 2.0 Hz, 1H), 8.43 (s,
M, 7.53 (s, 1), 7.45-7.31 (m, 4H), 7.30-7.15 (m, 3H), 7.11 (s, 1), 6.08-5.99 (m, 1H), 5.38 (s,
2H), 4.38 (d, J=13.4 Hz, 1), 4.31 (d, J = 13.1 Hz, 1H), 4.03-3.99 (m, 3H), 3.11-2.98 (m, 1H), 2.90-
2.76 (m, 1H), 2.63-2.50 (m, 1H), 2.20-2.09 (m, 1H).

AAS 250 (28)-2-[[5-F22-2-HEA-4-[(19)-4-H LA D-1-L | SA - L 1 H ot = ]-3-3lo| EZA -2 2 3
ko] A
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[0339]
[0340]

[0341]

[0342]

[0343]

o
J
Jm
Qﬂ

10-2401963

OH B e OMe
-
Br. /©/\o Mel, CsCO; Br. /@/\O
L —_— .
‘0 DMF, 40 °C o
cl cl

PhB(OH),, Pd(PPhy)s
KoCO3, DME-H,0
80 °C

OMe OH L- Mzt
O /[ _ NalOA9BH
. N” CO,H
' H = owRre
-
cl

@A ar DMF (1 ml) Z9 4-[(19)-4-B2ZRA-1-Y | FA|-5-F 2 2-2-3}| EFA-fl =L d|5}e| = (200 mg,
0.54 mmol)9¢] g&oo] ole]leow=wmer (130 pL, 2.1 mmol)E 78 F, Cs,C0; (360 mg, 1.1 mmol)Z
A7ratoivk. AAE A RS 40TolA 1A 9t wteivt. Ao YZAAZ & wEES tIEEdE
(15 mb) o2 gAstar, & (20 nL)E AHUTH. F45S HEE2d" (2 X 20 nb) 22 A
7158 AFRAZIZ MgS0y), AFAI7IaL, AF st FFAA 4-[(1S)-4-BHZEATF-1-L | %A

Ea)-m=otg|sto| =2 A9t NS: CHuBrCl0s [M+Nal ol ek (ES) m/z ©] = 2] 403.0, =% 403.2.

Al b DME (5 mL) T2 4-[(1S)-4-H 2R c-1-d | A -5-F 2 2 -2-v| FA| -l 2L d|slo] = (210 ng, 0.54
mmol)¢] &M FHIREZA (79 mg, 0.65 mmol), T4 2M K.CO; (0.41 mL, 0.81 mmol X7

ES dA TVt EE 5o HEHAAT, o]F, HEZ|2(EAdE2)ZEE(0) (31 mg, 0.81 mmol)S
HA7Velar, WS EES 80T A WA mwkelith, AL o7 WZAI & HJ% E9E-S EtOAc (10 mL)E 3]
Asta, & (15 mL)= AFHSAY. §7158 AE2=A71 (NaS0,), AZA7Ia, AF st sFAHT. 77g A
AARES ZYA ARnEIHT (Si0,, AA F 20% EtOAcs)oll 28] AHASte] 5-FR2-2-HEA-4-[(1S)-4-]

ol}lf ]:J
m{u

gelg-1-g |-z dato] =2 ATk, MS: CuHiClo, [MNal'ol wiah (BS) m/z ol&3 401.1, 3]

@A c: DNF (3 mL) T9 5-F2E-2-WEA-4-[(19)-4-HdJ - 1-A]&A-sl=Lddsle] = (100 mg, 0.26
mmol)2] &olo] L-Al¥ (100 mg, 0.95 mmol) ¥ AF EFoAEAHEZ3to]=gto|= (150 mg, 0.71 mmol)E 3
ek, A dEgdS ALoA whAl wikskith. §hg E£3HES 2:1 CHCly/i-PrOH (30 mL)Z 3]Al38}aL,

B (16 nb) 2 AlFstar, AdxA71a (MgS0y), o1Al7la, E stell sFAAT. WAA ARES 93 £5&
HPLC (0.1% TFAE A CH,CON-H,0)ll <&l AAlste] (29)-2-[[5-FZ2-2-HEA-4-[(19)-4-H Il eh-1-L ] &2
- "ot ]-3-slo] EEA-Z 2 kS H-EgEFeEoEA 9, dr: ~3.5:1=A A9t MS:
CosllsCINOy [M#Na]'oll Th8E (ES) m/z o] ®X] 490.1, A= 490.3. H NWR (400 Miz, W€h&-d,) & 7.48-7.37

=

(m, 6H), 7.37-7.30 (m, 3H), 7.00 (s, 1H), 6.01 (dd, J = 6.4, 4.2 Hz, 1H), 4.33 (d, J = 13.1 Hz, 1H),
4.23 (d, J = 13.2 Hz, 1H), 4.04-3.98 (m, 2H), 3.96 (s, 3H), 3.93 (t, J = 4.2 Hz, 1H), 3.26-3.15 (m,
1H), 2.98 (ddd, J = 16.2, 8.2, 5.4 Hz, 1H), 2.59 (ddt, J = 13.9, 8.1, 6.0 Hz, 1H), 2.24-2.10 (m, 1H).
AN 260 (29)-2-[[5-F22-2-[(5-Aohm-3-3] & D) W BA J-4-[(19)-4-(2- FF- 0. 2-3-¥] 54| ) A -
1-9 184 -5 g o] Qoo e ]-3-Sfo| S 2 A -Z 2 gALS) FA
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[0344]

[0345]

[0346]

[0347]

[0348]

o
J
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Qﬂ

10-2401963

A a
N CN R OMe N CN
| |
o Pd(PPh3), O 0
_ TA™Mek -
~ N
Br Q K,COs3, DME-H,0 0
o) 80 °C o)
cl cl
NN
|
Z S b
o /[?H L- M2l
-—
MeO O N coH Na(OAc)3BH
O b DMF, rt
F 0
cl

(25)-2-[[5-F22-2-[ (5-A o} =-3-T & D) | A |-4-[ (19)-4-(2-ZF 2 Z-3-H EA]-d ) A eh-1-Y | S A] -]
JHdoln| - ]-3-3}o]| EEA - 2 @ato] TS Ao 249 FAS ARE FPtE, T aOM 2-ZFQR

AGREANS 2-Z20 e 3-uEAFIREAN0 R YHEATE. dr: ~3.5:1. MS: CuHuCIENOs [MHH] o] oh &
(ES) m/z o] 618.2, A= 618.4. H MR (400 MHz, W€+2-d,) & 8.99 (d, J = 2.1 Hz, 1H), 8.92 (d,

J=2.1Hz, 1), 8.43 (s, 1), 7.53 (s, 1H), 7.35 (dd, J = 19.5, 7.3 Hz, 2H), 7.30 (s, 1H), 7.23-7.04
(m, 3H), 6.89 (t, J=7.1Hz, 1H), 6.07-5.98 (m, 1H), 5.37 (d, J = 2.7 Hz, 2H), 4.38 (d, J = 13.1 Hz,
1H), 4.31 (d, J = 13.1 Hz, 1H), 4.01 (s, 3H), 3.91 (d, J = 0.6 Hz, 2H), 3.07-2.97 (m, 1 H), 2.89-2.78
(m, 1H), 2.65-2.53 (m, 1H).

AR 270 (29)-2-[[5-F 2 2-2-) BA4-[(19)-4-(2-FF 0 23D Ae-1-A 1 54 - 2 |5 Go}v] = ]-3-3h o] =
SA-T2ere) §4

OH
g
Br, /@AO Etl, CsCO3 /©A
() DMF, 40 °C
Cl

=2 ]
PhB(OH)5, Pd(PPh3)s

KoCO3, DME-H,0
80 °C

CH;
L-me I\O
Na(OAc);BH
CO H - ~
: DMF, 1t , °
O
cl

(25) 2[5 222 5 A4 (1)1 (2220 D) A1 54 A
e FAE 4

| obr] i ]-3-3fo| EEA] -2 2
Ao 259} A ARRE sty , @A adlA] olo] e EWgkE ool o ehs tiAsta, o
A bollA HAYREAS o-Z2omddnEion tAsTh. dr: ~3.5:1. MS: CyHyCIENO; [M#Nal'el oh&h

(ES) m/z o]&A] 522.2, AZX| 522.4. ' NIR (400 MHz, DMSO-d&;) & 7.51-7.39 (m, 4H), 7.36 (t, J = 7.5

Hz, 1H), 7.34-7.27 (m, 3H), 7.01 (s, 1H), 6.10-6.02 (m, 1H), 4.14 (q, J = 6.9 Hz, 2H), 3.94 (s, 2H),
3.72 (dd, J = 11.2, 4.5 Hz, 1H), 3.62 (dd, J = 11.2, 6.5 Hz, 1H), 3.31 (r s, 1H), 3.22- 3.09 (m, 1H),

3.00-2.83 (m, 1H), 2.83-2.66 (m, 1H), 2.57 (dt, J = 13.5, 6.6 Hz, 1H), 2.07-1.93 (m, 1H), 1.37 (t, J =
6.9 Hz, 3H).
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[0349] AAle] 28: (29)-2-[[5-2 2 2-2-(AIO]ERZ 2L HEA)-4-[(19)-4-(2-FF 29 ) I E-1-L 1 SA -Ad =2
ol = ]1-3-3}o| EEZA - 2 @ALe] FHA

OH [e]

Br. /@AO Br Br. /@Ao
@Ib & CsCO3, DMF, 40 °C @lb &
S b
2-ERQRHLEEN
Pd(PPhs)4
K»COg, DME-H,0
80°C
Y €31 o Y
OH
0 L- Aigl o)
(o]
) H DMF, rt )
F “o “0
O Cl Cl

[0350]

[0351] (28)-2-[[5-FRR-2-(Ao| FR L2 I EA])-4-[(1S)-4-(2-ZF 2 2H ) A -1-L & A]- ]é]Uﬂ%O}Hh
3-sto|EFA-Z 2 gste] S AAd 259 FAS AERZ sty , WA adlA] ofoll IE% Aol E 2>
23vd BErlo]l=2 thAstar, @A bollA HAYHEAS 2-ZFo2ddBEAcR A3, dr: ~3.5:1.
MS: CoolpoCIENO; [M4Nal ol thar (ES) m/z o] 2% 548.2, =% 548.4. H NMR (400 MHz, WErS—d,) & 7.45
(s, 1H), 7.44-7.37 (m, 2H), 7.37-7.32 (m, 1H), 7.32-7.25 (m, 2H), 7.21 (dd, J = 17.8, 8.2 Hz, 2H),
6.96 (d, J = 14.8 Hz, 1H), 6.06-5.94 (m, 1H), 4.36 (d, J = 13.9 Hz, 1H), 4.31-4.25 (m, 1H), 4.08-3.88
(m, 4H), 3.08-2.99 (m, 1H), 2.87-2.75 (m, 1H), 2.67-2.50 (m, 2H), 2.24-2.11 (m, 1H), 1.39-1.26 (m,
1H), 0.75-0.60 (m, 2H), 0.45-0.40 (m, 2H).

[0352] A Al 4] 29:
(28)-2-[[5-E22-4-[(19)-4-(C-EF L E2-3-HEA - Q) A D-1-L | FA| -2-H| FA] - d | W D o} 1| = | -3-3} o] =
EA-Z 2@ A

OH i a OMe
Br@u /@Ao e Br&l QAO
‘0 —_— > “0
cl DMF, 40 °C cl
S b
R OMe
(HO)zB‘é
Pd(PPh3)4, K.CO3
DME-H,0, 80 °C
S ¢
OH OMe
OMe
Med O N/(cozH Nalzofj'-{cé)aBH MeO o0
F O‘ ey H DMF, rt "o
Cl
[0353] ¢l
[0354] (28)-2-[[5-F 22 -4-[(19)-4-(2-ZF 22 -3-H|EA]-Hd ) ol ch-1-A | FA]-2-W| EA|-H| d | W] & o} 1] &= ] -3-5} o] =

SA-ZRe] S Al 259 frAbel AR Tﬁﬂom A bl A AR BALS 2-EF Q. 2-3-H 5 A A
dnEstoz fAsdth, dr: ~3.5:1. NS: CuHuCIFNO; [+ th& (BS) m/z o2 516.2, A= 516.4.

I NMR (400 MHz, W&-&-d) & 7.44 (s, 1H), 7.43 (d, J = 6.9 Hz, 1H), 7.35-7.26 (m, 2H), 7.20-7.15 (m,

), 7.12 (td, J = 8.0, 1.9 Hz, 1), 6.98 (s, 1H), 6.89 (ddd, J = 8.0, 6.3, 1.9 Hz, 1H), 6.03 (dd, J =
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6.5, 4.3 Hz, 1H), 4.33 (d, J = 13.1 Hz, 1H), 4.23 (d, J = 13.1 Hz, 1H), 4.06 - 3.98 (m, 2H), 3.96 (s,
3M), 3.91 (s, 3W), 3.90 (d, J = 4.2 Hz, 1), 3.09-2.97 (m, 1M), 2.89-2.77 (m, 1), 2.61 (dq, J = 13.7,
6.3 Hz, 1H), 2.17 (ddt, J=13.3, 9.1, 5.0 Hz, 1H).

Al 30: (29)-2-[[6-E2Z-4-[(19)-4-(2-F22-3-HFA-7 4 ) A D-1-L | S A -2-[(5-A| o} =-3-F 2 ) ]
SA 1 H g o 2 ]-3-3to| ESA -2 2384k 44

S a

NN cl, OMe N OV

| |
e el
_ PdPPh)s
@ /@A COg, DVE-+0 Me0 i /©/\

NN N

|
Z e b

O [¢] OH L-mel
-
MeO H COzH Na(OAc);BH
¢l O g DMF, rt
(o]
Cl

(29)-2-[[5-F22-4-[(19)-4-(2-F 2 Z-3-EA-Hd ) A eh-1-A | A -2-[ (5-A] o} =-3-T] & D ) | E-A] | ]
d v dolr| = ]-3-3fo| EF A -Z 2 gike] A4S Al 249 A ARE Fdsty, WA adA 2-EFe R

AGREANS 2-Z22-3-0EAHIRENO R AT, dr: ~3.5:1. MS: CuHuClN,Os [MHH] o thaF (ES)

m/z ©|EX] 634.2, A% 634.4. 'H NMR (400 MHz, "l®t&-d,) & 8.99 (s, 1), 8.92 (d, J = 2.0 Hz, 1H),

8.43 (s, 1), 7.53 (s, 1H), 7.40-7.27(m, 2H), 7.18 (d, J = 7.4 Hz, 1H), 7.15-7.07 (dd, J = 8.3, 1.4
Hz, 3H), 6.89 (s, 1), 6.02 (d, J = 14.3 Hz, 1H), 5.38 (s, 2H), 4.38 (d, J = 13.2 Hz, 1H), 4.35-4.24
(m, 1H), 4.01 (d, J = 0.9 Hz, 3H), 3.93 (s, 3H), 3.06-2.90 m, 2H), 2.90-2.76 (m, 1H), 2.68-2.49 (m,
2H), 2.19-2.02 (m, 1H).

AAle 31: (29)-2-[[5-EEZ-2-[(5-Alo}=-3-H D) HEFA |-4-[(19)4-(5-FTF L. 2-2,3-3lo| =2-1,4-1
ZHZA-6-4)AG-1-4 1 SA - d | d g o}n| = ] -3-3}o| = A -Z 2 9ike] A
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S a

HO 1,2- Cl2220et [O
HO K,CO3, DMF, rt T MeoHrt o Br
E F

o 0
e d [O BB
(0] o]
o [ oy e°
NTS F é\é

| PACly(dppfsCHsCl
~ KOAc, 14- Ci=t
110 °C
o)
Br o NN
o P
cl
PA(PPhy),
K,CO4, DME-H,0
80 °C —
CN
i = Sl o
=
OH

o,

g L L
O HoN” CO,H
¢} N” >CO,H
£ H Na(OAc);BH
O 0 DMF, rt
Cl

G a: DMF (50 mL) 9] 3-ZF¢2ZIMEZ (5.30 g, 41.2 mmol) L K,CO; (17.1 g, 124 mmol)<] &Mo| 1,2-

Aol 49 Eet wRkE A FAn. & (50 mb)<

tH2 et (3.90 mL, 45.3 mmol)S H7}etn, EFES A
A7bsla, E3ES EtOAc (3 X 50 mL)E FEF3GTE. &3 F7IsS AFRAI7IL MgS0,), AHAI7aL, ¥
st FHAIATE. vAdA APEES EHA A2rETH T (Si0,, A T 20% EtOAcs)oll o3l A A5}

% 2-2 3-tdlolEa -1 4-HET]LAS A}, HONMR (400 Mz, S22¥E-d) 6 6.78-6.71 (m, 1H), 6.71-
6.64 (m, 2H), 4.40-4.24 (m, 4H).

(1.0 g, 6.5 mmol)2] WZAHAOT) &

1.2 g, 0.40 mL, 7.8 mmol)S #H7}sla, GAHHE EIES HA20Z 712HA sk, 2443 %J

23t¥ AF vehhfo]d o]l E S8 (100ml)S H7}8t NS TE22v ek (3 X 25 mL)o&
SFTh. et %71%—% AZ2A71 (MgS0y), AFAIZIa, RF 3l sFAIAT. v)gAx B4ES ZA
AxvtEIY (Si0,, FAF F 20% EtOAcs)ol &l AAlsto] 6-HER-5-5F 0 %-2 3-tsto]=-1 4-H%T]
S A9t H MR (400 Miz, Z22EE-d) § 6.96 (ddt, J = 9.0, 7.0, 0.5 Hz, 1H), 6.59 (ddt, J =
9.0, 2.1, 0.5 Hz, 1H), 4.34-4.25 (m, 4H).
GA ¢ 1,4-YLAE (16ml) F9] 6-HER-5-ZF ¢ 2-2 3-T]slo]=2-1 4-MF]LA (705 mg, 3.02 mmol),

Al A(FUF Yol E)YHE (1.53 g, 6.04 mmol), X ¥ElF olAHICIE (890 mg, 9.06 mmol)e] &Moo T]EF=
2oetate] [1,1'-HA(HdE Ay ) F 240 F iiﬂa}g(ll) 22 (244 mg, 0.299 mmol)S 718l %tt.

EEES 100TAA 7FEstar, AR aRtsgivy. A2om WZAAZl -, = (30 nl)& H7bstal, whg =
= EtOAc (3 X 25 mL)2 FZE3k3lvh. &3 vﬂ%% AZA71a (MgS0,), o3bAl71aL, & stell st

ugA ARES ZHWA A=rEIHT (Si0,, FAF F 10% EtOAc) ol oJ&l] At 2-(5-&F 2 2-2,3-1]3}°]

=21 428 -6-20)-4.4.5 5-H EgtdE-1,3,2-T) SA H 22+ Aotk H NIR (400 Miz, ¥1€-2-d,) §
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7.19-7.02 (m, 1H), 6.63 (ddd, J = 8.4, 1.5, 0.6 Hz, 1H), 4.36-4.22 (m, 4H), 1.32 (d, J = 0.6 Hz, 12H).
A d: 1,2-tHEA g (4 mL) 59 5-[[5-[(1S)-4-BERAT-1-A | SA|-4-F 2 2-2-F 24 -3 5] | H| g | 7]
Zd-3-7lRYEZ (100 mg, 0.20 mmol)e] & = FA 2M K05 (0.40 mL, 0.80 mmol)el 2-(5-FF 2=~

2,3-tefol=m-1,4- Ml SA1-6-U)-4,4,5,5-E| EdtHE-1,3, 2-HSA & (120 mg, 0.41 mmol)S F7}s)
a, A ERES 2L 7%i S Eeh HEFAZY. olf, HEZPIA(ELALEA)EHE0) (25
mg, 0.020 mmol)& #H7}star, WHg EFES 80TolA 1A1ZF &t wiksgieh, Aoz Y7zl & v =
FES EtOAc (30 mL)E gAstar, & (20 mL)E AFHATH. F715S AFRA713 (MgS0), AHAI71a, T

st AT, MAA APES ZgA] A=eEIHT (Si0,, A F= 30% EtOAc)d <3 AAIste] 5-
[[4-ZF22-5-[(19)-4-(5-FF 2L &2-2,3-t]slo| =2 -1,4-M 2T §41-6-U ) Q1T -1-Y | & A -2- L 2 -5 25 A] ] ]
819 g d-3-7t R U ELS ATt MS: CuHnClEN0s [MHH] o] thatk (BS) m/z o] &2 557.1, 23] 557.4.

ur}oi

0[)1-

A e: DMF (3 mL) =<
5-[[4-FZZ2-5-[(19)-4-(5-ZFQ 22, 3-Ud}o| =2 -1, 4-MZ ] A -6-2 ) ol th-1-2 ] & A]-
9198 d-3-7tRUEZ (47 mg, 0.084 mmol)] &M L-AA (70 mg, 0.67 mmol) 2L
slol=glo]l= (90 mg, 0.42mmol)E M Ielict. dAE dgde A2oA ) ateldc). wks &3
CHC13/i-PrOH (30 mL)Z A &ta, & (15 mL)E MHstar, AxA7)a (MgS0,), X3 sholl w=A 7 o).
BFES 94 £38 HPLC (0.1% TFAE A CHON-H0)ell o3l AAste (29)-2-[[5-F ==&

3~ g Y)W EA] |-4-[(1S)-4-(5-ZF ¢ 2 -2 3-T]slo| =2 -1, 4-MZT] 2 2-6-2 ) A H-1- | & A5 d | vf| & o} 7]
=]-3-3lo| EFA-Z 2 A4S U-EZEFQ 2ol EAL &, dr: ~3.5:12A4] AATE. MS: CyHaCIFN:0; [M+H] Oﬂ

gk (ES) m/z o] &X] 646.2, AS5X] 646.4. I NMR (400 MHz, ™erE&-d) 6 8.99 (s, 1), 8.92 (d, J = 2.0

Hz, 1H), 8.43 (s, 1H), 7.53 (s, 1H), 7.39-7.18 (m, 2H), 7.09 (s, 1H), 6.84-6.69 (m, 3H), 6.05-5.98 (m,
1H), 5.37 (s, 2H), 4.38 (d, J = 13.1 Hz, 1H), 4.35-4.27 (m, 4H), 4.01 (s, 4H), 3.07-2.90 (m, 1H),
2.90-2.69 (m, 1H), 2.65-2.43 (m, 1H), 2.25-1.97 (m, 1H).

ANl 320 (28,302 [[5-F 2 2-2-[(5-Aohm-3-3] ] D) W B A J-4-[ (19)-4-(2- FF- L. 2 W) A e-1- L] $A-
S99 Qo}w] 1z |-3-5o] S S A - @A) A

L- EE{ISZ‘—'

N Na(OAc)aBH
¢} DMF, rt

.,

(25,3R)-2-[[5-E22-2-[(5-Al o} =-3-F D) W EA] |-4-[ (19)-4-(2-FF 2 2H ) et-1-d | A -=d | v E
olm| = ]-3-3lo)| EEA-FeHike] TS AAld] 249} FARRE AR FEE, @A bolld L-AEE L-EFo

o= ASATE. dr: ~3.5:1. MS: CuglloCIFNOs [MHH] 0] thak (ES) m/z ©] 23] 602.2, 2=32 602.5. H NMR

(400 MHz, "&-&-d) & 8.99 (s, 1H), 8.93 (s, 1H), 8.43 (t, J = 2.0 Hz, 1H), 7.52 (s, 1H), 7.44-7.32

(m, 3H), 7.32-7.25 (m, 2H), 7.24-7.17 (m, 2H), 7.09 (s, 1H), 6.03 (dd, J = 6.5, 4.3 Hz, 1H), 5.38 (s,
2H), 4.38 (d, J = 13.2 Hz, 1H), 4.28 (d, J = 13.2 Hz, 1H), 4.06 (q, J = 6.4 Hz, 1H), 3.59 (d, J = 7.1
Hz, 1H), 3.09-2.96 (m, 1H), 2.89-2.74 (m, 1H), 2.57 (dq, J = 13.5, 6.3 Hz, 1H), 2.14 (ddd, J = 13.4,
8.6, 4.4 Hz, 1H), 1.32 (d, J = 6.3 Hz, 3H).

A 33 (29)-2-[[5-2222-(5-A]ohe-3-5 2] D )-4-[(15)-4-(2-EF 2 2 ) A-1-A | $A] -5 d ] Go}
o) ]-3-8F0| EEA]-Z 2 F2L] FA
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=30 b
OH
\o
2-EZQZHLEEA
Br oH Pd(PPhs),
K,CO3, DME-H,0 PPh;, DIAD
80 °C THF, rt
Sl ¢
oTf
x szo 2
— o (A
-78 ﬂc to rt O
Cl
el d EY
N(}i>7 CN OH
\ B(OH),
b /
o
Pd(PPh3), Na(OAc);BH
K,CO3, DME-H,0 DMF, rt
70 °C
N CN
Y O
N~ ~CO,H
H 2

Cl

A ar 1,2-tH|SAl g (50 mL) ¥ = (30 nL) 59 (R)-4-H2ZEJATH-1-& (5.0 g, 24 mmol)e] &Ao 2-
ZR20R2HdHEA (4.3, 31 mmol) 2 K,C0; (8.1 g, 59 mmol)Z H7}slar, dAE &S AR =9 A4 7}

22 HEIAFY. HEHIA(EGAadEA~A)Z25(0) (0.81g, 0.71 mmol)S %7}3}57—, S E3ES 80T
o Al R mukslit, Aoz WAAZ T whg ERES EtOAc (50 mL)E 3|AM3ta, & (30 mL) ¥ dF
(30 mL) 2 AF3AY. F715S A2A713 (NaS0y), AAFA7)aL, AF sholl EF5AHAY. vAA APEE &
YA FRerEHT (Si0,, A = 30% EtOAc)o] o8] AASt] (IR)-4-(2-ZF 2 2Hd)elt-1-88 I},

MS: CisHygFO [M-OH] ol thak (BS) m/z o] &3] 211.1, 222 211.2.

A b: THF (100 mL) 59 (R)-4-(2-FEFS29d)Ae-1-& (5.4 g, 24 mmol), 5-FTEE-2 4-U|3}o| =FA|-
Wlzddslo]l= (4.1 g, 24 mmol), ¥ EZIALEI2T (6.2 g, 24 mmol)2] YZAOTC) Aol THF (10 mL) F
o] tlo]AZ 2 olZUJEAYolE (4.8 g, 24 mmol)E AAE] H7IedT. EFES 29 FoF ALo7 it
Ao g2 JheEA s, AREAS AT st AAs L, F4E A FFRES FUA ARRELYY (F
AF F 20% EtOAc)l & AAlete] 5-FRE-4-[(19)-4-(2-ZF 2 2 ) e-1-Y | & A|-2-5}o] = 2] -wll = &)
stol=E Ad). uiEk 22%9 E‘r*ﬂuw}ﬂ g Fetel TAEALL, dojrl AHES ALl A H] (er)e=

2-slo| EEA-Hl =Y

TAH o= -43]‘?]_ (1 0mL, 12 mmol) 4 Eg A F
= (0.87 mL, 5.2 mmol)S M7}, ¥ & Al FSHA ST, 241 &, 2 uE e 23}
F NaHCO; 8 =A=HA A7t ‘i%%% AAAZT, E3ES & (30ml)E 3Astal, UEF2=EHE
(3 X 20 mL)E F235d. & 7715S AFA71aL (NgS0,), odFA7]a, AF stol]l FFHA . vuAA A
AES S azvtEady (Si0, A2 T 20% EtOAcs)ol] o8] AAste] [4-F22-5-[(19)-4-(2-ZF 22

A ¢ YEFEEdE (10 L) 9 5-F22-4-
tlo]l= (1.0 g, 2.6 mmol)e] JIZE(-78T) %0“

:
<z
qL
A
¥
=)
u
o
HU
mi
ro,
3
H
9
do
z

Ed

m{n _I
N 2

i

r

(o

fr

N
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Ad)Ae-1-A ] A -2-222-7d] EeZF o2t T ES AUtk MS: CulliCIF0S [MiNal'ol o) &

(ES) m/z ©]&X] 537.0, A=x] 537.2.

A dr 1, 2-tdEAE (3 nl) F [4-FR2-5-[(19)-4-(2-EF 29 d)dH-1-d | SA -2- X 2 -7 d ]
EZ o2 etd I o]E (100 mg, 0.19 mmol) 2 2M K,COs (0.30 mL, 0.60 mmol)e] &Ho] 5-Alo}r-]#] -
3-REZ5E (35 mg, 0.23 mmol)S H7bsta, 4w E}ES H4 7M2=2 2iE et HEHAZG. HEHI~
(Eg]old 229) 225 (0) (44 mg, 0.038 muol)E H7bsbar, W& iz;;L S 70TIAM WA muksldrh. Aeo
2 WA &, 9hg EES UERRYE (20 n)o® A, & (20 nb)E AHIINY. FU1SE 1x
AlZ1a (MgS0y), o¥A71aL, g st FFAZTH. v 4A *ﬁ*ég% A aRvEIHY (Si0,, A4 F

i
|

30% EtOAc)ol o8] AASt (5-[4-F22-5-[(15)-4-(2-ZF e 2dd)ole-1-d |2 -2-¥ 21 - d | v] g
3-7tRUEZS ATE. MS: CouHiCIENO, [M+H] o] th3F (ES) m/z o] 2] 469.1, A= 469.4.
G e: DMF (2 mL) 39 (5-[4-F22-5-[(19)-4-(2-ZF 2 2 d)olh-1-d |2 A -2-F 22 -7 d |9 g J-3-7}

HUEZH (30 mg, 0.064 mmol)e] &Mo]l L-AlH (60 mg, 0.57 mmol) H AF

(60 mg, 0.28 mmol)E H7}elsich. FAE HENES Ao A wwslgct. vk EFES 2:1 CHCls/i-
PrOH (30 mL) & 3|Asla, & (15 nL)&E AMAHsta, 7A2&A7]a (MgS0y), AAFAI7]a, HF dtoll FE=AZh. 1
AA AFES G4 B8 HPLC (0.1% TFAS A CH,ON-H.0) el ol&ll AAste] ((25)-2-[[5-F & 2Z-2-(5-A]o}
E-3-9849)-4-[(19)-4-(2-FF 29 ) e-1-d | SA -l d [ ol = | -3-3lo| EEA| -2 2 34HE T -Eg &
FOROAMEA Fo@A AAT}. dr: ~3.5:1. MS: C31H25CIFN304 [M+H]+o] th3F (ES) m/z ©]&X] 558. =
2] 558.4. 'H NMR (400 MHz, WE+S-d,) & 8.99 (s, 1H). 8.88 (s, 1H). 8.37 (s, 1H). 7.87 (s. 1H), 7.54-

7.11 (m, 8H), 6.05 (s, 1H), 4.23 (s, 2H), 4.03-3.84 (m, 3H), 3.07-2.92 (m, 1H), 2.90-2.76 (m, 1H),
2.67-2.49 (m, 1H), 2.23-2.08 (m, 1H).

A 34: (28,3R)-2-[[5-F22-2-[(5-Alo}=-3-H Z D)W EA] |-4-[(IR)-4-(2-ZF L Z2H D) A H-1-L | A -
Hd v g olr| = ]-3-3lo| =5 A - ghite] A

S b
OH
G a
(R)-(+)-2-0f1 2 -cBs-
Br o =An==d Br O
BH, DMS PPhs, DIAD
CH,Cl,, 30 °C THF. 1t
Sl c
Cs,C0,
DMF,rt

CN B
NS 23 d
= Z
>ERORHYBEN
Pd(PPh3)4

]

o K,COs, DME-H,0 ;.
80 °C
(¢)
cl
NN
l Z
S e
L- sgeu (o] IOH
Na(OAc);BH, DMF, rt N7 ozt
cl
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SA ar WF =AZE EE 1L AE S ovle ZEgade] i st (R)-(H)-2-HE-(BS-EAAE BT Y
(3 2mL, 3.2 mmol, IM THF) @ B -tiwe Msule]l= (1.6 nL, 3.2 mmol, 2M THF)E A-LolA H7}1siqict. &
SHES 10% B¢t wHkd 3 gE R (100 nL) o2 343t Ba-trd Aslo]= (60 mL, 120 mmol,
20 THR)E AoA FHrleta, EIES -30C= Yz R E]%iiuﬂ‘% (50 mL) 9] 4-HE2RT-1-&
(5.0 g, 23.6 mmol)29] &&E& -30C WA -20C Y UF 255 FXsHEA 258 ZAH AA3 H7tssltr. 14
75, REEES WEE (50 ml)el H7bel of& Z2A2RHA AAAHTG. &S AF Sl AAsIAL, PAA 2
PES YA Z2rEDYY (At F 15% Et0Ac) ol o3 FAsIth. d4E FAE 1FES 1:5 Et0Ac/
AF (100 mL) o256 AAHEAA 98.2% eeS Ztie AHES AJu. Aol EA H&S 1.2 ml/ming]
g 9 A T 5% o] ATRTZe T&u o]FAOCE RegisCell 250 x 4.6 mm Ayl = 979 HE

ola AASITE. NS CHBrO [M-OH+H] o] &+ (ES) m/z ©]&2] 197.0, 2=32] 197.2. 712 HPLC: (S)-4-H.2

BATH-1-88 Ak Fo] 5% [PAS AF&3te] & AIFATEH: = 6.62 min.

@A b: THF (25 mL) 59 (S)-4-B2XAd-1-& (1.7 g, 7.9 mmol), 5-FEZZE-2 4-U3}o|=EA]-Hl=Ud|s
1= (1.3g, 7.9 mmol), ¥ EFHAIEAA (2.1 g, 7.9 mmol)e] WZHAOT) &M THF (5 nL) ¢ tlolx
Z2g ofxyIHT A olE (1.7 nL, 8.7 mmol)E A1A3] H7FsISith. £FES 3Y B¢ Ao HaHoR
7hRHA s, REES AE st AlAsta, F4€ vAA AFEs A AzErtE2YY (34 F
20% EtOAc)ell ol8] AAste] 4-[(IR)-4-BE2RAH-1-Y | A|-5-F & &2 -2-5lo] 22 A]-dl = Hslo]| =& AT},
er 17%9] A s g Eotel] WEEAA, Ao AHES AL AA Hl= 5% MS:
CigllizBrC10; [M-H] o thEk (ES) m/z ©] &3] 365.0, A5 365.1.

-

(]

GA ¢ DNF (12 ml) ¢ 4-[(IR)-4-B2EAG-1-U | &A|-5-F 22 -2-3lo| =EA|-Hl =2 H3lo]= (0.84 g,
2.29 mmol)¢] §Mo s—(BERHE)UIE-YEH (0.54 g, 2.75 mmol)S H7MgF &, Csy00; (1.5 g, 4.58

mmol)E H7FsIATh. AoA whAl awkel & whE E£3ES 2:1 CHCLs/i-PrOH (30 mL)2 3]Alstal, & (20
2 AFEY. 455 2:1 CHCly/i-PrOH (2 X 156 mL)2 AF=F3Icr. 33 {47152 2
(MgS0.), AAFAIZIa, A dtol FFAAT. WAAES 1:1 CHClL/A4E (10 mb) Fol HEA7] AL,
5-[[5-[(IR)-4-B 22 e-1-A | A 4-F 2 2-2-F 223 54 [ & |9 gd-3-7l Ry EH S Ak, MS:
CosHiBrCINO; [MHH] ol Th& (ES) m/z o] 23] 483.0, A= 483.2.

o

A d: LZ—E]Uﬂi*] oANet (4 mL) ¢ 5-[[5-[(IR)-4-BEZEAG-1-U S A -4-F22-2-F =29 -7 5 A JW g ]3]
g H-3-7tR U EZ (282 mg, 0.58 mmol)e] &N 2-Z2oH IR =2 (122 mg, 0.87 mmol), 4 2M K.COs
(1.30 mL, 2.58 mmol)S #7}eta, FAE =S 22 " T HEIAAY. o|F, HEIA(E
gedE22) 2245 (0) (100 mg, 0.086 mmol)S FH7latar, whg E3HES 80ColA WA nwkslgtt. Ao =
W7kA 7l 2 WS EIES FtOAc (30 mL)E FAslm, B (30 mL) Z A4 (30 mL)E AFHEAY. §=S
AZA 7130 (NaxS0,), AFA71aL, ZF 8ol FFAH . A AHES FHA Z2rE 289 (Si0,, A
=z 30% EtOAc) el 9] 3 A 8
5-[[4-E22-5-[(IR)4-2-EF 29 d)JA-1-d | SA -2- 22U -FH 5 A W 9] 2| d-3-7t R U EH & A3l
MS CQQHQQCIFNQOg [M"’H] oﬂ EH?J’ (ES) m/z O]%il 4991, /‘%]_%‘i] 499.1.

@Al er DNF (2 mL) 9 5-[[4-F22-2-E2U-5-[(IR)-4-H <A H-1-< | SA|-H 5 A [ € |9 2] d-3-7} B Y
EZ (31 mg, 0.062 mmol)e £ L-EfLY (50 mg, 0.42 mmol) 2 AF EgoAEAHZslo]=gle|=

(100 mg, 0.47 mmol)E FH7ISIth. Aol Al wwkel § wkg EFES FHA L, WA AFES A

B 2F8 HPLC (0.1% TFAZ Ad CH,ON-H,0) el 93] BAlstger. 225 dsba, 2:1 CHCls//~PrOH (30 mL)®
A8t 715 S E3bE NalHCO; &< (15 mL) 22 AlAstar, 7z2A7IaL (MgS0y), AFHA7IaL, 1 3l
EEAA (28, 3R)-2-[[5-FE2-2-[(5-Alohe-3-3 2 D) H| 5 A ]-4-[ (1IR)-4-(2-FF 225 d) A eh-1-U | A -7

U'ﬂ %O]—U] -J— 6‘}'0] E%}\] __‘?‘%)1\_} , dr: ~5: 1% oé %\JE]' . MS: ngHnglFNgOs [M"’H] oﬂ EH ‘;‘l' (ES) m/z O] %j]

602.2, A5 602.5. 'H MR (400 MHz, wlgt&-d) & 9.00 (s, 1H), 8.91 (s, 1), 8.46 (t, J = 1.9 Hz,

1), 7.50-7.44 (m, 1H), 7.44-7.33 (m, 3H), 7.33-7.29 (m, 2H), 7.29-7.16 (m, 2H), 7.06 (s, 1H), 6.00
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(dd, J = 6.3, 4.4 Hz,

Hz, 1H), 3.02 (ddd, J = 16.3, 8.3, 5.5 Hz,
= 13.3, 8.6, 5.3 lz,

1H), 2.13 (ddt, J

[0382] AAld 35:

#d Jw g ofr = ]-3-38}o| =

N\CN

[0383] c

[0384]

o} 1=]-3

1H), 5.47-5.26 (m, 2H),

,<ro

(25,3R)-2-[[5-E==-2-
~sfo] =5 A - ghopr = 2]

(28,3R)-2-0}W| - -3-3} o] =2 A| B Efolm] =

1),

(25,3R)-2-[[5-F22-2-[(5-Ao}=-3-H F )W EA] ]
EA-Fgolu|=9] FA

Hz

Na(OAc);BH
DMF, 1t

[(5-Alobi=-3-3] 2] ) vl 5 A] | -4

S [e]
s

Al

[M+H] o] &k (ES) m/z o] &3 601.2, 2= 601.2.

1), 8.90 (d, J = 2.0 Hz,
1), 6.96 (s,
J = 6.4 Hz,
2.88-2.73 (m, 1H), 2.51 (m, 1H), 2.15 (m, 1H),

(28)-2-[[5-2 22 -4-[(19)-4-(5-F Z2-2,3-T] 80| 21,441 20] S 21-6-L) Ae-1-U | § 4] -2-

7.25-7.16 (m,
1), 3.77 (t,

[0385] AAd  36:

1H), 6.01-5.85 (m,
1),

4.35-4.05 (m, 1H),
1H), 2.82 (ddd, J = 16.3, 8.2, 5.6 Hz,
1.29 (d, J =18.2 Hz,

-4-[(18)-4-(2-EF 29 d)US-1-4 | HA]-

C
4'!§llut

249}
o= Zmatol=g A&}, dr:

1), 8.38 (dd, J = 2.4,
1H), 5.29 (d,
3.69 (d, J=13.4 Hz,
1.17 (d, J = 6.4 Hz,

3H).

NN
I/
H
o o
o
N
o Nm,

Cl

-[(1S)-4-(2-=F

HONMR (400 Miz,

1.8 Hz,

1H), 3.10-2.97

3.99-3.88 (m, 1H),

Fozud)det
A ARR s,

1H), 7.44-7.32 (m, 4H),
J =2.4 Hz,

sE550] 102401963
3.18 (d, J=6.7
1), 2.63-2.46 (m,

-] 5 A5 g e
A bell A L-AES
~3.5:1. MS . C:g:gH:goC 1 FN404

wEee-d,) § 8.96 (d, J = 2.0 Hz,

7.32-7.25 (m, 3H),
3.80 (d J = 13.5 Hz,
),

20,

(m, 1H), 2.95 (d, J = 6.7 Hz,

3H).

9l

[(5-Alob=-3-F D) I SA] 13 [ v D o] = ] -3-3o| =ZA -Z 2449 A

SHla¥Lb
HO. 1.1,2- D=z=20e

__KeCOs DMF, it
HO' 2. Bry, MeOH, rt

Cl

Na(OAc)sBH
DMF, rt

[0386]

N

o p
IB_B\
7 o\

PdCl,(dppf)sCH,Cl,
KOAG, 1,4-CI= 4
110°C

O, 2O

N\CN

[ZI}?;‘Q% .

(]
Br, o
o
Cl

Pd(PPhy),
K»CO3, DME-H,0
80 °C

~[(5-Aobse-

(2S)-2-[[5-F22~4-[(19)-4-(5-FZ2-2,3-t3lo]| = 2-1,4- N Z T &2 -6-L ) A e-1-A | FA] -2
3-vlg ) EA |9 d W gobr] i ]-3-3to| =R A - 2o S A ARE F3sty
adl A 3-FF -Zzesta o dASYT. dri ~3.5:1. NS CalluCLNO, [MHH] o] ©h& (ES)

[0387]
A

S =Tt ES
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[0388]

[0389]
[0390]

[0391]

[0392]
[0393]

[0394]

SS90l 10-2401963

m/z ©|EA] 662.2, A=A 662.1. I MR (400 MHz, ®&-&-d,) & 9.00 (s, 1H), 8.91 (s, 1H), 8.45 (s,

), 7.50 (s, 1H), 7.29 (dt, J=14.9, 7.5 Hz, 2H), 7.16 (d, J = 7.5 Hz, 1H), 7.06 (s, 1H), 6.87 (d, J
= 8.4 Hz, 1), 6.77 (s, 1H), 6.06-5.92 (m, 1H), 5.39 (s, 2H), 4.39-4.35 (m, 3H), 4.35-4.18 (m, 3H),
4.03-3.88 (m, 1H), 3.89-3.76 (m, 1H), 3.62-3.49 (m, 1H), 3.02-2.86 (m, 1H), 2.82-2.64 (m, 1H), 2.57-
2.45 (m, 1H), 2.17-1.92 (m, 1H).

AN 37 (2S)-2-[[2-[[3,5-v=(HEA X D) HAD IHEA |-5-F22-4-[(19)-4-2-ZF 929 d)AF-1-¢]
SA - d ol 5 ]-3-3to| =EA -T2 @Aate] FA

7.46 - 7.33 (m, 2H), 7.33 - 7.15 (m, 5H), 7.08 (s, 1H), 6.01 (dd, J = 6.6, 4.4 Hz, 1H), 5.50 (s, 2H),
4.51 - 4.23 (m, 2H), 4.11 - 3.95 (m, 3H), 3.06 - 2.96 (m, 1H), 2.88 - 2.78 (m, 1H), 2.62 - 2.52 (m,
1), 2.17 - 2.08 (m, 1H).

AN 380 ((29)-2-[[5-FE&E-2-[(3,5-g Aol Q) EA] ]-4-[(1S)-4-(2,3-T]3lo| = 2-1,4- =T S A -
6-Y)AH-1-d 15 -s d Jd Ho}r| = ]-3-3lo| =E A -2 2 H4te] 4

NC CN
OH
P
o) N~ ~CO,H
(O "
Y
Cl

D

A HEES AN 113 FAS 2ol e Azsts, 24 30 7)%E Fos

STk, MS:652.1 [M+H]; I NIR (400 MHz, ®IgkE&-d,) & 8.27 (s, 2H), 8.19 (s, 1H), 7.51 (s, 1H), 7.33 -

ow F3tEl STAE AEE

4

7.19 (m, 3H), 6.99 (s, 1H), 6.95 - 6.84 (m, 3H), 5.95 (dd, J = 6.4, 4.3 Hz, 1H), 5.37 (s, 2H), 4.39
(d, J=13.1 Hz, 1H), 4.27 (s, 4H), 4.00 (dd, J = 11.9, 3.9 Hz, 1H), 3.86 (dd, J = 11.9, 6.9 Hz, 1H),
3.59 (dd, J = 6.9, 3.9 Hz, 1H), 3.39 - 3.11 (m, 2H), 2.96 (ddd, J = 16.2, 8.2, 5.5 Hz, 1H), 2.56 -
2.43 (m, 1H), 2.17 - 2.04 (m, 1H).

AA o 39:
(25)-2-[[5-2 2 2-2-[(3,5-T1 Al o3 D) H| S A 1-4-[(19)~4-(2-E F 2. 2-3-7| 54 -3 ) A &-1-2 | §4] 3]
d1vgolal e ]-3-sfo| =8 A -T2 R4 T4
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[0395]
[0396]

[0397]

[0398]
[0399]

[0400]

[0401]
[0402]

[0403]

SS90l 10-2401963

)

FA BhEE AAlA 119 FARRE ARl wel AlxskE, R4 39 Ved G e wikd $AE ARt
Gtk NS 642.1 [MHIT; H NWR (400 MHz, wl®h&-d) & 8.24 (s, 21), 8.19 (s, 1), 7.53 (s, 1H), 7.37 -

7.24 (m, 3H), 7.20 - 7.08 (m, 2H), 7.02 (s, 1H), 6.93 - 6.84 (m, 1H), 6.01 (t, J = 5.5 Hz, 1H), 5.35
(s, 2H), 4.44 - 4.28 (m, 2H), 4.01 (s, 3H), 3.91 (d, J = 2.0 Hz, 3H), 3.05 - 2.95 (m, 1H), 2.88 - 2.78
(m, 1H), 2.60 - 2.49 (m, 1H), 2.18 - 2.08 (m, 1H).

A Ao 40:
(28)-2-[[5-E 2 2-2-[(3,5-YA o} D )W EA] |-4-[(1S)-4-(2-EF L. 2H D) AF-1-A | A -H 2 | L o}m| =]

“-sol=gA-Tzue B4
NC\Q/CN
o OH
H CO,H
5
Cl

FA S Al 113 {FARRE B2l weh Alzsty], =24 39 7lsdE FHer w3td SAE ARES)

STk, MS: 612.1 [M+H]; HONMR (400 MHz, Wl&&-d,) 6 8.24 (s, 2H), 8.19 (d, J = 2.1 Hz, 1H), 7.53 (s,

), 7.47 - 7.14 (m, 7H), 7.03 (s, 1H), 6.01 (t, J = 5.4 Hz, 1H), 5.36 (s, 2H), 4.47 - 4.25 (m, 2H),
3.99 (dd, J = 16.6, 4.2 Hz, 3H), 3.08 - 2.98 (m, 1H), 2.88 - 2.78 (m, 1H), 2.60 - 2.48 (m, 1H), 2.18 -
2.08 (m, 1H).

A 41: (28)-2-[[5-2=2=-2-[(3,5-T A obe s ) W F A 1-4-[(19)-4-(5-EF 2L 2-2,3-H3}o| ==-1,4-H =
O5A-6-4)Ae-1-L 152 -5 d v do}r| ;= ]-3-3to]| EF A -2-vEd -Z 2 @4te] 3y

//\ OH

NC\<P/CN
(6] P 0
by A
N~ >CO,H
) "
ey
Cl

A BFES Aol 113 FA Amel neh Az, £4 30 148 B0 FoE FUAS Al
ok, MS: 684.1 [M+H]; 1H NMR (400 MHz, ®gr&-d,) & 8.26 (s, 2H), 8.19 (s, 1), 7.56 (s, 1), 7.34 -

7.21 (m, 3H), 7.03 (s, 1H), 6.75 (d, J = 6.3 Hz, 2H), 6.01 (t, J = 5.3 Hz, 1H), 5.35 (d, J = 3.8 Hz,
2H), 4.33 (d, J = 2.0 Hz, 6H), 4.04 (d, J = 12.1 Hz, 1H), 3.88 - 3.80 (m, 1H), 3.09 - 2.96 (m, 1H),
2.88 - 2.78 (m, 1H), 2.58 - 2.48 (m, 1H), 2.20 - 2.08 (m, 1H), 1.56 (d, J = 1.7 Hz, 3H), 1.27 (d, J =
7.5 Hz, 1H).

A 42: (28)-2-[[5-22=-2-[(3,5-T A obe s ) W T A 1-4-[(19)-4-(5-EF 2L 2-2,3-T 30| ==-1,4-H =
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[0404]
[0405]

[0406]

[0407]

[0408]

[0409]

[0410]
[0411]

SS90l 10-2401963
H52-6-9) AD-1-L 1S A -H d | dotr] = ] -3-3to| = A -Z 2 d1he] A

NC CN

0
by A
N™ "CO,H
e
Cl
EA SHEEE Al 119} AR Rl me AlxstE, B4 3o YjEw gt o w3k FHAE AMES
9Ath. NSt 670.0 [+H]; H NWR (400 MHz, wl&h&-d) & 8.24 (dd, J = 1.4, 0.8 Hz, 2H), 8.19 (t, J = 1.5

Hz, 1H), 7.52 (s, 1H), 7.37 - 7.18 (m, 3H), 7.01 (s, 1H), 6.84 - 6.69 (m, 2H), 6.07 - 5.94 (m, 1H),
5.35 (s, 2H), 4.48 - 4.23 (m, 6H), 4.09 - 3.85 (m, 3H), 3.07 - 2.97 (m, 1H), 2.88 - 2.78 (m, 1H), 2.58
- 2.48 (m, 1H), 2.18 - 2.08 (m, 1H).

A 43: (28)-2-[[5-22=-2-[(3,5-T A obe s ) W F A 1-4-[(19)-4-(5-EF 2L 2-2,3-H3}o| ==-1,4-H =
H5A-6-4) AD-1-A1SA -s d [eotr| = ]-3-3to| EF A -Z 2 a4k A

NP~ CN
|

D ] 5 oH

A BSHES AA e 113 $AFE A=l wel AxFATh. NSt 646.2 [WH]; H NMR (400 MHz, "eh&-d) &

8.99 (s, 1H), 8.91 (s, 1H), 8.45 (s, 1H), 7.49 (s, 1H), 7.34 - 7.21 (m, 3H), 7.04 (s, 1H), 6.80 (d, J
= 6.8 Hz, 1H), 6.70 (d, J = 10 Hz, 1H), 5.98 (br s, 1H), 5.38 (s, 2H), 4.37 - 4.17 (m, 6H), 4.01 -
3.78 (m, 2H), 3.52 (s, 1H), 3.08 - 2.97 (m, 1H), 2.88 - 2.78 (m, 1H), 2.58 - 2.48 (m, 1H), 2.16 -
2.06.

AN a4 (29)2-[[5-F22-2-[(5-A) k-3 2| D) 9 B4 |-4-[(19)-4-(5-EF- 0. Z-2,3-T| o] 221,41
20 $40-6-9) A B-1-D 154 - g I Dofr =] -3-sfo] 28 A -2 be] G4

NP~ CN
|

. ) 5 oH

FA b= AAle] 119 FARE ARl we) Alzsts, =4 30 VlEE FEH R w3k SIS ARt
gtk NS: 646.2 WHI; 'H NWR (400 MHz, W¥he-d) & 8.9 (d, J = 2.1 Hz, 1), 8.91 (d, J = 2.0 Hz,

1H), 8.45 (t, J = 2.1 Hz, 1H), 7.51 (d, J = 0.9 Hz, 1H), 7.36 - 7.21 (m, 3H), 7.05 (s, 1H), 6.81 -
6.70 (m, 2H), 6.03 - 5.96 (m, 1H), 5.38 (s, 2H), 4.40 - 4.29 (m, 5H), 4.25 (d, J = 13.1 Hz, 1H), 3.99
(dd, J=11.9, 3.9 Hz, 1H), 3.84 (dd, J = 11.8, 7.1 Hz, 1H), 3.55 (dd, J = 7.1, 3.9 Hz, 1H), 3.02 (dt,
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[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]
[0420]

S==5| 10-2401963

J=14.1, 8.0 Hz, 1H), 2.88 - 2.76 (m, 1H), 2.57 - 2.49 (m, 1H), 2.15 - 2.05 (m, 1H).

ANe 451 (29)-2-[[5-F22-2-[(5-A)ohx=-3- 2| W) ¥ B4 1-4-[(19)-4-(5-EF- 2. Z-2,3-T| o] E2-1,4-1
2T $A-6-2) A-1-2 | S A5 D] s Gobu] 1= ]-3-5po] = Z A -2 B-T 2B AT) F

NP~ N
|

[ ORp e
A _OH
4l!ii 0 Cl ’

FA gt=s Aol 113 FARE ARl we} Alxsts, =4 30 7led FeHor wikd FAS AHSSt

STk, MS: 660.1 [M+H]; I NIR (400 MHz, ™&+&-d) & 8.99 (d, J = 2.1 Hz, 1H), 8.90 (d, J = 2.0 Hz,

)

1H), 8.46 (t, J = 2.2 Hz, 1), 7.56 (s, 1H), 7.39 - 7.20 (m, 3H), 7.06 (s, 1H), 6.83 - 6.69 (m, 2H),
6.05 - 5.96 (m, 1H), 5.38 (d, J = 3.2 Hz, 2H), 4.33 (s, 4H), 4.25 (s, 2H), 3.94 (d, J = 12.1 Hz, 1H),
3.74 (d, J=12.0 Hz, 1H), 3.10 - 2.96 (m, 1H), 2.90 - 2.76 (m, 1H), 2.62 - 2.47 (m, 1H), 2.19 - 2.05
(m, 1), 1.46 (s, 3H).

AAd 460 (5-FE2E2-4-(((S)-4-(5-FF 2. 2-2,3-ysto]=2dZ[b][1,4]9S341-6-Y)-2,3-1slo] = 2-1H-2
W-1-)E&AD-2-((e-(MEA X ) 3 g d-3-Q) v SANAA)-L-H AL A4

N SOzMe
[ =
OH

(o)

8¢ Kf

F Cl

B4l SES Ao 33} §AFE Azl wel Alzarduh. MS: 699.0.1 [MH]: H NWR (400 MHz, ®ehe—d,)

6 I NMR (400 Mz, Wl&-&-d,) 6 9.08 (dd, J = 21.4, 2.1 Hz, 2H), 8.54 (t, J = 2.1 Hz, 1H), 7.53 (s,

M), 7.37 - 7.21 (m, 3H), 7.11 (s, 1H), 6.81 - 6.70 (m, 2H), 6.02 (dd, J = 6.5, 4.4 Hz, 1H), 5.44 (s,
2H), 4.34 (d, J = 15.1 Hz, 6H), 4.01 (s, 2H), 3.24 (s, 3H), 3.02 (ddd, J = 16.2, 8.5, 5.5 Hz, 1H),
2.89 - 2.77 (m, 1H), 2.57 (td, J = 13.6, 6.2 Hz, 1H), 2.19 - 2.07 (m, 1H).

AN 4T (@9)-2-[[5-2 2 2-2-[(5-Nok-3-5 D) 5 A |-4-[(19)-4-(5,6-T EF 2.2 -2, 3-T)sho] = 2~
1,4-920 $41-7-0) 1 9-1-2 | $4 -5 T Dokl = ]-3-So] ESA-Z 2 @A) G4
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[0421]

[0422]

[0423]

[0424]

S==5| 10-2401963

STh. MS: 664.0 [M+H]; I NIR (400 MHz, ™&+&-d) & 8.99 (d, J = 2.1 Hz, 1H), 8.90 (d, J = 1.9 Hz,

1), 8.45 (t, J = 2.0 Hz, 1H), 7.49 (s, 1H), 7.38 - 7.22 (m, 3H), 7.05 (s, 1H), 6.63 (dd, J = 6.6, 2.4
Hz, 1H), 5.99 (dd, J = 6.5, 4.4 Hz, 1H), 5.38 (s, 2H), 4.39 - 4.27 (m, 5H), 4.20 (d, J = 13.1 Hz, 1H),
3.96 (dd, J = 11.6, 4.0 Hz, 1H), 3.82 (dd, J = 11.7, 7.0 Hz, 1H), 3.51 (dd, J = 6.9, 4.1 Hz, 1H), 3.09

-2.97 (m, 1H), 2.89 - 2.77 (m, 1H), 2.61 - 2.48 (m, 1H), 2.23 - 2.06 (m, 1H).
A7 7lsdE WY AR Wl 9d] AlxE FUre) sgEe] AR, ¥ 1A, X 1B, ¥ X 1C

AZ ).

=]

1A

MS: (ES)

3lahe Al :
IS TR HNMR m/z(VI+H)

eN '"HNMR (400 MHz, M E2-d,) §
[ 8.99 (d,J=2.1 Hz, 1H),8.92 d, J
=2.0 Hz, 1H), 8.43 (t, /= 2.1 Hz,
OH 1H), 7.53 (s, 1H), 7.50 — 7.43 (m,

O i /[ 4H),7.40-7.29 (m, 4H), 7125, | 5704
N”" “COOH 1H), 6.04 —5.99 (m, 1H), 5.39 (s,
,.,,,,O /©/\ H 2H), 4.35 (q,J = 13.1 Hz, 2H), 4.01
O CI (s, 3H), 3.24 —3.15 (m, 1H), 3.06 —
2.88 (m, 1H), 2.61 — 2.44 (m, 1H),
226 —2.07 (m, 1H).

"H NMR (400 MHz, O EH2-dy) §
oN 8.99 (d, J=2.1 Hz, 1H), 8.94 (d, J
| =2.0 Hz, 1H), 8.41 (s, 1H), 7.52 (d,
J=11.5 Hz, 1H), 7.49 — 7.40 (m,
4H), 7.38 —7.33 (m, 2H), 7.31 (d, J

O =5.0 Hz, 2H), 7.16 - 7.08 (m, 1H), 566.5
. L 6.07—5.94 (m, 1H), 5.42 (s, 2H),
O o cooH|  4.43 (s, 2H), 4.38 - 4.22 (m, 4H),

3.65 (td, J= 8.4 Hz, 1H), 3.26 —
3.12 (m, 1H), 2.98 (ddd, J = 16.2,
8.2,5.4 Hz, 1H), 2.62 — 2.46 (m,
1H), 2.24 — 2.04 (m, 1H).

'H NMR (400 MHz, B EF2-d,) §
N 8.99 (d,J=2.2 Hz, 1H), 8.93 (d,J

X =2.0 Hz, 1H), 8.43 (s, 1H), 7.60 —
7.48 (m, 2H), 7.45 — 7.34 (m, 3H),

o /[ 731 (t,J =13 Hz, 2H), 7.21 (d, J =
O /©/\N coon| 74 Hz, 1H), 7.11 (s, 1H), 6.08 6263
$! H 5.96 (m, 1H), 5.38 (5, 2H), 435 (q,
al O 0 J=13.1 Hz, 2H), 4.05 — 3.98 (mm,
¢ 3H), 3.02- 2.84 (m, 1H), 2.83—

2.66 (m, 1H), 2.66 — 2.48 (m, 1H),
2.19—2.06 (m, 1H).

'"H NMR (400 MHz, O| EF2-dy) &
i 8.99 (d, J=2.2 Hz, 1H), 8.92 (d, J
N =20 Hz, 1H), 8.44 (t,/=2.1 Hz,
1H), 7.69 — 7.62 (m, 1H), 7.56 (dd,

/[ J=72,33 Hz, 1H), 7.36 - 7.17
O N coon| (@, SH), 7.17 - 7.04 (m, 2H), 6.11 606.4
H —5.96 (m, 1H), 5.39 (s, 2H), 435

(¢, 7= 13.1 Hz, 2H), 4.07 — 4.00

cl (m, 3H), 2.95 - 2.72 (m, 1H), 2.72

—2.60 (m, 1H), 2.60 —2.47 (m,
1H), 2.17 — 2.05 (m, 4H).
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[0425]

"H NMR (400 MHz, D] Et2-d,) §
8.99 (d,J=2.1 Hz, 1H), 8.93 (d,J
=2.0Hz, 1H), 8.44 (d,/=2.1 Hz,
1H), 7.53 (s, 1H), 7.50 — 7.44 (m,
1H), 7.43 - 7.32 (m, 3H), 7.29 (d, J
=7.7 Hz, 1H), 7.26 — 7.14 (m, 1H),
7.14-7.02 (m, 2H), 6.12 - 5.92
(m, 1H), 5.39 (d, J = 1.3 Hz, 2H),
435 (q,J = 13.1 Hz, 2H), 4.08 —
3.96 (m, 3H), 3.18 — 3.08 (m, 1H),
3.04—2.93 (m, 1H), 2.66 — 2.48
(m, 1H), 2.26 — 2.09 (m, 1H).

588.2

'H NMR (400 MHz, O Et 2-d,)
58.99 (d, /=22 Hz, 1H), 8.93 (d,
J=2.0 Hz, 1H), 8.43 (s, 1H), 7.53

(s, 1H), 7.43 — 7.24 (m, 4H), 7.11
(s, 1H), 7.03 (d, J = 7.6 Hz, 1H),
6.99 (s, 1H), 6.93 (4, /=82 Hz,
1H), 6.05 —5.97 (m, 1H), 5.39 (s,
2H), 4.35 (q,J = 13.0 Hz, 2H), 4.03
—3.95 (m, 3H), 3.84 (s, 3H), 3.23 —
3.13 (m, 1H), 3.10—2.77 (m, 1H),
2.65—2.45 (m, 1H), 2.23 -2.10
(m, 1H).

600.3

'H NMR (400 MHz, | EHZ-d,) &
8.98 (t,J=2.2 Hz 1H), 8.94 (dd, J
=44 Hz, 2.1 Hz 1H), 8.42 (dt,J =
11 Bz, 0.94 Hz, 1H), 7.57 (s, 1H),
7.44-7.17 (m, 7TH), 7.13 (d,J =72
Hz, 1H), 6.08-6.02 (m, 1H), 5.43—
5.39 (m, 2H), 4.54 (brs, 1H), 4.50
(s, 1H), 4.38 (s, 1H), 3.08-2.98 (m,
1H), 2.89-2.80 (m, 1H), 2.64-2.53
(m, 1H), 2.40-2.30 (m, 1H), 2.18—
2.07 (m, 1H), 2.03-1.95 (m, 1H).

570.3

_81_
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SS90l 10-2401963

l 'H NMR (400 MHz, HEt2-d,) §
8.99 (d,/=1.8 Hz 1H), 8.94 (d, /=
2.0 Hz, 1H), 8.41 (s, 1H), 7.58 (s,
1H), 7.45-7.17 (m, 7TH), 7.13 (s,

1H), 6.05 (dd, J = 6.4 Hz, 4.4 Hz, 6143
1H), 5.41 (s, 2H), 4.55-4.44 (m,
2H), 3.51-3.41 (m, 1H), 2.90-2.79
(m, 1H), 2.65-2.53 (m, 2H), 2.20—

2.09 (m, 2H).
NP~ N 'H NMR (400 MHz, H|E}2-d) §
s | 8.99 (d, /=22 Hz, 1H), 8.92 (d, J
o =2.0 Hz, 1H), 8.43 (d,.J =2.2 Hz,

1H), 7.53 s, 1H), 7.39 — 7.22 (m,
3H),7.10 (s, 1H), 6.98 — 6.81 (m,
. N "COOH!  3m), 6.05—5.81 (m, 1H), 5.38 (s, 628.4
O 2H), 4.34 (q,J = 13.1 Hz, 2H), 4.28
o (d, J=0.5 Hz, 4H), 4.02 — 3.99 (m,
3H), 3.21 — 3.05 (m, 1H), 3.06—
2.81 (m, 1H), 2.74 — 2.46 (m, 1H),
227-1.97 (m, 1H).

NS "H NMR (400 MHz, 0 EH-8-d,) §
8.98 (d,/=1.8 Hz 1H),8.95 (d, /=
1.8 Hz, 1H), 8.41 (s, 1H), 7.56 (s,
1H), 7.45-7.17 (m, 7H), 7.15-7.11
(m, 1H), 6.08-6.03 (m, 1H), 5.40 5843
(s, 2H), 4.41-4.17 (m, 2H), 4.13 s,
1H), 3.51-3.34 (m, 1H), 3.11-2.96
(m, 2H), 2.92-2.80 (m, 1H), 2.65—
2.54 (m, 1H), 2.27-1.98 (m, 2H),
1.87-1.58 (m, 2H).

[0426]
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[0427]

cl

'"H NMR (400 MHz, 0 Et-2-4,) §
8.98 (d,J=2.0 Hz 1H), 8.94 (d, /=
2.0 Hz, 1H), 8.40 (t,J=2.0 Hz,
1H), 7.54 (s, 1H), 7.44-7.30 (m,
5H), 7.29-7.17 (m, 2H), 7.12 (s,
1H), 6.05 (dd, J= 6.4 Hz, 4.4 Hz,
1H), 5.43—5.40 (mn, 2H), 4.32 (s,
2H), 3.08-2.98 (m, 1H), 2.89-2.80
(m, 7H), 2.62-2.52 (m, 1H), 2.17—
2.08 (m, 1H).

528.3

"H NMR (400 MHz, | EF2-d,) §
8.99 (d,J= 2.0 Hz, 1H), 8.94 (d, J
=2.0 Hz, 1H), 8.41 (m, 1H), 7.56
(s, 1H), 7.45-7.16 (m, 7TH), 7.13 (s,
1H), 6.05 (dd, J= 6.4 Hz, 4.4 Hz,
1H), 5.41 (s, 2H), 4.47-4.38 (m,
2H), 3.72-3.50 (m, 2H), 3.07-2.99
(m, 1H), 2.89-2.79 (m, 1H), 2.63—
2.54 (m, 1H), 2.42-2.07 (m, 3H).

598.3

'"H NMR (400 MHz, H Et2.4,) §
8.90 (s, 1H), 8.87 (m, 1H), 8.31 (m,
1H), 7.43 (d,J = 5.2 Hz, 1H), 7.39~

7.22 (m, SH), 7.21-7.09 (m, 2H),
7.05 (d, J= 2.2 Hz, 1H), 6.00-5.96

(m, 1H), 5.40 (s, 2H), 4.70-4.53
(m, 1H), 4.43-4.29 (m, 4H), 4.02—

3.89 (m, 2H), 3.22-3.19 (m, 1H),

3.01-2.93 (m, 1H), 2.59-2.48 (m,

1H), 2.17-2.07 (m, 1H).

556.3
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[0428]

'H NMR (400 MHz, DMSO-dg)
744 (s, 1H), 7.35 (q, J = 4.1 Hz,
1H), 7.32 — 727 (m, 2H), 7.01 (s,
1H), 6.97 — 6.87 (m, 3H), 6.04 (t, J
=5.5 Hz, 1H), 4.27 (s, 4H), 3.92 (s,
2H), 3.87 (s, 3H), 3.71 (dd, J =
11.2, 4.6 Hz, 1H), 3.61 (dd, J=
11.2, 6.4 Hz, 1H), 3.15 (dd, J = 6.4,
4.6 Hz, 1H), 3.09 (ddd, J=13.7,
8.6, 4.3 Hz, 1H), 2.99 — 2.85 (m,
1H), 2.56 (dq, /= 134, 6.5, 6.0 Hz,
1H), 2.09 — 1.98 (m, 1H).

5484

. I

'H NMR (400 MHz, 0| EH2-d2) §
8.99 (d,J=2.1 Hz, 1H), 8.92 (d, J
=2.0 Hz, 1H), 8.43 (t,J=2.0 Hz,
1H), 7.53 (s, 1H), 7.44 ~7.29 (m,
3H), 7.15 — 7.01 (m, 2H), 6.94 (dt,
J=9.0,3.5 Hz, 1H), 6.86 (dd, J =
6.0,3.2 Hz, 1H), 6.11 — 6.00 (m,
1H), 5.38 (s, 2H), 4.34 (q, J = 13.1
Hz, 2H), 4.01 (s, 3H), 3.81 (d, J =
0.7 Hz, 3H), 3.11 — 2.96 (m, 1H),
2.92-2.79 (m, 1H), 2.59 (dt, J=
13.0, 6.4 Hz, 1H), 2.20 — 2.04 (i,
1H).

618.5

N | CN
X
OH
Lk
N >CooH
-, H
"o

'H NMR (400 MHz, 0| EH-2-d) 5
8.99 (d, 1H), 8.92 (d, J = 2.0 Hz,
1H), 8.43 (t,/ = 2.1 Hz, 1H), 7.53
(s, 1H), 7.39 — 7.34 (m, 1H), 7.32

(d,J="1.5 Hz, 1H), 7.30— 7.29 (m,
1H), 7.29 — 7.21 (m, 2H), 7.15 (td,

J=174,68,4.9 Hz, 2H), 7.11 (d, J

=2.6Hz, 1H), 6.04 (dd, J=6.5, 4.3
Hz, 1H), 5.38 (d, J=2.3 Hz, 2H),
435 (q,J=13.1 Hz, 2H), 4.10 -
3.95 (m, 3H), 3.09 — 2.96 (m, 1H),
2.87-2.74 (m, 1H), 2.57 dq, J =
13.7,6.6 Hz, 1H), 2.33 (d,/=1.9
Hz, 3H), 2.14 (td, J= 8.5, 3.7 Hz,

1H).

602.5
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"HNMR (400 MHz, | Et-2-ds) &
CN 9.04 - 8.95 (m, 1H), 8.92 (d, J =
| 2.0 Hz, 1H), 8.43 (q,J = 2.0 Hz,
1H), 7.52 (d,J = 1.0 Hz, 1H), 7.34
o oH (dd, J=8.4,4.9 Hz, 1H), 7.24
/[ 7.09 (m, 3H), 7.08 — 6.97 (m, 1H),
COOH| " 6,95 6.80 (m, 1H), 6.20 (dd, J = 6363
6.3,1.9 Hz, 1H), 5.37 (d, J=2.0
cl Hz, 2H), 4.47 - 4.22 (m, 2H), 4.00

(s, 3H), 3.91 (s, 3H), 3.22 — 2.98

(m, 1H), 2.79 (ddd, /= 16.6, 8.6,

2.9 Hz, 1H), 2.58 - 2.38 (m, 1H),

2.36 2.1 (m, 1H).

'H NMR (400 MHz, | Et-2-d,) §
745 (s, 1H), 742 (d, 1H), 7.32 (t, J
=7.4 Hz, 1H), 7.30 — 7.26 (m, 1H),

720-7.14 (m, 1H), 7.12 (td, J =
CHy 8.0, 1.9 Hz, 1H), 6.96 (d, J= 1.7

5 oH | Hz, 1H),6.89 (ddd,J=7.5,63, 1.8
/[ Hz, 1H), 6.00 (dd, J=6.5, 4.4 Hz,
N"SCOOH| 1H), 4.35 (d,J= 13.1 Hz, 1H), 4.28 5524

H —4.13 (m, 3H), 4.02 (dd, J = 4.3,

1.8 Hz, 2H), 3.96 (t, J= 4.2 Hz,
1H), 3.91 (s, 3H), 3.08 — 2.94 (m,
1H), 2.88 —2.73 (m, 1H), 2.59 (dq,
J=13.7,6.6 Hz, 1H), 2.16 (ddt, J =
13.3,9.0, 4.9 Hz, 1H), 1.49 (t, J =
7.0 Hz, 3H).

cl

NN 'HNMR (400 MHz, H|EHE-d,) &

L 8.98 (s, 1H), 8.94 (d,J = 1.6 Hz,

o 1H), 8.43-8.38 (m, 1H), 7.51 s,
o 1H), 7.31-7.23 (m, 3H), 7.12-7.07

O (m, 1H), 6.94-6.88 (m, 3H), 6.01—
. N\ | 597 (m 1H),5.40 s, 2H), 470 596.4
O o o 4.53 (m, 1H), 4.43-4.29 (m, 4H),

4.27 (s, 4H), 4.02-3.89 (m, 2H),

3.22-3.14 (m, 1H), 3.01-2.93 (m,

1H), 2.59-2.48 (m, 1H), 2.17-2.07
(m, 1H).

[0429]
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[0430]

'H NMR (400 MHz, | E2-d,) §
8.98 (d,J = 1.7 Hz, 1H), 8.94 (d, J
= 1.7 Hz, 1H), 8.43-8.41 (m, 1H),
7.51 (s, 1H), 7.38-7.27 (m, 3H),
7.20-7.06 (m, 3H), 6.92-6.87 (m,
1H), 6.05-6.00 (m, 1H), 5.41-5.37
(m, 2H), 4.60—4.53 (m, 1H), 4.43
(s, 1H), 4.38-4.28 (m, 3H), 4.00—
3.92 (m, 2H), 3.91 (s, 3H), 3.06—
2.95 (m, 1H), 2.89-2.77 (m, 1H),
2.62-2.53 (m, 1H), 2.17-2.07 (m,
1H).

SS90l 10-2401963

586.3

'H NMR (400 MHz, M| EH2-dy) §
7.44 (s, 1H), 7.39 (d,J= 7.3 Hz,
1H), 7.30 (t, /= 7.5 Hz, 1H), 7.25
(d, J=17.5 Hz, 1H), 6.95 (s, 1H),
6.80 — 6.69 (m, 2H), 6.02 — 5.90
(m, 1H), 4.34— 431 (m, 5H), 4.26
—4.11 (m, 3H), 4.02 (t, J = 3.6 Hz,
2H), 3.94 (t, J=4.2 Hz, 1H), 3.08 —
2.96 (m, 1H), 2.91 — 2,76 (m, 1H),
2.58 (s, 1H), 2.22 —2.11 (m, 1H),
1.49 (t, /= 7.0 Hz, 3H).

580.5

'H NMR (400 MHz, 0| Et8-d4) §
8.97 (s, 1H), 8.95 (s, 1 H), 8.38 (s,
1H), 7.58 — 7.50 (m, 1H), 7.33 (t,J
=7.0 Hz, 1H), 7.27 (dd, J = 10.8,
7.2 Hz, 2H), 7.10 (d, J =3.5 Hz,
1H), 6.85 — 6.71 (m, 2H), 6.04 (t, J
=5.5Hz, 1H), 5.39 (d,J=2.9 Hz,
2H), 4.35 — 4.32 (m, 4H), 431 (d,J
=6.2 Hz, 3H), 4.05 (s, 1H), 3.83 (d,
J=16.3 Hz, 1H),3.50 (d,/=14.4
Hz, 1H), 3.14 — 2.93 (m, 2H), 2.89
—2.74 (m, 1H), 2.57 (d,J= 7.3 Hz,
1H), 2.22 - 2.10 (m, 2H), 1.90 (s,
2H), 1.66 (d, J = 12.4 Hz, 1H).

642.5
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S | 'H NMR (400 MHz, | Et8-dy) §
9.01 (s, 1H), 8.93 (s, 1H), 8.46 (s,
1H), 7.57 (s, 1H), 7.53 - 7.12 (m,
7H), 7.05 (s, 1H), 6.01 (m, 1H), 594.3
5.44 (s, 2H), 4.36 (s, 2H), 3.09 (m,
2H), 3.03 (m, 1H), 2.83 (m, 1H),
2.54 (m, 1H), 2.06 (m, 1H).

'H NMR (400 MHz, 0| Et-2-d,) §

'S 8.98 (s, 1H), 8.93 (d,J = 2.0 Hz,
z 1H), 8.41 (s, 1H), 7.58 (s, 1H),
7.40-7.28 (m, 3H), 7.21-7.08 (m,

3H), 6.93-6.87 (m, 1H), 6.08-6.03 6444
(m, 1H), 5.40 (s, 2H), 4.71 (s, LH),
4.53-437 (m, 2H), 3.91 (s, 3H),
3.07-2.97 (m, 2H), 2.89-2.79 (m,
2H), 2.65-2.53 (m, 2H), 2.20-2.09
(m, 2H).

"H NMR (400 MHz, 0| EH2-d,) §
I 8.99 (s, 1H), 8.92 (s, 1H), 8.43 (s,
x 1H), 7.53 (s, 1H), 7.43 - 7.35 (m,
2H), 7.33 - 7.27 (m, 1H), 7.21 (d, J
=74 Hz, 1H), 7.10 (s, 1H), 6.98 —

HoC,
o]
L
O N coon| 689 (m, 1H), 6.85 (s, 1H), 6.09— 6344
4 H 5.96 (m, 1H), 5.38 (s, 2H), 4.34 (q,
ol O oy J=13.2 Hz, 2H), 4.04 — 3.96 (m,

cl 3H), 3.81 (s, 3H), 3.05 — 2.86 (m,
1H), 2.85 — 2.69 (m, 1H), 2.64 —
2.45 (m, 1H), 2.18 — 2.08 (m, 1H).

[0431]
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[0432]

'H NMR (400 MHz, B EH2-ds)
8.99 (d,J=2.2 Hz, 1H), 8.92 (d, J
= 1.9 Hz, 1H), 8.43 (s, 1H), 7.53 (s,
1H), 7.37 (d,J=7.1 Hz, 1H), 7.33
d,J=74Hz, 1H), 729, J=7.4
Hz, 2H), 7.23 — 7.14 (m, 1H), 7.09
(d,7=5.8 Hz, 1H), 7.05 (d,J = 8.4
Hz, 1H), 6.05 —5.97 (m, 1H), 5.38
(s, 2H), 4.35 (q,J = 13.1 Hz, 2H),
4.05 —3.94 (m, 3H), 3.10 — 2.90
(m, 1H), 2.90 - 2.77 (m, 1H), 2.70
—2.50 (m, 1H), 2.36 (s, 3H), 2.22 —
2.05 (m, 1H).

SS90l 10-2401963

602.5

'"H NMR (400 MHz, B EF2-dy) §
8.98 (s, 1H), 8.94 (s, 1H), 8.40 (d, J
=12.4 Hz, 1H), 7.50 (d, J = 3.6 Hz,
1H), 7.35 — 7.22 (m, 3H), 7.08 (d, J

=102 Hz, 1H), 6.78 - 6.71 (m,
2H), 6.02 (s, 1H), 5.39 (s, 2H), 4.41

(d,J=20.7 Hz, 2H), 4.38 — 4.24

(m, 6H), 4.04 — 3.82 (m, 2H), 3.71
~3.55 (m, 1H), 3.07 - 2.96 (m,
1H), 2.93 — 2.65 (m, 1H), 2.60 —

2.48 (m, 1H), 2.18 — 2.06 (m, 1H).

614.5

'"H NMR (400 MHz, 0| EFH2-d) §
9.00 (d, /= 1.9 Hz, 1H), 8.93 (d, J
=1.9 Hz, 1H), 8.43 (br's, 1H), 7.54

(s, 1H), 7.42-7.27 (m, 3H), 7.21-

7.09 (m, 3H), 6.93-6.87 (m, 1H),

6.05 (dd, J= 6.8 Hz, 4.4 Hz, 1H),
5.46-5.34 (m, 2H), 4.56 (d, /= 13
Hz, 1H), 4.48 (brs, 1H), 4.43~4.37
(m, 2H), 3.50-3.44 (m, 1H), 3.08—

2.97 (m, 1H), 2.89-2.79 (m, 1H),
2.71-2.55 (m, 2H), 2.31-2.23 (m,

1H), 2.19-2.10 (m, 1H).

6444
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[0433]

'H NMR (400 MHz, 0| EH-2-dy) §
8.89 (d,J=13.8 Hz, 2H), 7.53 (s,
1H), 7.44 ~7.37 (m, 3H), 7.38 ~
7.30 (m, 2H), 7.31 - 7.23 (m, 1H),
7.23 —7.16 (m, 1H), 7.14 (s, 1H),
6.18 —5.96 (m, 1H), 5.37 —5.27
(m, 2H), 4.29 (dd, J = 24.0, 7.4 Hz,
2H), 4.00 (d, J= 1.2 Hz, 3H), 3.10
—2.96 (m, 1H), 2.92 —2.79 (m,
1H), 2.71 - 2.51 (m, 1H), 2.23 —
2.11 (m, 1H).

SS90l 10-2401963

5983

VAR

cl

'"H NMR (400 MHz, H|Et-2-d,) §
9.00 (d, J=2.2 Hz, 1H), 8.93 (d, J
=2.0 Hz, 1H), 8.44 (s, 1H), 7.53 (s,
2H), 7.48 — 7.14 (m, 5H), 7.10 (s,
2H), 6.15 - 5.93 (m, 1H), 5.39 (s,
2H), 4.32 (d, J = 12.9 Hz, 1H), 4.23
(d, J=13.0 Hz, 1H), 4.10—3.83
(m, 1H), 3.14 — 2,92 (m, 1H), 2.94
—2.75 (m, 1H), 2.64 —2.45 (m,
1H), 2.24 - 1.89 (m, 1H), 1.56 (d,J
=17.2 Hz, 3H).

5944

7R

OH

N~ >COooH
H

Cl

'H NMR (400 MHz, H|EFH2-d4) §
9.00 (d,J=2.1 Hz, 1H), 8.91 (d,J
=2.0 Hz, 1H), 8.45 (d,/ =24 Hz,
1H), 7.50 (s, 1H), 7.44 —7.29 (m,
5H), 7.26 (td, J=17.6, 1.2 Hz, 1H),
7.19 (dd, J =103, 8.3 Hz, 1H),
7.07 (s, 1H), 6.00 (t, J = 5.4 Hz,
1H), 5.39 (d, J = 4.3 Hz, 2H), 4.39
—429 (m, 1H), 424 (d,J=13.1
Hz, 1H), 4.01 — 3.94 (m, 1H), 3.83
(dd, J=11.8,7.0 Hz, 1H), 3.54 (s,
1H), 3.02 (ddd, /= 14.5, 8.4, 5.6
Hz, 1H), 2.88 — 2.75 (m, 1H), 2.56
(dt,J=14.0, 7.6 Hz, 1H), 2.12
(ddd,J =132, 8.6, 4.4 Hz, 1H).

588.4
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[0434]

'HNMR (400 MHz, T EH2-dy)
8.95 (dd, J=22.8, 2.0 Hz, 2H),
8.42 (t,J=2.0 Hz, 1H), 7.52 (s,
1H), 7.44 — 7.24 (m, 3H), 7.24 —

7.03 (m, 3H), 6.89 (ddd, J = 8.0,

6.3, 1.9 Hz, 1H), 6.02 (dd, J= 6.6,

43 Hz, 1H), 537 (d,J=2.4 Hz,

2H), 4.44 — 4.15 (m, 2H), 4.12 —
3.98 (m, 1H), 3.91 (s, 3H), 3.64
(dd,J=7.1,1.1 Hz, 1H), 3.08 —

2.92 (m, 1H), 2.90 - 2.71 (m, 1H),
2.67—2.45 (m, 1H), 2.14 (tt, J =

8.3,4.6 Hz, 1H),1.32 (d, /= 6.4

Hz, 3H).

632.4

N
<
o ' o
N CooH
g

Cl

'HNMR (400 MHz, B|EFH2-d,) §
8.99 (d,/=2.1 Hz, 1H), 8.92 (d, J
=2.0Hz, 1H), 8.43 (t, /J=2.0 Hz,
1H), 7.53 (s, 1H), 7.41 —7.25 (m,

3H), 7.22 — 7.06 (m, 3H), 6.89

(ddd,J=17.9,6.3, 1.9 Hz, 1H), 6.03
(dd,J=6.5, 4.4 Hz, 1H), 5.43 —

5.31 (m, 2H), 4.42 — 4.27 (m, 2H),
4.01 (d,J=1.1 Hz, 3H), 3.91 (s,
3H), 3.08 —2.96 (m, 1H), 2.89 —
2.79 (m, 1H), 2.58 (dg, J = 13.5,
6.4 Hz, 1H), 2.15 (ddd, J = 13.3,

8.9,4.3 Hz, 1H).

6184

"H NMR (400 MHz, M EH2-d,) §
9.00 (d,J=2.1 Hz, 1H), 8.93 (s,
1H), 8.43 (s, 1H), 7.52 (d,J=0.5
Hz, 1H), 7.45 — 7.29 (m, 4H), 7.27
(d,J=82Hz, 1H),7.20 (t,J=9.4
Hz, 2H), 7.10 (s, 1H), 6.03 (d,J =
5.6 Hz, 1H), 5.39 (s, 2H), 4.46 —
4.16 (m, 3H), 4.08 (d, J=6.6 Hz,
1H), 3.13 - 2.95 (m, 1H), 2.89 —
2.65 (m, 1H), 2.65 — 2.44 (m, 4H),
232-2.02 (m, 1H).

630.5
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[0435]

"H NMR (400 MHz, H|EH2-d4) §
9.01 (s, 1H), 8.92 (d, /= 2.0 Hz,
1H), 8.47 (s, 1H), 7.50 (s, 1H), 7.42
—7.35 (m, 3H), 7.33 — 7.29 (m,
2H), 7.27 (dd, J=17.5, 1.2 Hz, 1H),
7.21(dd,J=18.2, 8.7 Hz, 1H),
7.12 (d, J=1.8 Hz, 1H), 6.09 —
6.02 (m, 1H), 5.41 (d, J=4.8 Hz,
2H), 4.43 — 4.25 (m, 4H), 3.07 —
2.96 (m, 2H), 2.84 (dd, J=17.5,
8.3 Hz, 2H), 2.68 — 2.49 (m, 1H),
227 -2.09 (m, 1H).

SS90l 10-2401963

6154

73

. '"H NMR (400 MHz, I EH&-dy)
8.99 (d,J=2.1 Hz, 1H), 8.93 (d,J
=2.0 Hz, 1H), 8.43 (d, /=22 Hz,

1H), 7.52 (s, 1H), 7.42 - 7.34 (m,
4H),7.31 (s, 1H), 7.30 - 7.16 (m,

2H), 7.09 (d, J = 0.8 Hz, 1H), 6.08
—5.89 (m, 1H), 5.39 (d,J=3.9 Hz,

2H), 4.39 (d,J = 13.2 Hz, 1H), 4.32

—4.24 (m, 1H), 4.12 - 3.97 (m,
1H), 3.64 (d, /= 7.1 Hz, 1H), 3.11
~2.97 (m, 1H), 2.97 — 2.75 (m,
1H), 2.67 — 2.43 (m, 1H), 2.26 —
2.07 (m, 1H), 1.32 (d, /= 6.3 Hz,
3H).

602.5

'"H NMR (400 MHz, H|EHZ-d,) §
8.98 (d,/=2.1 Hz, 1H), 8.93 (d,J
=1.8 Hz, 1H), 8.41 (s, 1H), 7.53 (d,
J=0.7 Hz, 1H), 7.45 — 7.30 (m,
5H), 7.30 — 7.22 (m, 1H), 7.23 —
7.15 (m, 1H), 7.10 (s, 1H), 6.10—
5.98 (m, 1H), 5.37 (d, /= 3.4 Hz,
2H), 4.37 (d,J = 13.3 Hz, 1H), 4.32
—4.20 (m, 2H), 3.90 (d, J= 3.6 Hz,
1H), 3.10—2.98 (m, 1H), 2.91 —
2.75 (m, 1H), 2.66 — 2.50 (m, 1H),
2.14(d,J=5.1 Hz, 1H), 1.23 (dd, J
=6.5,0.7 Hz, 3H).

602.4
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[0436]

'H NMR (400 MHz, H|EF2-dy) §
8.98 (d,/=2.1 Hz, 1H), 8.93 (d,J
=2.1Hz, 1H), 8.41 (t,J=2.1 Hz,
1H), 7.53 (s, 1H), 7.45 - 7.31 (m,
5H), 7.30 — 7.23 (m, 1H), 7.23 —
7.16 (m, 1H), 7.11 (s, 1H), 6.07 —
6.00 (m, 1H), 5.38 (d, J=2.4 Hz,
2H), 437 (d,J=13.2 Hz, 1H), 4.34
—4.24 (m, 2H), 3.90 (d, /= 3.6 Hz,
1H), 3.07—2.97 (m, 1H), 2.92 —
2.73 (m, 1H), 2.73 — 2.50 (m, 1H),
228-2.06 (m, 1H), 1.23 (d, J =
6.7 Hz, 3H).

SS90l 10-2401963

602.5

'HNMR (400 MHz, 0| EH2-d4) §
8.99 (s, 1H), 8.90 (s, 1H), 8.45 (s,
1H), 7.50 (s, 1H), 7.42 ~ 7.38 (m,
3H),7.35 (d, /= 8.2 Hz, 1H), 7.32
—7.30 (m, 1H), 7.28 — 7.23 (m,
1H), 7.20 (t,J = 9.4 Hz, 1H), 7.06
(s, LH), 6.08 —5.95 (m, 1H), 5.38
(s, 2H), 4.43 — 4.09 (m, 2H), 3.97
(s, 1H), 3.83 (s, 1H), 3.57 - 3.53
(m, 1H), 3.05—2.99 (m, 1H), 2.97
—2.68 (m, 1H), 2.63 — 2.44 (m,
1H), 2.25 ~ 2.00 (m, 1H).

58384

'H NMR (400 MHz, | EH2-d4) §
9.02 — 8.93 (m, 1H), 8.91 (d, /=
2.0 Hz, 1H), 8.48 (t,/=2.0 Hz,
1H), 8.07 ~ 7.93 (m, 1H), 7.69 —

7.50 (m, 1H), 7.51— 7.12 (m, 6H),
7.04 (s, 1H), 6.10 — 5.93 (m, 1H),
5.33 (d,J=2.1 Hz, 2H), 4.20 —
3.91 (m, 2H), 3.85 (d, J=4.4 Hz,

2H),3.73 (d, J= 0.9 Hz, 3H), 3.40

(d,J = 1.5 Hz, 1H), 3.09— 2.92 (m,
1H), 2.90 ~2.74 (m, 1H), 2.62 —

2.46 (m, 1H), 2.27 — 2.03 (m, 1H).

602.3
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[0437]

'HNMR (400 MHz, HEH=S-d,) &
8.99 (s, 1H), 8.91 (s, 1H), 8.43 (s,
1H), 7.51 (s, 1H), 7.48 — 7.10 (m,
7H), 7.04 (s, 1H), 5.99 (s, 1H), 5.39
(s, 2H), 4.20 (s, 2H), 3.58 — 3.51
(m, 1H), 3.05—2.91 (m, 1H), 2.97
—2.74 (m, 1H), 2.63 —2.48 (m,
1H), 2.25 - 2.06 (m, 1H), 1.53 —
1.40 (m, 3H).

594.2

N"COopH
H

'H NMR (400 MHz, 0| E+-2-d,) §
8.99 (d,J=2.1 Hz, 1H), 8.89 (d,J
=2.0Hz, 1H), 8.44 (1, J=2.1 Hz,
1H), 7.41 (s, 1H), 7.41 - 7.07 (m,

7H), 6.97 (s, 1H), 5.94 (dd, J= 6.5,
43 Hz, 1H), 5.36 (d,J=2.3 Hz,
2H), 4.19 (s, 2H), 3.12 - 2.92 (m,
1H), 2.92 ~2.65 (m, 1H), 2.59 —
2.32 (m, 1H), 2.21 — 1.94 (m, 1H),
135—1.16 (m, 2H), 1.01 (d, J =

2.7 Hz, 2H).

606.2

"H NMR (400 MHz, 0| EF2-ds) §
9.00 (d,J = 2.1 Hz, 1H), 8.90 (d, J
=19 Hz, 1H), 8.44 (t, /= 2.0 Hz,
1H), 7.52 (s, 1H), 7.47 — 7.13 (m,
7H), 7.03 (s, 1H), 5.98 (dd, J= 6.5,
43 Hz, 1H), 5.38 (d,J=2.8 Hz,
2H), 4.07 (s, 2H), 3.01 (ddd, J =
163, 8.3, 5.5 Hz, 1H), 2.81 (ddd, J
=162, 82,55 Hz, 1H), 2.51
(dddd, J=11.6, 6.4,5.2,2.9 Hz,
3H), 2.39 — 2.24 (m, 2H), 2.24 —
2.02 (m, 2H), 1.99 — 1.85 (m, 1H).

5982
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NS N 'H NMR (400 MHz, 0| E+-2-d) §
- 8.97 (s, 1H), 8.92 (s, 1H), 8.41 (s,
e 1H), 7.57 (s, 1H), 7.48-7.35 (m,
o 8 5H), 7.32-7.19 (m, 3H), 6.10 (dd, J
I coo| =16 Hz,3.6 Hz, 1H), 5.49-5.29 6202
(m, 3H), 4.44-4.28 (m, 2H), 4.12—
4.04 (m, 1H), 3.65 (d, J = 6.8 Hz,
cl 1H), 3.44-3.32 (m, 1H), 3.16-3.02
(m, 2H), 1.32 (d, J = 6.4 Hz, 3H).

'H NMR (400 MHz, 0| Et8-dy) §

NN 8.97 (d,J = 2.0 Hz, 1H), 8.90 (s,
< on | 1H),8.39 (s, 1H), 7.93 (5, 1H), 7.45
HiC /[ —7.31 (m, 6H), 7.26 (t, /=74 Hz,
Ncom|  1H),7.24—7.17 (m, 1H), 6.03 (s, 5701
H 1H), 4.21 - 3.93 (m, 2H), 3.83 —

3.68 (m, 1H), 3.68 — 3.56 (m, 1H),

al 3.09 - 2.96 (m, 1H), 2.90 - 2.76

(m, 1H), 2.63 — 2.47 (m, 1H), 2.22
—2.12 (m, 1H), 1.29 (s, 3H).

'H NMR (400 MHz, 0| EH-2-dy) §
9.00 (s, 1H), 8.91 (s, 1H), 8.45 (s,
(P N 1H), 7.47 (s, 1H), 7.28 (dd, J =

| 15.5, 8.2 Hz, 2H), 7.15 (dd, J = 7.2,

N 1.4 Hz, 1H), 7.05 (s, 1H), 6.86 (d, J

o HsC-OH | =8.4 Hz, 1H), 6.80 — 6.66 (m, 1H),

I 6.05 —5.88 (m, 1H), 5.37 (s, 2H), 676.1

‘ 8 % 490-4.55(m,2H),4.37(d,J=

a O "o 4.9 Hz, 2H), 4.33 - 4.30 (m, 25H),
a 423 —4.12 (m, 1H), 4.02 - 3.91

(m, 1H), 3.04 — 2.66 (m, 2H), 2.59
—2.48 (m, 1H), 2.13 — 2.06 (m,

1H), 1.30 — 1.25 (m, 3H).

[0438]

"H NMR (400 MHz, | EH-8-d,) §
N 9.06 ~ 8.94 (m, 1H), 8.93 (d,J=
X 2.0 Hz, 1H), 8.44 (td, J=2.1, 0.7
Hz, 1H), 7.55 (d,J = 0.7 Hz, 1H),
7.46—7.11 (m, 7H), 7.05 (s, 1H),
6.00 (dd, J = 6.4, 4.4 Hz, 1H), 5.37 612.1
(d,J=3.2 Hz, 2H), 4.17 (s, 2H),
3.10—-2.90 (m, 1H), 2.82 (ddd, J =
162, 8.2, 5.6 Hz, 1H), 2.66 — 2.41
(m, 1H), 2.36 — 1.96 (m, 3H), 1.96
—1.55 (m, 6H).

[0439]
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[0440] #* 1B
- MS: (ES) | RPHPLC
sete PxA i
m/z M+H) | R; (min)
X CN
l =
573.1 248
He NWOH
P H on o
|
N Cl
X CN
l 4
578.1 249
CH, NWOH
O e
]
S Cl
[0441]
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[0442]

573.1

2.2

588

1.7
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[0443]

600.0.

5184

2.32

584
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N ‘ CN
N\
Cl OH
(o]
/[ 603.9. 1.82
N COOH
O ¢]
NF CN
« |
H 3

o
O ﬁ;ﬁ o |
H COOH

566.4 2.68

[0444]
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[0445]

O 600.3. 3.54%
O SO Do
Cl
X CN
| =
(e]
O 5703 3.42%
O i
& OH
NP CN
iy \
CH
OH
o]
636.5 2.13
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O 581.3. 228
N =
N
F " HN=
C
N CN
CH N ‘
7% cH
Hyc—N ’ 0 o
O D)ij” o=l
. N COOH
oy "
D
N/'l CN
H;C X
—CH
N 3 OH
o]
/[ 613.5 1.57

COOH
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P I 625 | 24
«©ﬁ coon

N CN
g
OH
(o]
g jon o Tl e
N~ >COOH
Me)
HLC cH3 cl
N CN
g
CH, o OH
D/@/\ /[ 620.4 225
N COOH
(‘O /' i
[

[0447]
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[0448]

H,C,
0 H,C.
3 \O
9
. N\l 484.4, 1.91
Cl
o//\o o
3 \O
N
494.4 2
Cl
NP CN
q
HSC’O o OH
F
V/©/\ N/(COOH 6185 205
Oy

- 102 -

5

10-2401963



[0449]

Cl

632.3.

2.95

614.2

3.65*

627.4

3.45%
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N
‘ =
o
O O /\(N 628.4. 3.55%
T NTN=N
H;C g H HN\(
cl o

M©AO Gas | 3w

S AIE

[0450]
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[0451]

o]
et o o T
F oy
(O,
CH,
) T
T:::l\ 496.3 4.3%
Cl
N/l CN
X
OMe
o
664.4 2.73
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hee o OH
O /[ 602.4. 22
N COOH
Rea
€l

OH
O N/ECOO i 2
5 H
Cl

[0452]
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[0453]

NP CN
« |
OMe
(@]
cl 630.4. 2.33
O L
O o
Cl
NF | CN
NS
OMe
(6]
éi"C” 602.4 2.65
Cl
H,C
\L OH
I
O . m COOH 536.5 2.19
Roa
Cl
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[0454]

X CN
l =
(0]
598.4. 3.79%
O N
F OH
I CH,
NF CN
%?
(e]
O 570.5 227
H,C \
F ""’o \10H
Cl
~ | CN
H;C X
(o]
O 586.5 2.16
O "
/ O gy OH
Cl
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N
] Z
o
) O N/\O/°§P 637.3.
H,yC / "’”o H NH,)
Cl
N
g
O . 614.5 2.36
MeO O
OH
cl
N CN
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? i 601.4 3.46*
O N/\)J\NHZ ’ .
H,C g -W,O :
cl
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[0456]

N CN
g
OMe
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O 614.5 2.01
. N
R
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o CHj,
614.5 2.35
O N
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A e
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[0468]

- 122 -



[0469]

NE CN
g
o M
i O\(% 644.2 3.97*
Cl
N/l CN
>
[e] CH,
O & 571.2 2.08
e :
Ty
Cl
N/l CN
N\
OH
(o]
N 587.2 228
O :
Oy T
Cl

- 123 -

S==5| 10-2401963



[0470]
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OH
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H CHj
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[0472]

[0473]

[0474]

35t2 P XAl MS: (ES) RP HPLC
s T m/z (M+H) | R (min)
F. ; F
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0. N COzH
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