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g5h Btine AFHT. webd, dF o], "G $AT (EE GG 2R 94 g 2 A 24 of
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[0147]
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

9A] EAQ Aol

EAe Fuloa w2 galsA AFER 2 g, B A" doe vk AEE xe 2 mEidAe o
olo] e YAt (F 999 ©i A T doe FEHEZAAP A g U Agd 4 9lew, &
gk shjHEo] A ojof gt

W R PE AFEHA ke 3, Yo dFE RE WY EZFHT. oE o], "1 WA 4719 dEz
HA"E e Zog 7AR SHERSE age 1Evk 1, 2, 3 BE V9] JHEdAE R 7 drt
AL omEity, a3 ZoA dFE oo e 1o e W e I9-HeY EFE e A
o= olglEr}t. wEkA, oAE Eol "1 U 49 FHZYA"E et Ao VA" AEIAEY e
a9 EHo g 2 A 4719 HEEdAE, 3 e 4709 29, 1 WA 3719 Suzda, 2 £ 3749
el = A, 1 e 29 sEEAxt, U] Su2dat, 2709 sHzaxt, 371 Hu2Axr 2 4709 3H]
2UAE qa3tE FHEAZTE 188 X¥sE Ao JrHT. T TE og2A, "1 WA 449 X372
o= AFe Ao V|AE ol HE= FHEoIHES 19 FHOREA 1 WA 49 XF7], 2 WA 4719 A
371, 3 WA 4ol X371, 4o X37], 1 WA 37he] XE], 2 WA 37K 23], 3vHe] Ag], 1 WA
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i 2|
2hel AgI], 2ol ABY] D 1l Mg 2 A8E oY m dHzold e x@et Ao owd.

ole] 7MW 7F e TR T B8k 1, 11, Ila, A, B & ¢, Bt B 219 33ES =3
71AsHE Qo] ghstael A 13] 2R dAsHE A9, 72 Aol oigk 1o Aol vy ohE A follA
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g AFAE AEAA, olF HFE RE HWolPAA Fet AUHOLE Tt FFBIE ¥ B39 3
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(e}
<HHE-21>
[ 0
1, DHP NN
) . Cl 2-MeTHF ci >< 3
e S Br 11‘;' zgmgcmcu | YT TOH at, H,50,, 15 min, rt. \(Y\OTHP
; oz = -
P2 ——— N” ~8r —_— N~ “CHO
NTTB ) NagH, . 2, IPMCILICI 5 IFA, DBU
-3°C,3h
3, DMF, 1h.
cl
=
OTHP ) OH
H 1, NaBH,, EtOH N SOCl, A9 9 (10),03%
rt.1.5h DCM NaOH aq
—— X [P T
0 2, HC, 40 °C. - 0 0°C30min z2q
3h NT TN 0°C, 2to3h

S

L HOOC HOOC
Pd OAc)z DCPF’ _AHOL
K0 H0 Toac
N\ / CO, 30 PSi

NMP, 120 °C, 24 h

(2-BRR-5-F229Fd-3-) e (1)

cl

C B 1 iPvgolLic | O~ -CHO| NaBH, S NoH
| T U B L
N“>Br 2, DMF = Me N” Br

N” “Br
1

THF (500 mL) & 2,3-tBzZRE-5-Z2 23y (60 g, 221 mmol)e] &N THF (1.3M, 185 mL) & oA 2H
nladlg F2e|E gF F2Eol=e 8HE ~40ToA oF 307l HA Hrredek. 8HE -40ToA 30%F
BoF wuksta, DMF (50 mL)E H71edeh. AAw $48 AdLow 7ledtar, 308 woF wwsdn. wheE
S 1 N HCl (400 mL)2 ZAS}a, MIBE (200 mL)E H7Iskich.  #7] & E2ska, 5% 44 NalCO; (200
nL) o2 23 AAEsEY. &S 50TAA JAF sholl AA AT, AAE 1A (Lus|l= F

(400 mL) ol &3lAATE. |
NaBH; (3.6 g)& 30%ol] ZA A3 Hrtskick. WHe EFES F71 30
nL) S Hrsidth. A" EFES JF Sl tiEF 150 ml 2
o, FErdg AL 1A3F FoF 4EE] wwtela, uAE

6

2 Foll A 60Col A AZ=AIA 1 (45.

FADE g

"H NMR (CDCls, 400 MHz): § 8.26
(d, J=2.5 Hz, 1H), 7.88 (d, /=2.5 Hz, 1H), 4.73 (d, /= 5.8 Hz, 2H), 2.33 (t, J=11.4 Hz, 1H);
13C NMR (CDCls, 100 MHz): & 147.12, 138.48, 138.39, 136.14, 132.06, 62.76.

5-E2Z2-3-(((HEZ3| =2-20- &-2-d)SAD v e F L3 = (2)

1, DHP

cl 2-MeTHF cl
[ O cat. H,80,, 15 min, . \E\/(\OTHP
A
N —————— NZ>cHo
1 2, iPrMgCI LiCl 2
-3°C, 3h

3, DMF, 1h.

2-MeTHF (15 mL) & 1 (5.0 g, 22.5 mmol)2] &Mo] 3 4-v)3|=2-20-3e+ (2.7 mL, 29.6 mmol) = R+ 2t
(125 mg)S A2oA HIsTE. A 108 B9k WSl o]ojA - 3T E WAAFAT. oz dwrlY

Zrgole gF FEdgol= &9 (1.3 M, 30 ml, 39 mmol)E -3 WA 3TolA HAHs] Hrtalgict. 4=
|AS HPLC7F 97% %3] H-&S Uehd w7lx] -3TolA A2 FoF wukslgit. DWF (5 mD)E 158 Z
A 5T wRkelA H7Fsglet. AAE &4 o] XA F7F 1AF FeF wksgltt. wWhE £3FES MIBE
(50 mL), 15% 4 AEEZ4F (25 nL) 2 & (15 nL)o] H7lel o&) A (7. F7] & kL, 5% 74
NaCl (50 mL)E 23] M Hst. 7] AL AF slo] 50CAA BHAA 28 24 (6.2 g, 68 wth, 16.6
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BN EFHE Uelgt A F 50 D o

k.

mmol, 74% FE)IEA F5IITE. = AAES AR T dAd FF AA fle] AFgs. =8 A
= o7

ﬁd
=
)
o
(m 4
o
=2
X

'H NMR (CDCls, 400 MHz): § 10.13 (s, 1H), 8.65 (s, 1H), 8.20 (s, 1H), 5.25 (d, /=
16.6 Hz, 1H), 5.01 (d, J = 16.6 Hz, 1H), 4.80 (m, 1H), 3.88 (m, 1H), 3.58 (m, 1H), 1.7 (m, 6H);
13C NMR (CDCls, 100 MHz): & 194.20, 147.06, 146.32, 138,98, 136.41, 134.87, 99.04, 64.42,
62.72, 30.53,25.30, 19.66.

(E)-1-(tert-%3€)-3-((5-F2&Z-3-(((HEZs| =2 -20-3 T-2-d) A He) v g d-2-d )W g ) -1H-3 & =2
[2,3-b]3 2] H-2(3H)-< (4)

| N o
N
o —
N“>CHo
IPA
2 DBU

oA EWE (40nl) T X 2 (6.2 g, 68 wth, 16.6 mmol) R 3 (3.46 g, 18.3 mmol) o] Yo - 2Tl A DBU
(0.12 g, 0.83 mmol)E Z7ketgich. -2TCoAlA 247k 59t wHkek 5 golS 10CE 7h&dtar, o] £X94 3
]7]. o} a]_o}oﬂ];]_ 3} Jﬂzﬂﬂ_ Q_oﬂoi_’_a x] A o]_oﬂr/]_ z‘;q_%o_l}
s 7heE S ek, AEdS HFHOo® 50CE 7Fstal, 4417t |

WAL &, & (35 mD)S F7Fe] A7 25E 300l ZA A7bsigict. dEels AR
3k, AoJAE o]AZEIE B al) E & 3 nl)o EFER AU, HHAES
B Sl 50CoAA wAl ARAIA 4 (6.2 g, 87 LARAN 533

& oA ek, wHE Aeos A
Bt o

'H NMR (CDCls, 400 MHz): § 8.72 (dd, J=7.5, 1.8 Hz), 8.66 (d, J=2.4 Hz, 1H),
8.18 (dd, J=5.1, 1.8 Hz, 1H), 7.94 (d, J = 2.4Hz, 1H), 7.78 (s, 1H, 1H), 6.89 (dd, /= 7.5, 5.1 Hz,
1H), 4.99 (d, /= 13.8 Hz, 1H), 4.80 (m, 1H), 4.70 (d, J= 13.8 Hz, 1H), 3.90 (m, 1H), 3.60 (m,
1H), 1.83 (s, 9H), 2.0-1.5 (m, 6H).

Es ol @A =AM o] Aol AAFE= NOE 2ol ofal] QlE At

BC NMR (CDCls, 100 MHz): § 168.75, 159.64, 148.99,

147.85, 146.65, 137.01, 135,29, 133.56, 132.41, 129.50, 129.37, 117.27, 116.32, 98.77 64.80,
62.49, 58.62, 30.39, 29.01, 25.26, 19.34.

I=(tert-59)-3-((5-F22-3-(3| =5 v g ) ¥ 2] d-2-< ) v & )-11-9] E 2 [2,3-b] 7 &) & -2(3H) -2 (5)

1, NaBH,, EtOH
rt.1.5h

2, HCl, 40 °C.
3h

o2 (25 mL) T 4 (3.0 g, 7.0 mmol)2] HENe) NaBH, (0.37 g)& 3 Wl H7lelsict. AAHE degds
Ao 1A]7F < wEsttl, WESES & (10 mL)ol ©]ojA] o]A=Z2%E (5ml) T 6 NHCl €9 HA
3 A7t A Y.  8AE 40T 7F38kar, 3A1ZF &QF wukekgly. HkE &

23} 424 NaCl (50 L) Z3slgdtr. #7152 288, & (50 mL) = AFsry. £o

~

NN FEHAIT, FFES A4 (30 a0 AL, Y AAS AeolH 0% Fob wykatyl
o AAEE clstel s £Ase] 5 (2.2 g, 86 ©F WARA FEFHA.
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"H NMR
(CDCls, 400 MHz): & 8.34 (s, 1H), 8.15 (d, J=4.9 Hz, 1H), 7.74 (s, 1H), 7.30 (d, J="7.1 Hz,
1H), 6.83 (t, J= 5.7 Hz, 1H), 4.73 (dd, J= 13.4, 4.9 Hz, 1H), 4.63 (dd, J= 13.4, 5.7 Hz, 1H),
4.01(t, J=6.1 Hz, 1H), 3.44 (dd, J = 15.4, 5.2 Hz, 1H), 3.17 (dd, J= 15.4, 7.2 Hz, 1H), 2.94 (t, J
=5.5 Hz, 1H), 179 (s, 9H); '*C NMR (CDCl,, 100 MHz): 6 178.72, 159.12, 153.82, 146.45,
145.83 135.72, 135.32, 130.63, 130.27, 124.04, 117.33, 61.40, 58.70, 44.12, 34,01, 28.81.

1-(tert-F2)-3-((5-F22-3-(Z2=2reY) I d-2-) W) -11-F E £ [2,3-b] F 2 D -2(3H)-2 (6)

gZ2=29E (30 mL) 5 5 (5.8 g, 16.8 mmol)9] &9 DMF (60 pl) ¥ Bled F2dol= (2.2 g)Z 5T

A A7V Y. EFES o] LxoA 308 FoF wwkElal, ool 5% 424 NaCl (30 mL)S H7bsldek. 71
=9 R2gsta, 5% 44 NaCl (30 mL)= A= shoct. HHE AAS L, FHFES FE (20 nL) Fol AR
o, £9S 308 EoF wuHksla, A Eo] HAsGY. FdEgAS 0CE WA 7|, oHste] 6 (5.8 g, 93

=
tlo

AN F5eA

H
NMR (CDCls, 400 MHz): § 8.36 (d, /= 2.3 Hz, 1H), 8.13 (dd, J= 5.1, 1.4 Hz, 1H), 7.65 (d, /=
2.3 Hz, 1H), 7.19 (om, 1H), 6.78 (dd, J = 7.3, 5.2 Hz, 1H), 4.58 (m, 2H), 4.06 (m, 1H), 3.66 (dd,
J=16.3,4.6 Hz, IH), 332 (dd, /=163, 7.5 Hz, 1H), 1.75 (s, 9H); ”CNMR(CDCI;, 100
MHz): § 178.06, 159.45, 154.58, 147.39, 145.73, 136.87, 132.47, 130.42, 130.11, 123.77,
117.03, 58.51, 43.37, 42.25, 33.69, 28.82.

(S)-1'-(tert-5-9)-3-F22-5,7-Hs| =229 2 [ A 24 e[b] ¥ 2 d-6,3' -9 =2 [2,3-b]¥ g ]-2' (1'H) -2
(7

AW A 61,03% O

NaOH aq | .
POt TSR
o 54

EF9 (50 mL) & 6 (2.39 g, 6.56 mmol)e] &S A E97] & CZ YZAAY. 33&E 10 (17

mg, 0.020 mmol)& FH3ta, AdE &de -3.3CE YA 7|HEA <F 15% T SAAAT. AR W7t

(-1C) %A NaOH (26.2 mL, 0.3 N)Z 4% 2 -0.6T wwo A FHsUT. WSES -1.3ColA 3A3F

B AAAY. WHEES & (10 m)E AASAT. F7

ZoAst] = ARE 7 (WF EFOEA 1,3,5-EFdE
=

] & & (10 nb)E A3, §FA7]2, [PAR
Aldlzle] thek NMRo <), 2.59 g, 94.4%ce, 83%

= AT IPA 2 BREE AA4Re, oAFela, 50TA 9B FolA AXAA 58 (1.95 g, 95. 7w,
9%ee, 87% F&)S LA=RA FE59 ).

"H NMR (CDCls, 400
MHz): § 8.42 (s, 1H), 8.19 (d, J = 5.2 Hz, 1H), 7.56 (s, 1H), 7.10 (d, /= 7.3 Hz, 1H), 6.83 (dd,
J=1.3,5.2 Hz, 1H), 3.60 (dd, /= 24.9, 16.8 Hz, 2 H), 3.09 (dd, J = 28.6, 16.8 Hz, 2H); "°C
NMR (CDCls, 100 Hz): § 179.43, 160.54, 157.82, 147.44, 146.54; 135.80, 132.17, 130.62,
129.33, 128.36, 117.69, 58.83, 51.94, 44.35, 41.57, 28.83,
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[0203]

[0204]

[0205]

[0206]
[0207]

[0208]
[0209]

[0210]

SE=501 10-2153850

ol

(1S,2R,4S,5R)-1-(2-B 2 2 -5-H| Z A il 2 )-2-((S)-(1-(2- B 2 2 -5-H| ZA il 2 ) -6-H EA] F =T -1-8-4-Y ) (

Hl ]
cEADYE)-5-H DI FEed-1-§ BE2ulo|= (10)

OMe

OMe

IPA (4.0 m1) 2 DMF (28.4 mL) = FAYH (11, 8.1 g, 23.7 mmol, ~14% TS =E2AYHS ) L 2-H 2 W -
S-HEAMIEHZulo]= (12, 16.59 g, 59.3 mmol)e] &el8]E& ol 93] €71sta, N2 F2dsta, o]ojA
70C2 7A1 &<t 7148y, vk E3ES 22TCTE WZhA7)a, o] Hbg §d& 227Co|Al 1029
ShAA AcOEt (320 mD)E FA3T. A" EdElE 22TAA 1 WA 22 59 441712
AcOEt (2 x 24 ml)dl] o]ojAa] &4t (2 x 24 ml)o.2 AFUt. LAE UF sholl AXAIA FEE v A-HY &
FE(2-FAYd 94 10 2 Ha-g3|=2dYd )2A S50, (F 19.7 g, 94% &), 109 AA A
=35 SFC (IC Z=, 20 x 250 mm, 60% MeOH/CO,, 50 mL/min, 100 bar, 35C, 220 nm, A< &%: 133 mg/mL
(MeOH %) 2 9121 3 WA 4.5 min)ell oJa] AAsct.

'HNMR (CDCl3, 500 MHz): 6 9.34 (d, J= 6.1 Hz, 1H), 8.46 (d, J
=6.1 Hz, 1H), 8.38 (d, J=9.7 Hz, 1H), 8.0 (dd, /= 9.7, 2.1 Hz, 1H), 7.86 (s, 1H), 7.79 (d, J =
8.9 Hz, 1H), 7.74 (d, J = 8.9 Hz, 1H), 7.60 (d, J=2.5 Hz, 1H), 7.42 (d, J= 2.3 Hz, 1H), 7.17 (dd,
J=28.8,2.8Hz, 1H), 7.03 (dd, /= 8.8, 2.7 Hz, 1H), 6.93 (s, 1H), 6.50 (d, J= 2.4 Hz, 1 H), 6.06
(m, 1H), 5.24 (m, 3H), 4.95 (d, J = 12.9 Hz, 1H), 4.37 (m, 1H), 4.23 (m, 4H),4.12 (m, 1H), 3.88
(s, 3H), 3.69 (s, 3H), 3.54 (m, 1H), 3.32 (s, 2H), 3.23 (m, 1H), 2.71 (m, 1H), 2.51 (5, 2H), 2.33
(m, 1H), 1.94 (br, 1H), 1.83 (br, 2H), 1.17 (br, 1H); '*C NMR (DMSO-ds, 100 Hz): § 159.45,
159.07, 158.67, 156.12, 146.01, 137.08, 134.68, 134.30, 133.21, 132.98, 128.18, 128.03, 127.45,
122.13, 121.89, 121.22, 118.08, 117.5, 117.07, 116,73, 116.20, 115.81, 112.67, 105.09, 66.81,
65.51, 62.43, 56.75, 56.06, 55.91, 55.52, 54.80, 36.84, 25.91, 23.10, 20.75.

(S)-1"-(tert-F&)-2'-F4-1',2" 5, 7-HEZS| =2 AT 2 [A| FZ2HEHb] 92 H-6,3' -H EZ[2,3-b]H2]H |-
3-7t=2E A4 (8)

0 o]
N Hooe A~ I K
| \ Pd(OAc),, DCPP | :
N/ == N K2C03, Hzo N/ — N
N\ CO, 30 PSi N
7

NMP, 120 °C, 24 h 8

NMP (32 mL) & 7 (5.0 g, 14.5 mmol), K,CO; (5.01 g, 36.2 mmol), Pd(OAc), (33 mg, 0.145 mmol), 1,3-H]~
(AN EF2ADNEL A =)ZE29 (DCPP, 127 mg, 0.290 mmol) % & (0.522 mL, 29.0 mmol)9 EFES 30 psiY

CO sfell 120°CellA 24413t e/F 7Adsigit. Ao WAl &, A4d¥ S92E = (100 nb)2 3433
th pHE 2 N HCIZ HHs] 342 2Asigie.  Selels A2olM 1A Sok S4A71a, oatstal, 2 (40

WA 50 mL)E AF3, $E ol 60CoA HAERAIA 8 (4.64 g, 95%)S IAZA F535}90).

'H
NMR (DMSO-ds, 500 MHz): & 8.90 (s, 1H), 8.19 (d, J= 5.2 Hz, 1H), 7.54 (d, J= 7.3 Hz, 1H,),
6.99 (dd, J="7.3, 5.2 Hz, 1H), 3.33 (m, 4H), 1.72 (s, 9H); 1*C NMR (DMSO-ds, 125 MHz): §
180.16, 167.44, 166.97, 158.07, 149.76, 146.61, 135.39, 133.09, 130.36, 128.81, 125.48, 118.44,
58.19, 51.12, 44.56, 41.24, 28.91.
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SE=501 10-2153850

[0211] ($)-2'-=2-1',2" 5, 7-HEHI| =220 2 [ A Z2HEHb] ¥ W-6,3' -9 E2[2,3-b]F D ]-3-7t2F44E (9)
HOOC ?\\ \
\ HOOC
I L XY T meHa | INH
N = 94°C Nig =
N\ /N A\ /N
8 9
[0212]
[0213] 8 (4 g, 97%wt)oll 37% HCl (40 WA 44 nlL)S FHSULE. &EHEE HATNA Hd 4822 &< 7HEsta, A
2oz YAAZT. LS Akl F F 2 vol (~ 4 nl Bo] d&)om BRHoT AAYY. AHES
& (20 mL) 2 3A3taL, o]ojA NaOH (3.5 N, 4.5 mL)E A}&3le] pHE 2.62% ZA3IY. 23 S 1
WA 2A17F Bk A 7)an, o7slal, B (2 x 8 mL)ol| oo E/oAE (1:1, 8 nL)oE A4, H&

AolZE AXAA FIAE 9 (3.1 g, 9%wt, 94%)E AAH o ZA FE3549T).

'H NMR (DMSO-
dg, 500 MHz): § 13.31(br, 1H), 11.14 (s, 1H), 8.91 (s, 1H), 8.11 (m, 2H), 7.49 (dd, J=7.3, 1.3
Hz, 1H), 6.93 (dd, J= 7.3, 5,3 Hz, 1H), 3.36 (m, 4H); 1*C NMR (DMSO-ds, 125 MHz): §
181.06, 167.36, 166.95, 156.80, 149.79, 147.32, 135.37, 133.19, 130.73, 128.88, 125.50, 118.46,

[0214] 51.78, 44.12, 40.70.
S 1-(tert=F&)-10-9] £ 2[2,3-b] 9 2] -2(31) -2 (3)
COOMe
DMSO x
I~
N N>< aCl, o N ><
[0216] % 3
[0217] DMSO (50 mL) & 3}§HE 3a (10.0 g, 40.3 mmol), NaCl (2.9g, 1.25 @) 2 & (2 nl)9 EFES 120TolA
304 &}t 7hAStTh. EREE 30CTE FZAATIAL, ofo]M MIBE (200 mL) % = (50 mL)= 7Fstalvh.
7] %% T’]:_LE]?_)‘}‘J—I, Z,:;\C-)] %E T E]’e MTBE (50 mL)= —%—% }.o:h—;]_ ?ﬂ]—% %7] %% 2 (50 nl) Sﬂ H]Z‘qé}-%‘\
ot &S AF sl AAsZ, AAE ZAS AF 2B Fo 30T ARAA 3 (7.0 g, 92%)S AAZA
FESH T

"H NMR (CDCls, 400
MHz): § 8.15 (dd, J= 5.2, 1.4 Hz, 1H), 7.40 (dd, J=7.2, 1.4 Hz, 1H), 6.88 (dd, J= 7.2, 5.2 Hz,

1H), 3.45 (s, 2H), 1.78 (s, 9H). '>C NMR (CDCls, 100 MHz): § 174.99, 160.06, 145,82, 130.80,

[0218] 119.51, 117.15, 58.53, 35.98, 28.80;
[0219] AN 2
[0220] <akS 2>

=
OH
COm e o B
FsC Bl

" 2)iPrMgClI.LICI F3C CHO
DMF

1)DBU IPA N o
2) NaBH4, EOH, ~p? N
1 . 3) HCl,
4 15
ol
SOCh £ ¢
%
CH,Cly = ;;00',"
N )L—
[0221] =
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]
[0231]

S=50dl 10-2153850

-(((HEHs| =2-20-v &-2-d) A v E)-5-(Eg EF 2 e )i =L d 3] = (14)

oH 1) DHP
/@(\ H,S0, /@f\oTHP
FsC B PrIaCI LiCIF.

I 2)iPrMgCI.LICIF5C CHO
DMF

13 14

2-MeTHF (12 mL) 3eHE 13 (5.0 g, 15.7 mmol)¢] &Mol| 3,4-t)3) =2 -20-9 & (2 mL, 20.4 mmol) & 23+
Z2F (0.06 mL)S A2eA Hrlstdrk. £9E& 108 &<F wRkg g, - 3CTE YAAIZAY. olazz2gu
U S2gols gfF F=2glol= g9 (21 mL, 1.3 M, 26.7 mmol)S -3 WA 3TN "3 H7kstdrr. A
¥l &NE HPLCPF 97% =39 WSS vehd w7A 3C°ﬂ*1 3AIZF & wytelgitk. DMF (4 m)E 15+
of A 5C mvkellA H7FstE. AP &5 o] LA FIFE AT ¢ wdtekgitk. whg EFES
MIBE (40 mL), 15% 73 A EEAF (20 nL) D & (12 mL) 9] A7kl o&) AAsAct. 7] =& 288, 5%
=4 NaCl (40 mL)Z 23] A H3ATE. L£ANE AF Fo 50CAH HZ2AA 14 4.65 g2 224 (97 %wt, 98%
TEIEA F5IIUT. 2 ARES A 5 DAl F7F BA glo] ARgEkitt.

=
K3
A)

1-(tert-%8)-3-(2-(3 =FA W E)-5-(Eg ZF 2 )Ml 2)-11-3 E 2 [2,3-b] ¥ 2] d-2(3H) -2 (15)

FiC OH
/@(\OTHP 3 ¢
—————
FsC CHO

1) DBU, IPA A &
2) NaBH4, EtOH, ~\# N

3) HCI, )L
14 s

ST v Zgka=e] 14 (4.50 g, 15.6 mmol), 3 (2.50 g 17.2 mmol, 1.1 =) 2 IPA (25 mD)E
SASAL. o] £ElE &dE w7k SAAAT. ol WE ol WzhA7]aL, o]ejA DBU (0.12 mL, 0.8
mol) S FAEIL, ojojA 308 F<¢k 5T mukolA 2 2417k Fot HoA SAARAT. W& %%L%% g
og] &r|star, N2 S| AetaL, oloA] NaBH, (0.80g, 21.8 mmol)Z ZF=H3}IFtt. WHSES 247 B 44
AR, 99 &4 F 6 NHClL (10mL) 2 = (16 mL)S H7}elx, THPS E#H 357 944 w7tx] Ed=S
70CE 1 WA 2417 &<t 7hgsigink. AAE vk EFES 5FA17]1aL, olojA tE2=2ve (60 nl) 2 =
(27 L) & SHAT. Wb EE9 pHE 4 NaOHE Ap&-3)e] ~10°i 2Asta, 7] 5 Wkl
olojr, FA FT& vFREWE (50 nL) & 23] FEIAAT. T F7] T& AF Sl wFA7L, At
A 74 (0 — 30% AcOEt/Eab)oll o]l FAlete] 524 A= 158 A (4.07 g, 78%) 24 F533Ht

"H NMR (CDCls, 500 MHz): § 8.21 (dd, J=5.2, 0.8 Hz, 1H), 7.59 (d, /= 8.1 Hz, 1H), 7.52 (dd,
J=28.0, 1.1 Hz, 1H), 7.19 (om, 2H), 6.90 (dd, J= 7.3, 5.3 Hz, 1H), 4.78 (ABq, J = 12.9 Hz,
2H), 3.71 (m, 1H), 3.45 (dd, J=14.2, 4.4Hz, 1H), 3.22 (dd, J = 14.2, 4.4 Hz, 1H), 2.77 (br, 1H),
1.67 (s, 9H); *C NMR (CDCl3, 125 MHz): § 176.6, 159.1, 146.3, 140.1, 137.4, 131.13, 131.10,
130.7 (q, J = 33.8 Hz), 127.3, 124.3, 123.5 (q, / = 272 Hz), 122.5, 117.1, 58.7, 45.7, 43.0, 33.0,

28.7.
1-(tert-%2)-3-2-(Z22YE)-5-(EgZFo2ve )l )-1H-9 2 2[2,3-b]d g 9 -2(31)- (16)
Cl
AT e
(o]
~ 74
0  cHel \
N/ 212 =y N)L
15 16
=]

Sz 2dE (20 nL) 3 15 (3.5g, 10.4 mmol)¢] &Aoo DMF (0.04 mL, 0.5 mmol)ZS %@5}9};}. o] gd&
% atoll WA AT, olojA, BHled F=Edol= (0.85 mL, 11.5 mmol)E 5C w|wrolA H7

ES 3N 9t o] 2EAA AR, whgo] @AW, 5% 44 NaCl (16.5 mL)& #H7lsksivh. 7]
S wdekar, 5% 4 NaCl (16.5 nL)= AHGieh.  &ulE S dASE7]el o3 A, = Bd4& He7t
A Zhg]l ArvtEags] (0 WA 10%9] AcOEt/3b)ell o3 AAlste]l 54 33tE 166 29 (3.05 g, 74%) =A
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[0232]
[0233]

[0234]

[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

S=50dl 10-2153850

"H NMR (CDCls, 500
MHz): § 8.20 (dd, J= 5.1, 1.7 Hz, 1H), 7.58 (d, J= 8.1 Hz, 1H), 7.51 (dd, J = 8.1, 1.1 Hz, 1H),
7.18 (s, 1H), 7.12 (dd, J = 6.3, 2.7 Hz, 1H), 6.88 (dd, J= 7.3, 5.1 Hz, 1H), 477 (ABq, J=12.9
Hz, 2H), 3,72 (m, 1H), 3.46 (dd, J = 14.2, 4.4, 1H), 3.18 (dd, J = 14.2, 8.7 Hz, 1H), 1.67 (s, 9H);
13C NMR (CDCls, 125 MHz): 8 177.6, 159.1, 146.5, 143.3, 136.6, 131.0, 129.7 (m, 2C), 124.0,
123.0, 123.9 (q, J=271 Hz), 117.4, 126.6, 62.4, 58.8, 46.1, 32.9, 28.6.

1'=(tert-H8&)-5-(EgZF 22W4)-1,3-03| =2 2T 2 [JH-2,3' - FZ[2,3-b]F & ]-2" (1'H)-& (17)
cl
o
FaC o PTC #4118 /():yLNJ<
N )Z' i N\
16
E24d (2 ml) = 16 (50 mg, 0.126 mmol)e] €NE -1TE WA 7|2, AFo o& er]sta, N2 ZeA st

Stk o] olol ALRMZE (-2 WA 0T) 44 NaOH (IN, 1 nl)E F18k3, olo]n Zv) 188 Faahsir}.
AR WEES -1 A 1CAA S AZE B Afe] @A WA AT, #7] & dedt A 29

=
ARvEIHY (0 — 10% AcOEt/Eab)ol o8] Aalste] %4 33t 178 2 (42 mg, 92%1Y, 85%ee, R &
S WA RA #5383,

'H NMR (CDCls, 400 MHz): § 8.17 (dd, J= 5.2, 1.8 Hz, 1H), 7.52 (m, 2 H), 7.37 (d, /= 8.2 Hz,
1H), 7.02 (dd, J="7.3, 1.8 Hz, 1H), 6.80 (dd, J = 7.3, 5.2 Hz, 1H), 3.64 (d, J= 15.9 Hz, 2H), 3.09
(d, J = 16.1 Hz, 2H), 1.83 (s, 9H); *C NMR (CDCls, 125 MHz): § 179.6, 157.6, 146.3, 145.3,

141.9, 129.8, 129.6 (q, J = 32 Hz), 127.6, 124.8, 124.5 (q, J = 271 Hz), 121.4, 117.6, 58.7, 53.8,
43.8,43.7,28.9.

(15,25,4S,5R)-1-(2-Al o} .=l &) -2-(R) -3 EFA (F = -4-¢)WE)-5-HdFA S8 d-1-§ BH=EZnto]l= (19)
2 (1S,2S,4S, 5R)—1—(2—’\1OPi‘%ﬂé)—Z—((R)—ﬁlE%'\](1—(4—(531—é‘—?ﬁiﬂ]%)ﬂé)ﬂ%%—l—%%—%‘)Uﬂ‘?‘a_)—5—
H I F=F2d-1-§ B2ulo]= (18)

FaC
- \©\/Br
FaC

B masssses o
IPA/DMF

Br

199] A=

50 ml9] IPA & A=Y (5.0 g, 16.98 mmol) E 2-Alo}=-¥ld HZwlo]= (4.0 g, 20.38 mmol)2] &£ &
Agl g8 @r)star, N2 ZejAstkar, ojoja AdAgo] 44" wiztx] 67C=E 7FLaitt (4 WA 543H). o]

il

5 WZAA71a, ~40 mLe] &viE 3ol o3& AASATE. o] gk §AS AcOEt (160 ml)ol 5 WA 10+ &
A wRkshEA Hrlsisich. AAE EEEE 1 WA 243F B9k 22 coﬂH A 713, ojFsbar, IPA/ 4t

(1:1; 50 m)o = a1, Qg dlo] AZXAIA 198 4] (7.43 g, 89% IY)EA 53543},
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[0241]
[0242]

[0243]

[0244]
[0245]

[0246]

[0247]

[0248]

SE=501 10-2153850

'H NMR(DMSO-ds, 500 MHz):  9.00 (d, J= 4.5 Hz, 1H), 8.39 (d, J= 8.4 Hz, 1H), 8.17 (d, J =
7.6 Hz, 1H), 8.12 (d, J = 7.6 Hz, 2H),7.97 (t, J="7.8 Hz, 1H), 7.85 (m, 3H), 7.76 (t, /= 8.2 Hz,
1H), 6.87 (d, J = 3.0 Hz, 1H), 6.58 (s, 1H), 5.72 (m, 1H), 5.33 (g, J = 13.1 Hz, 2H), 5.21 (d, J =
17.3 Hz, 1H), 4.96 (d, J = 10.6 Hz, 1H), 4.47 (br, 1H), 4.07 (t, /= 9.8 Hz, 1H), 3.94 (dt, J= 12.0,
3.6 Hz, 1H), 3.44 (t, J = 12.0 Hz, 1H), 3.30 (dt, J = 11.5, 4.1 Hz, 1H), 2.68 (br , 1H), 2.13 (m,
2H), 2.02 (s, 1H), 1.81 (m, 1H), 1.22 (m, 1H); °C NMR(DMSO-ds, 125 MHz): § 150.1, 147.6,
145.0, 138.0, 135.7, 134.3, 133.6, 131.1, 130.8, 129.8, 129.4, 127.1, 124.2, 123.6, 120.0, 117.8,
1164, 115.7, 67.7, 64.7, 60.4, 59.3, 51.2, 37.0,25.5, 24.3, 21.1.

189] Az

IPA (0.075 mL) % DMF (0.53 mL) 5 19 (0.15 g, 0.306 mmol) % 2-UE=ZwlZa H=Znrlo]l= (0.104 g, 0.61
mol) o] &&lg]& ol 3] &7]star, N2 Ze]d3taL, ojojA] kel &44 wj7t#] 70C=E 7FE3Tt (4

WA 54178, o]= WZA7)a, AcOEt (6 ml)ol 5 WA 1050 2z Hrstdch. AA"E 822 1 WA 24
7 ek 220N SAAZI, ABkela, ARt (2 x 5 mDE A, AF ahol DEAA 18& 1A (0.19 g,
94%1Y) BA 53T},

'H NMR(DMSO-ds, 500 MHz): § 9.82 (d, J = 6.3 Hz, 1H), 8.81 (d, J = 8.5 Hz, 1H), 8.55 (m,
1H), 8.30 (t, J= 7.4 Hz, 1H), 8.13 (m, 3H), 8.0 (t, J = 7.4 Hz,1H), 7.82 (m, 3H), 7.63 (d, /= 8.1
Hz, 2H), 7.45 (d, J = 3.5 Hz, 1H), 6.86 (s, 1H), 6.50 (m, 2H), 6.5 (m, 2H), 5.70 (m, 1H), 5.33 (s,
2H), 5.21 (d, J = 17.4 Hz, 1H), 4.99 (d, J = 10.5 Hz, 1H), 4.49 (m, 1H), 4.15 (m, 1H) 3.90 (m,
1H), 3.53 (m, 1H), 3.38 (m, 1H), 2.70 (br, 1H), 2.10 (m, 3H), 1.88 (m, 1H), 1.48 (m, 1H); °C
NMR(DMSO-ds, 125 MHz): § 158.4, 149.8, 138.3, 138.0, 137.2, 135.8, 135.6, 134.3, 133.7,
1312, 130.6, 130.5, 129.2 (g, J = 32.0 Hz), 128.3 (2C), 126.7, 126.2, 125.99, 125.96, 123.9 (q, J
= 2725 Hz), 122.8,121.6, 119.8, 117.8, 116.7, 115.7, 67.3, 65.4, 60.4, 59.7, 59.4, 51.3,37.0,
30.9, 25.5, 24.9, 22.0.

a3
E 1o AAE vpeh o], Hjx-dg Ful= AAE 223t g3 e R4y Fuef Hlaste] X
g ZAolm a&Holt. 2 AYS 98, va-FHuls ~12 A 15%9] olF X3 IFFE IRFAYd Ei=
sEzAndS FRa
<}#¥ 1>
o D PTC =41, Ak
W 0.5% 7 1% NS Ly
o  NaOH (03N),12eq N? =Ny
AW 254 :20 vol N
=N X -1.3C,
PTC =] : k=2 EE Ags &

QHl Be”
N ) OMe 3% 58% 80% ND
= \ 3
Br

QH

Br-%/f\z?? OMe 03% 9% 100% 98% AY
N\ -

Br

MeO

OMe

OMe
0.3% 94.4% 100% 100%
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S=501 10-2153850

[0249] 2 9 32 2923 9 9% B4 PTC Fvle] SAR A5 AAFTE. v~ AU =2
v & te vl a&4deltt (35 2 X 5). H2=-FYd Fulr} vja-A3d *UHEE‘r A 1 5
Fatth (5 2 9 3). 2-HER-5-EA-EE V)= o] uhgg fjs) 7 A skd Yol
[0250] < 2>
Ry R3
9 A5 x-
lof! I cl R’N‘l A Ca Br
N
Nig Y- MeQ oy O\Nk
lo} L \
VN NaOH: 03N, 12%% N N
N )( 54 20 vol S
ocC
FE R1 R2 R3 X Y %ee
1 W]~ H H Br Br 58%ee
2 EjBf OMe H Br Br 94.4%ee
MeQ
3 JE/W(BF H H Br Br 90%ee
MeO
4 EE(B’ H H | | 89.7%ee
MeO
5 EjBf H H Br [ 89.4%ee
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