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A= Aot UEY fieA 10.22 Addd o v, AEFeddtes 298kE SOl N-HEESACES
Agete 749 BERsE ver f2 1018 ATen, ot AAW veh o] Actseld W #aE Zu)
2 Apgeled BAel Y=L 10.22 988 F 3l
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[0211]

[0212]
[0213]

[0214]

[0215]
[0216]

[0217]

[0218]
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Zn(CN)2

o )
NBS sz(dba)s N
Ng 9 BF3 Ny NH  dopf =
NH  H0 | DMA  HO P
L | HO. & % =
F %=\ s0°C N 120°C 0
N ) N\
0 N
Br
7.4 101 102

OFXP%iOJ% ole A F24A 11.1729) A AEE WA 110 AAJETE. o)Ak 11.19] o 2HE3} o] o]o]A
S EvjE AlgsHE FAdME oldW 11.2E2 AFdTh. 71D sl AVIH =7 stelM e gdd
t 11.3& AlF3sta, LiAlLE AHEste Yoz 2e 9L g& 11.45 AT, god FZeo=s
AgEhE dasts Wd FRgelE 1155 Awdt. tert-FHoIWS AMgsE HEulol= 11.69 -
uf oju|3tE 11.78 ATt n-dAEE 2 vE FEIZXEYE (2x)E9 A4 AHE oA RIE
o ~HE 11.8% AFett. A7 27 dbol] AFUPA-F5% Zn) 11.12 (A37YUd 11,107 Wz HZnlo|=
11.119) 4732 S& Axg)e &4 st wAFZelol= 11.59¢ 43 2AuEAbolE 11.13S
Aggct. 7FE el HREEARS ALSEtE oS 2RlEY] RS P %F 74% 27 sk ewldse of
d¥ 11,145 AlFgct. topxste] o]olx ofe]eWstAFO R A ofo]ettol= 11,155 geh. o
oA HEte T FEgE-Fv] 7l2RdIE d2HE 11,169 AFsiy, ol FAstUERIY HFF 23
11.17& A& ATt

mN

R
—(F ol

¥ )

<2 11>

NBn, NBn, HCI*NBn,

MeDH MsOH, 80 °C; _Bol LiAIHg socl,
H2 PdIC, 25 °C K,co, Ki THF OH  CHiCN ol
COH co,m- DMAC, 90°C cOgMe
COH BR OH
14 13 14 } 15
+BuNHa,
BN BrgN
0.25% Pdp(dba)s, Q 2
Me 0cuBNAP we T s l PiMe, 55% aq. KOH, 0 °C
P P OH > ol 512 (5
N Br — N N Gicome o W Tol, o Zoj (6 mol%)
80°C tBu +-Bu = I\\'
1.6 T T Sy °
¥Bu
X 1143
Q] /aj
o
N Br P IPA Nea &
N “Uow + —_— N CF;y MsOH, PhMe, 90 °C
o 2 0 o 01014 MeOH,
CFy Ha, PAC
CF;
11.10 111 142
9 0
NaOH NH €O, Pd(dppl)clz ~CH,Cly NH  NaNOy, p-TSOH; KI NH
/ < H;00. YN ————— Y 2
}" MeOH, &5 N NaOAc MeoH, 80°c ! ) CHACN HN »
N\ N
1MA7 11.16 1145 11.14
o= 11 = ,] S (o) © ] T;]— ]_ = S
obAbS2E JEd b FHA 11.17 Qb4 3L Wk 120 Al Hd BR2ute]= 12,18 AHE
= L R o|l%
O}- O]'X]— T v =

N
iieA
gﬂ
-3
=
)
iy
i
2
i
>
oko
o
T
o
ﬂ>~1~
}o
>,
0
}ﬂ
1o
)
R
2
i)
=
fol
el
2
>
2

a g
Br A k 1) KoCO3, MeOH N
_0 Br * ™0 - HaCO. % A
= 2) 71& £3) N
o NN o N
124 1.8 122

% MsOH, 90 °C
2) NaOH
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[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

ZIHSd 10-2022-0164616

topatgaQls st Rt FA 13,429 4 ARE A 130 AAET. @718 23 Sl §290%
9. 5_8. A3l tlHEnfo|= 12,19 9sl W T 7| Bl AuR2Ao]E 13.28 AlFeth. olojA] 93
23} 27 39 9943 2 o AEHE JEREE 13.42 A 23},

<A 13>

0
ﬁk)ﬂ :
J
g 9.5 H,, PdIC
0 Br €8,C03, DMF Et;N
0

2.7 29
124
13.2
o _ 0
JNH aq. LiOH NH
A KLN THF/MeOH HO ﬁ\N
J/ J/
) At 0 W
13.3 13.4

A gy a7t g PHES AHEE]
A olApemOE F2hA 11.17S B ub
Al 1422 AFE S Adrk. ofMEA F HET
Az, ol AAE wiel go] Aol 9@ BeF EuE

AzE 4= Ak, st o)y dk
gol 33ES Azsd AMEE
o709l 11.179 AgE HER H
AFgEte] BXee UEY 1422

il 3o
K
o M

Zn(CN),
Zn
Pd,(dba)s

AcOH dppf
WNH H,0 VA
= N
50 C Q 120 °C

11.17

k22l 15 3-opm|w-F gt F7HA, oA 15.1 2 JtEEAA Z27HA] 15.29] AZYS EF, o] AL
ofil= 16.3% A4shedl AMEE g ole 2AE AR, ols EE AEE 22 ¥ EWY dgEs A

xshod AHEEE P ES

Rl NH, % Q oy | S NH
+ B NH BOP i EDC/HOBT R N A
R2 HO. A — )
N PrNEt, DMF R2 e} el
= o} N
x | X Z
X ]
(R%o.5 SX e
15.1 15.2 Rs 453

B A% ol W2 sk ool AAe AT e EFES 71 Z-HPLCAl ola] Ee
5 = #HlE P00 ARGl ofal 3
Mo EdzolAl FEd BH $98H S ol gstel (5 % (6 AN
ﬂr 1 =]

= = A
HEAT. opnle] dup fA|eAfe] Al Bl E

L N-En-EZRodEssl w2 ) =
ol Ayl fEAe] EA] stol AAsle o] AFHozE AoHAY. AdtHo=z | 3 dAE By Fo}
Ao, Aed 2 g8 9 5 FHoZ JHAHAY
/Kl}\‘lqﬂ 1
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[0230]

[0231]

[0232]

[0233]
[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

[0240]
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oA RH 9-(tert-F-EAFIER Holu| - )-3-(HE S TdLA] ) TR T o 0] E (2)

BocHka J\ BocHN\EU\ J\

OH 4 oMs ,

v EvE (100 nL) F N-tert-FE-L-AY o]AZEZ o2HZE 1 (12 g, 48.5 mmol)* E wWEr&EEYd
gol= (4.0 m1)9] & Eeeolyl (7.2 ml)S W dto] A3 H7tely. g EFES A2
AlZE &QF wdkek oS-, 1 N HCl (40 mL)& wRESPHEA H7bediY. /7] 5 &8ska, 1 N HCI (40 ml)
=
6}

A (40 mDE MRS, MgS0, AollA AZRAIZIaL, AF st FAIA 2 (14.5 g, 91.9 )= AAZA F=5
=

2l

X‘EH HU

"H NMR (CDCls, 500 MHz): § 5.45 (s, <, 1H), 5.13 (m, 1H), 4.62-4.47
(m, 3 H), 3.04 (s, 3 H), 1.48 (s, 9H), 1.31 (d, J= 6.4 Hz, 6 H); 13C NMR (CDCls, 100 MHz): §
168.0, 135.1, 80.6, 70.5, 69.1, 53.3, 37.4, 28.3, 21.7, 21.6; HRMS m/z A2tk C12Hz3NO78
348.1087 (M+Na); =73 3 348.1097

* 19 Al Zxw= £ [J. Med. Chem., 2010, 53, 6825-6837 6325]°] X% .

ojAX 2 2-(tert-F-FA|7FEH o )-3-0}o] Q xR ul o o] E (3)

J\

BocHN H J\

fL BocHN fko
b3

OMs

ook, kg 2xvF 17CERH 29
Fel AA dgow FAAY. ZHES , MTBEZ A2 3}oich.
ow Atk #7]
MF (300 ml)e] &

OlME (3.14 L) T 2 (392 g)o] &do], ofo] W UEF (542 g)& #H7}st
TZ Fssidder. wg &3t

oiE B AHES e, Ak, ZFES MBE 2 2 239 ¥
TS B2 A, 242 AFTE. e A= 2ds
of 5ColA A3 FHsT. AAHS oJxtslar, Zﬂil\]ﬁ 3 (400 g, 93%

A
ol
on
o o K

3=

oA 2d 4-(4-BHR2EIHE)-2-(tert-FFAFI2 R ol ) -5-& AL oo E (5) 2 o]aZad 4-v¥d-2-
(tert-FEAFIE2R Ho}r| 1 )-5-F 2 FAL L= O] E (6)

Br

[e]
o]
Br Cs,CO;
w + BOCHN\fLOJ\ ————— | BocHN
DMF 5
4 I3 15°C, 8 h o070
(o]
Pd/C
K,CO3, IPA  BocHN
HCOOK 6
o) oJ\
DMF (850 ml) = 4 (51.7 g, 243 mmol)e] &) 3 (88 g, 246 mmol)S 7}t AAHE &HE 5T 2
ZFA) 7138, Cs:C05 (240 g)& 3+ Wl H7belsitt. @gdE 15TCE 7h2skar, o] 2XdA] 2.5A17F 5 wuks}

nl
ATk F7H Cs00; (25 @) TS, =S F7HE 8AZF FQF Ei= HPLC £4o] 95% 239 d&a&&
Uebd wi7hx] awrsigick. olojA], wlx]E 2N HCl (850 mL) 2 MTBE (900 mL)9] &&= 5-20Cel|A HH3|
AR, 7] F& @k, 4 S MBE (400 mb) 2 FEskdch.  §e 7] & 5% NalC0; &9

(90% LC £%)& shfate

(400 mL) o2 23] AlH3dTh. 54 AAEE 5 AAE fhS AT ol A AT
IREs olaZ2dE (1 L) T &aAzH. &l K05 (25 g), TFAZE (34 @) & 10% Pd/C (20 g)
g A7tskelth. EFES 60CE 7heskar, 2AF BoF mukegitt. EFES deow W7 F o7sd)
k. o3Ee] HPLC B4l &0 6 (54.7 g, 95 wth, 62% F&)S RIS VAT, = AHES ZF
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[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]
[0250]

[0251]
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F& WA F7b A ol Agsar. SFE 6e RRQAIYEA 6-1 % 6-29] 249 EFBe|:, A7
b A aolA olg olAElolE B ARE 2o (1:10)02 Algsiel Teld] Azvieadue) s Ao

6-1: "H NMR (CDCl, 500 MHz): § 7.35 (m, 2H), 7.30 (m, 1H), 7.20 (m, 2H), 5.17 (br, 1H),
4.95 (m, 1H), 4.76 (br, 1H), 3.73 (m, 1H), 2.70 (br, 1H), 2.07 (s, 1H), 1.45 (s, 9H), 1.29 (d, J=
6.6 Hz, 3 H), 1.28 (d, J = 6.6 Hz, 3H); 6-2: "H NMR (CDCls, 500 MHz): 5 5.12 (m, 1H), 4.70
(m, 1H), 3.27 (m, 1H), 2.80 (m 1H), 2.34 (s, 3H), 1.50 (s, 9H), 1.26 (d, J= 6.6 Hz, 3H), 1.25 (d,
J= 6.6 Hz, 3H); HRMS m/z; #1442k 6-1: CooHpsNOs 386.1938 (M+Na); = 7k 386.1947.

olAXEY 2-((tert-F-HAZFE2R ) oln]|)ol T | E (7)

0 0
J\ MeSO,Cl, NEt, J\
HO o . B 0

NHBoc DMF, 0°C to RT NHBoc

DMF (100 mL) & 1 (10.05 g, 40.6 mmol)2] &No] ®Wlwy 3ol MsCl (4.12 mL, 52.8 mmol)<S FH7}3}t}. 0101

A, W eRE 0-5CE FAEHHA Eoldeldl (14.16 ml, 102.0 muol)S F7te] Zu7]|E £ 3050l 2

A A7retlct. H7pE SPAEAS W, ¥ARE AASL, F B g EdES AZCA N, sl WH

SANAT. WS EES WS (1 L) 2 MBE (1 L2 g4, 55 stal, A & MIBE (500

7] & skar, I AEZAE (750 mL), & (1 L)oll o]ojA 10% 4240 NaCl (1 L)Z A
g, 93% F&)S ik, &= < 40Tl A DMSOR whtaL, g8 F4&

ot

A

olAX 2 4-Fld-2-(tert-F-HFA| T2 R D o}H| & )-5-L L~ FAL ol o] E (6)

o o)
%OJ\ o J BocHN
NHBoc PhCH,COMe 0C /ks
. DMSO e

3EE 6 7ERE DNSO FoA 0.5 B Cs,C0; D 1.05 W&o HldolAEY &A) slo] AoA 79% &=

LEST

*

tert-%-9 (5S,6R)-6-HE-2-%A-5-5d 7] H g -3-U 7} 2upH| o] E (8)

0 50wt% SEQ ID NO: 1 0
H. NHBoc
1g/L PLP N
BocHN 0.2M B0 = $39 pH 10.5 w/ iPINH2
/ke 50vol% DMSO 8
G
0”0 > Fi

18-24hrs

oHE= wuby], &% 27, pl B3y 2 97] H7b gelo] AE 5L RBFOl AMRANYEF 10738 (26.7
g) % DI (1.4 DE H7kegich. e aA7F $afe §, ojnxzgonl (82.8 g)& H7lshltt. &3]
plE 6 N HCI& AR&ste] plf 10.52 =48kt ¢h3is Ao WAAZY.  oloM, Je5it-5-229
°JE (2.8 g) % AL 1 (70 9)& H7hstar AeolA sl LAz

70.7wt% AE o Z=HZ 6 (140g, 0.385 mol)S Hal= o (197.9 @)= DMSO (1.4 L) Fol &ax AT}, &
AN Zglxado) 5-108] 2A Hr etar, ¥HEES 55T 7198k, pHE Fole pH mEo] 98 10.58
z7gskal 8 M 74 olaxmFolil S AREShE st pl 2HAR B 2SIt WS ES 2443 EoF
’dA1ZTE. HPLCOl o3k A ghg-o] >95A%20 21 o, W55 WA {PA:IPAc (3:4, 2.8 L)9] E3E]
H7b 2208 Bt el ofs) FEEIGITh. S wElsta, 4 S5 iPAIIPAcY] EFE (2:8, 2.8 L)E H

o , S LE ARG, 7] Sl HPLC 71w 1A

| 5 2 6 YA >60:1 drE Zr=th. (2 XA JAlo]d A A2 vE ~1:10]%
EFA71AL, CHCL, Foll &3z, F7] 98 = ojofA x3sl 54 NaClZ AlFsta, &
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[0252]

[0253]

[0254]
[0255]

[0256]
[0257]

[0258]

SIS 10-2022-0164616

A

SA7]aL, MIBE/n-32t (2:3) o258 ZAAsAZint. Z2A& A2 ofsfstar, MIBE/n-3iqt (2:3) o= A1
Far, A2=AA 2 8 (99.6 g, 80.0 ©)o] Al 2 EdA E9E (<1 11.2)& AAHoEAN AEsint.

i

[¢]

A2 EfA (<10 1.2) T8 MR JE22 1112 Bug (A = A5 disl)

Mp 87-90.9C;

"H NMR (CDCls, 400 MHz):8 7.40-7.20 (m, 8H, cis 2 trans), 7.16-7.12 (m,
2H, cis B trans); 6.56 (W< s, 1H, trans), 6.35 (W< s, 1H, cis), 5.57 (A2 d, J=4.6 Hz,
1H, cis), 5.34 (42 d, J=5.7 Hz, 1H, trans), 4.33-4.15 (m, 2H, cis R trans), 3.93 (m, 1H,
trans), 3.81 (m, 1H, cis), 3.41 (dt, J=11.8, 5.0 Hz, 1H, cis), 3.29 (dt, J=8.0, 4.4 Hz, 1H, trans),
2.74 (m, 1H, cis), 2.57 (m, 1H, trans), 2.23 (ddd, J=13.5, 8.0, 4.4 Hz, trans), 2.07 (q, J=11.8
Hz, 1H, cis), 1.46 (s, 9H, cis), 1.42 (s, OH, trans), 1.05 (d, J= 6.9 Hz, 3 H, trans), 0.89 (d, J=6.9
Hz, 3 H, cis); *C NMR (CDCls, 100 MHz): 5 171.5 (cis), 171.4¢ (trans), 156.04 (cis == trans),
155.93 (cis == trans), 140.8 (cis), 139.9 (trans), 128.8 (trans), 128.7 (cis), 128.6 (trans), 128.1
(cis), 127.25 (trans), 127.18 (cis), 79.98 (trans), 79.91 (cis), 52.4 (trans), 51.8 (¥, cis), 51.7
(cis), 49.0 (8=, trans), 42.1 (cis), 41.9 (trans), 32.4 (8 &, trans), 30.1 (cis), 28.57 (cis ==
trans), 28.53 (cis =& trans), 18.3 (cis), 18.1 (8=, trans); HRMS m/z A3 Ci17H24N203
327.1679 (M+Na); %3 #% 327.1696

tert-5-€ (55,6R)-6-HE-2-4-5-Hd-1-(2,2,2-EFEZF 2o &) I H g d-3-L 728l o] E (9) 2 tert-
F8  (5S,6R)-6-Hd-2-FA2-5-71d-1-(2,2,2-EEF 2 2) I H g d-3-¢4 (2,2, 2-EF EF 22 &) 7} 2n}
HolE (10)

o o 0 po
H)Né,NHBoc eonyHBoe o N s
R — +
8 9 .

Ph Ph Ph
= THF (3.8 L) & 8 (480 g, 1.58 mol)<] &Ho #et (512 mL, 3.1 M, 1.58 mol) & ZF tert-o}5A=
foS o 1580 AA ¥ 2EE 15 WX 20CE FAsEA A7Fsisith. oloA, A" &9S5 0 WA 2
Co 2x& YA ALY, 2,2 2-Ed)EF e oY EYZEFeadetsIolE (368 g, 1.58 mol)S 1589 ZA
A WS 5 0 YA 3TE f-A8tHA H71skde. £98 0Tl A 168 &<k awskdcl. DMPU (300 ml)
£ F7te] Zujr)|& &3 30l AA ¥ 2=F 0 WA 3CTE FASHHA Fd8drt. 4% &9 0Tl
A 2.5A17F Bk wEkeldtt.  F71e) 2,2 2-EE R0 Rod EZR o 2vE Ty olE (182 g, 0.79 mol)
£ 1020 2x H7Fstar, olojA wkg =& 0 WA 3CTE fFXstAA F7F] 3.1 M gF tert-olHAE &

*47} shitk. wiAIE 0CelA F7F 2.541%F Sk wkelglet.  E3HES 15T wwhel A 3
L) 9 2N HCl &9 (280 nL)o] &3&= AT, s Esiivt. 4 45 A

AE = CLE AFSAT. &dE F shell 25 WA 50TollA oF 1 L9
et/ g otAEH | ES AMESte] Fe Ayt A Felad] FHAEY. A
7FA] 50C HREe] Ee A XF Ftel wHA171aL, [PAc (2 L) Tl &3lA7]a, $5
2 EWdA o] JdA & thell dig 99 AA FE&2 -8 o] 19 H=E 85%%Tt.

P

9¢] #AM Ao R FFg Al F Edlx ofdAAE A7t A ol od obAHOE H S & Qo mA
AFgsle] I 2ulE g o) wela

N
o
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[0263]
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[0265]
[0266]
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9 (cis) : "H NMR (CDCls, 500 MHz): 5 7.30 (m, SH),
5.75 (s, §%, 1H), 4.35 (m, 1), 4.15 (m, 1H), 3.80 (m, 1H), 3.50 (m, 1H), 3.17 (m, 1H), 2.45
(m, 2H), 1.45 (s, 9H), 0.93 (d, J= 6.7 Hz, 3H); *C NMR (CDCls, 100 MHz): § 170.3, 155.9,
140.0, 128.6, 127.6, 127.1, 124.6 (q, J= 279 Hz), 79.7, 58.7, 52.2, 45.3 (q, J = 33.7 Hz), 41.9,
283,274, 13.4; HRMS: m/z A3k CioH,sF3N;05 387.1890 (M+H); SR % : 387.1899. 9
(trans): "H NMR (CDCls, 500 MHz): & 7.40 (m, 2H), 7.30 (m, 3H), 5.55 (br, 1H), 4.53 (br, 1H),
4.45 (m, 1H), 3.78 (m 2H), 3.45 (m, 1H), 3.0 (m, 1H), 2.12 (m, 1H), 146 (s, 9H), 1.12 (d, J=7.0
Hz, 3H); °C NMR (CDCls, 100 MHz): § 170.2, 155.9, 139.6, 128.7, 127.9, 127.4, 124.3 (q, /=
279 Hz), 80.0, 59.6, 49.1, 46.9 (g, J = 34.0 Hz), 42.1, 28.3, 25.3, 13.4; HRMS: m/z A13t7
CioHasFsN;03 387.1890 (MHH); =R & 387.1901.

(3S,5S,6R)-6-H & -2-2A4-5-Hd-1-(2,2,2-EZ| EF 2o &) I A 2| d-3-o}u]F 4-HEZWZO|E (11)

® COZ

Boc
NHBoc NH3
—_—

iPAC (8 ml) & A7) Adorniy 53 % 9 (10 ¢ #74, 25.9 mmol)2| ﬁ°“°ﬂ p-EF s 153k
(6.7g, 35.2 mmol)S #H7}star, EFES HES] s

LAS 15-20C 2 YZHA 7], 10% T KCoell o]olA B2 AFHEAT. F4 FS iPAc (5 ml)
7] & 3sta, 55-60CE 7tgatgct. 4-UEzMZAF (3.9 g, 23.2 mmol)<S 208 9+ A8 H
o2 HA3 %Z%A]iiﬂr. S-UEE-2-s|l=sdul=ds] = (50 mg)E H7bstar, i
Wkt EFES o3slal, MetNE AlFete] 118 AR o2 531500, U9
=, MeCN & E218E 119 7} Xéxﬂoﬂ o &l ? ek, w82 90% ©IATh. Mp 205 - 208C;

'] NMR (DMSO-ds, 400 MHz): 3 8.21 (dd, J= 9.0,
2.1 Hz, 2H), 8.08 (dd, J= 9.0, 2.1 Hz, 2H), 7.37 (t, J= 7.4 Hz, 2H), 7.28 (t, J= 7.4 Hz, 1H), 7.24
(d, J="7.4Hz, 2H), 4.65 (ddd, J=15.1, 9.7, 7.7 Hz, 1H), 3.72-3.98 (m, 3H), 3.57 (m, 1H), 2.46
(q, J = 12.6 Hz, 1H), 2.25 (m, 1H), 0.90 (d, J = 6.4 Hz, 3H); °F NMR (DMSO-ds, 376 MHz): 5 -
69 (s); °C NMR (DMSO-dg, 100 MHz): 5 168.7, 167.3, 148.3, 143 8, 140.1, 130.1, 128.6,
127.4, 127.0, 124.9 (q, J = 280.9 Hz), 122.8, 58.7, 49.8, 44.5 (q, J = 32.7 Hz), 40.6, 25.3, 13.2.

(5S,6R)-3-0l| =—6-H| &l -5-F| d-1-(2,2 ,2-EZ ZF o 2o e ) I g d-2-& (12)

o} o} 8 e
- NHBoc FCN % NHBoC o~ % N._CF;
s e B
"
8 — 9 1 =
0
1.3NHCl, 254 /2 -
Bu,NBr, 35 °C FaC” N <
2.5 N HCI, MTBE/ &
50°C, 5h
12

THF (200 mL) & 8 (20.0 g, 65.7 mmol) 2 Na,S:05 (0.52 g, 3.3 mmol)2] &% =& tert-BuOLi (6.8 g, 85

mmol)S 16ColA H7lakdtt. EFES 16TA 158 5ok wRlsla, ojojx Eg]

HetEZde]E (20.6 g, 89 mmol)E 3 Wl H7leksitt. AdE E3}ES 1843t

ojolx, ¥hg E3tEE =7 (70 mL)el olojA 0.5N HCI &) (50 mL)e] F 7kl ¢} zﬂ%}é}ai . 4@ %%
o

BHsta, EF (20 nL) o2 FEaEct. &3 £7] =& HPLCO 98 87%9 9, 6% 10 % 6%%] 8% i3}
S, 54 AME 99 &2 87eAUTE. ol 7] T& 3N HCl £ (80 ml) ¥ HEZHFEIEF HEn]o]
= (0.8 @) A HPLC #4o] w|Hk-g- 8 F2] Boc 7|9 A€d AA7 &dd AL veld w7tx] of A1 &
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Qb abagict. 4 S5 AASIA. oloM, 9 B 10& dFste 7] o5 & skl 60CAN EFAA
AsArt.  FHFES MBE (60 nL) Foll &8A171a, 5N HCl &9 (65 mL)& H7Fslivt.

HA 99 gH eV fAd w7k 2434 &S 50T b Eot AFsAl wkegl
m) < EFEel H7bR ¥, fr7] S5 45Tl el 4 S = (60 nl) 3 A

FHom sAeEta, 45TA A (30 mb) ez AHa}gch. o] =
Stz pli7}h oF 10°] & wj7}#] 10 N NaOll &<} o.2 947]7d 3}a} it
m) 2 qFEse. dd f71 & 95 (60 nb)E AHFSTG. A
AL 4 o 199 2F9] F-E}iA

EHE 835 Frokivt.

= r 2
oldAA (N2 2 Edr)o EdERA 97% LC =2 2= 12 (15.6

(35,58,6R)-6-mE-2-54-5-3d-1-(2,2,2-EEF e 2o 9 ) I # g d-3-olv]F 4-vDrlzo]o]E (13)

o o]

NH.
F:C7 N 2

12
13

_1

MIBE (40 nL) % 4-vl&WIZ4 (6.8 g, 49.9 mmol) @ 3,5-T1F 222 el 4Sd|s]= (93 mg, 0.49 mmol)o] HEr
ol MIBE (F 150 mL) % 12 (13.9 g, 48.5 mmol)®] &5 50ColA 147kl AA Hrlskdck. A€ Ae
oS 50T A oF 3A7F Eob wukatgdth, TAS 1Ak AH -5CE WAAZ T o] os] 75Tt
AClZE WIBE (50 ml)= AHSlrh. 2AE AT o FolA AxA7A 13 (17.6 g, 869)& 99.5% LC 1%
2 99.6% des 2 AARomAM FHIIUG

F

'H NMR (DMSO-ds, 400 MHz): & 7.85
(d, J= 8.1 Hz, 2H), 7.40 (m, 2H), 7.25 (m, 5H), 6.0 (br, 3H), 4.65 (m, 1H), 3.65-3.80 (m, 2H),
3.45-3.65 (m, 2H), 2.35(s, 3H), 2.30 (m, 1H), 2.15 (m, 1H), 0.88 (d, J = 6.5 Hz, 3H); *C NMR
(DMSO-ds, 100 MHz): 8 172.4, 168.5, 142.1, 141.1, 130.9, 129.7, 129.2, 129.0, 128.0, 125.5 (q,
J=279Hz), 59.1, 51.6, 45.1 (q, J = 32Hz), 41.6, 28.0, 21.5, 13.9.

(S)-N-((35,58,6R)-6-] B -2-% 2:-5-31 d-1-(2, 2,2 Ea§$o g3 A2 H-3-2)-2' -5 2-1',2' 5, 7-H E

geleg g2 [ A ZF29e (b8 d-6,3'-9Z2[2,3-b]Fgd]-3-7}2 & ~o}n| & 353E (15)
C
0, Ph 3H,0

iPAc (4.6 L) & 11 (465 g, 96% wt, 0.99 mol)2] #E-Ne 5% 4 KPP0, (4.6 L)E H7ISIATE. E¢ES 5

et astgltt. w71 S8 wEstal, 5% 4 KPO, (4.6 L) 28] AAHshaL, RE Sell FHA7IAL, obA
EYUEY (1.8 1) z° &A1z

2 Zg=30] 14 (303 g, 91.4 wt%), oFAEYER (1.8 L) ¥ & (1.8 L)°l ©]oJA] 10 N NaOH (99 mL)
%7]_:]_03\:]_ /\g/HE] Q.ouo /\lgoﬂ/ﬂ 58 %o} a}o}_}_ }6]'7] ]/\1 Zﬂ}_?} 7];), o].\:!] Q_ouo _—QA_UL Oﬂ %Zﬂ
E715 olAEYEH (900 mL) 2 FFATt. HOBT F=3}E (164 g)oll o]ojA EDC s|l=zFZelol= (283

£ Rd%}aiv} EFES HAeoA 2,547 B¢ wwketgit. E¥Eo] {PAc (4.6 L)E Hubsta, 7] =
atar, 5% 474 NaHCO; (2.3 L)ol o]ojx] 15% 44 A EZAk (3.2 L) 2 ¥3} 44 NaCl (1.2 L)¢] £
E2 AFsan. AdE f7] S5 AFHLE 5% 49 NaHCo; (2.3 L)E AlFAY.  F7] €95 50T v
kol A FEA7)AL, WEE (2.3 L) Fo ®3AIHTE. o] A= AA ~2 g& FHElE B (6 L) @ HEe
(600 mL)S HH3] H7ietdct. AAE degds Ao A wuksidet. 2SS ddgeta, E/dEE 4
L, 10: D2 g5, dh & shol] A2oA AZRAIA 15 (576 g, 97 % &)E 353524 531 .

o oy b

o
HE it ‘M

L oofe
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'H NMR (500 MHz, CDCL): & 10.15 (brs, 1 H), 8.91 (brs, 1 H), 8.21 (d, /= 6.0 Hz, 1 H),
8.16 (dd, J=5.3, 1.5 Hz, 1 H), 8.01 (br s, 1 H), 7.39-7.33 (m, 2 H), 7.31-7.25 (m, 1 H), 7.22-7.20
(m, 2 H), 7.17 (dd, J="7.4, 1.6 Hz, 1 H), 6.88 (dd, J="7.4, 5.3 Hz, 1 H), 4.94 (dq, J=9.3,7.6
Hz, 1 H), 4.45-4.37 (m, 1 H), 3.94-3.87 (m, 1 H), 3.72 (d, J = 17.2 Hz, 1 H), 3.63-3.56 (m, 2 H),
3.38-3.26 (m, 1 H), 3.24 (d, J=17.3 Hz, 1 H), 3.13 (d, J= 16.5 Hz, 1 H), 2.78 (g, /= 12.5 Hz, 1
H), 2.62-2.56 (m, 1 H), 1.11 (d, J = 6.5 Hz, 3 H); *C NMR (126 Mz, CD;CN): 5 181.42,
170.63, 166.73, 166.63, 156.90, 148.55, 148.08, 141.74, 135.77, 132.08, 131.09, 130.08, 129.66,
129.56, 128.78, 128.07, 126.25 (q, J=280.1 Hz), 119.41, 60.14, 53.07, 52.00, 46.41 (q, J=33.3
Hz), 45.18, 42.80, 41.72, 27.79, 13.46; HRMS m/z: 21243t CasHasF3NsO3 550.2061 (M+H):
=37 550.2059.

159 W%t vAers A

29% NaOH, 1.33 eq., pH 6.1

3.5X MeCN 3H,0
1.2eq. EDC
Me 0.10 aq HOPO 15

MTBE (70 mL) & 13 (10 g, 98 wt%, 23.2 mmol)2] &ENo] 0.6 N HCl (42 nL)S #H7Ielder. 7] &8 &€
sta, F7k9] 0.6 N HCI (8 mb)2 FE3ISlth. &3 #8998 MBE (10 nL x3)2 MAHsAct. AdE 584
o SJMNEYVEY (35 ml) 2 14 (6.66 g, 99 wth) S H7IsFT. AAdE AL 29% NaOH {48 Al8-35}1o]

pH 622 F3AZHTE. HOPO (0.26 g)oll ©]o]A EDC 3=z Fzeto|= (5 34 o) A7lsgnt. EFES A
o] &AE wi7lA] (>99%) A-2olA 6-12A17F FF wHksHGITE.  dlEkg (30 mDES HUleaL, EFES 3
7tgsiit. AAAE 9 dEE (10 ml), & (30ml) 2 15 A= (0 4 98 Fhete ® E}—E« 3T A
o 2217kl Ax H7bskdek.  FACl, & (70 L) L3 EEo] HFEITE. oo, dFEAS 30kl 2
A 5CE WA 7|4, st AL et /=9 EFE (1:3, 40 nL)E AHsISTE. Aol E 40T
oA RF LB FolA AFRAA 15 358E (13.7 g, 95%)& AP 2ZA 533},

A 2

N-HEA|-N-H|&-2-(2,3,6-EZ ZFQ 2 d)olx Eoln|= (17)

. i 1) POCI,, DMF, IPAc i EM‘*
COH ~
\©\/\ 2) NHMe(OMe)HC! m
F KoCOsq, 2 F
16 17

iPAc (951 mL) % DMF (58.1 mL, 750 mmol)2] &o] Wy Stoll POCl; (55.9 mL, 600 mmol)E H7Fstaich. H
z= 6}01] A7} I3 203 AF 16 (95 g, 500 mmol)S W Sloll H7FsFick. &AS WY 3lol 308 B
¢F wutalich.  fAS 3086 A & (951 mL) = K05 (254 g, 1.835 mol) 2 NHMe(OMe)HCI (73.2 g, 750
mmol)2] &ol 8C mgholl A H7}eksitt. 8T mRhollA 30% & FAAIZ &, §7] & +9sta, & (500
mb) = 23] @ E3} 4 NaCl (100 mL) = 18] MFskaL, g sl 5FAA 172 29 (117.9 g, 97.7 wt%,
9% FE)EAN 5

o
—~

"H NMR (CDCl,, 400 MHz); 8 7.05 (m, 1H), 6.82 (m, 1H), 3.86 (s, 2H), 3.76 (s, 3H), 3.22 (s,
3H); ’F NMR (CDCls, 376.6 MHz); 8 -120.4 (dd, J = 15.1,2.7 Hz), -137.9 (dd, J=20.8, 2.7
Hz), -143.5 (dd, J=20.8, 15.1 Hz); *C NMR (CDCls, 100 MHz); § 169.4, 156.9 (ddd, J = 244,

6.2, 2.7 Hz), 149.3 (ddd, J =249, 14.4, 8.4 Hz), 147.1 (ddd, J= 244, 13.1, 3.5 Hz), 115.5 (ddd, J
=19.4,9.9, 1.5 Hz), 133.4 (dd, J=22.3, 16.4 Hz), 110.2 (ddd, /=24.8, 6.7, 4.1 Hz), 32.4
(%), 26.6 (m); HRMS m/z A%d# CioHioFsNO; 234.0736 (M+H); 57 7 234.0746
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1-(2,3,6-E8] EF o2 d) T2 F-2-2 (18)
F F
F (e} F (¢}
’T"/OMS
F 17 Me F 18

CeCls (438 g, 1779 mmol) H THF (12 L)9] E3ES 40ClA <F 227 &<t 7FEstar, o]ojA 5TE W74

th. THE (3 M, 3.4 L) & #WEvtdld S2EO)=E 5-9CoA FHsta, o]ojA 16T=E 7p2skar, 1A%t
F FASHAT. @EAE -10 WA -15TE AYAA AT, THF (2.4 L) < 17 (1.19 kg)9] &5 157 2
A derde] Sttt Wk $AS e §, g EFES 5-10TolA dAak (2N, 8.4 L) H MIBE (5
Lo a7ke gdor AT, A A4S Esa, 7] TS 54 5% KL0; (6 LYol o]ojA 10% <=4 NaCl

7
5
al

G LE AFSYT. §7] =8 Na,S0, FolA AxA 713, EF=AA % 18 (917g, >99wth)S 95% &= F=
sk, & 188 F& WAl F7F AA §lo] Agsilt. BAHom &4 188 AT A L s 5
53ttt

"H NMR (CDCl,, 400 MHz);  7.07 (m, 1H), 6.84 (m, 1H), 3.82 (s, 2H), 2.28 (s, 3H); " F NMR
(CDCL,, 376.6 MHz); & -120.3 (dd, J= 15.3, 2.5 Hz), -137.8 (dd, J=21.2, 2.5 Hz), -143.0 (dd,
J=202, 15.3 Hz); *C NMR (CDCl;, 100 MHz); 8 202.2, 156.5 (ddd, J =244, 6.3, 2.9 Hz),

148.9 (ddd, J =249, 14.4, 8.6 Hz), 147.0 (ddd, J =244, 13.1, 3.5 Hz), 115.7 (ddd, J=19.4, 10.5,
1.2 Hz), 112.8 (dd, J=22.7, 17.0 Hz), 110.3 (ddd, /=24.8, 6.7, 4.1 Hz), 37.2 (d, /=1.2 Hz),

29.3.
o|AZRT 2-((tert-FEAFFER ) ol )-5-24-4-(2,3,6-ETZF 0. 231 d) Ao o] E (19)
OMs F
F CO,iPr Fo
Fo NHBoc 2
F COLiPr
F s 19 NHBoc

MIBE (1.8 L) = 18 (195 g, 1.03 mol)¢] &Moo B EHIZlolA (67 g, 0.30 mol)ell o]ojA 2 (390 g, 1.2 mo
DE #ulalgich. olofA ¥k L2 40T wwo g §X8AA] tert-BuOLi (290 g, 3.6 mol)E oje] Ho=z
Yol dA71sigt. AAE EFES 35CoA 2447 ZoF wHksla, 2 N HCl (5.6 L) 2 #Ek (5 L)g &3
EZ 0CAdA Ak, §7] & 8k, 5% 744 NalCo; (5 LYoz 23] MFHsgivt. /AR 7] &

Z

A st #FARG. AFEs A (2 L) T &3A71aL, §4E& vA g sl sF5AZ. AdE
I

fo tlo

A& DMSO (2.5 L) Foll &eiA7]ar, &HE& $5 Aol F7F Al glo]l ARgsh3ith. HPLC 2412 &40
5%9] &% 22 183 I T8 ARoEAY HA AAHE 19 (290 g, 67% F&)E FHTS YA, FiE
QAo AA ] 1BEA L] BAHon £438 YR 192 og opEHelE 2 ek TS gdoza A}
g3t Azt A oA ArvtE I o8 dAzlth

HRMS: m/z A3k CooHpsFsNOs 418.1836 (M+H); 574 4k 418.1849.

tert— F& ((5S,6R)-6-ME-2-84-5-(2,3,6~-ETZF 229 d)H #H2|d-3-d) 72 x| o] E (20)

E o
50wt% SEQ ID NO: 1
Fo i i e NHBOC
1g/L PLP
0.2M 2.8191= @29 pH 10.5 W/ iPrNH,
F COyiPr 50vol% DMSO F F
55°C 20
49 NHBoc  18-24nrs .

oW = wyky], pH B-x17] 9 o1y "7} golo] 2t
el AFeAGER 105°8% (3.12 g) 2 DI (163 nL)E #H7Hsld

e zA7) 0.5 L AAYY A 2=3x2~(Sixfors) §HS

o] 2o}

)

T
e
i
it
2
X
oo
:IOl:l
i
o |
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T (9.63 9)& H7telYh. &5l pHE 6 N HCIS AF&3she] pH 10.562 =AY, S5d& Aoz Y
A AT, olojA], I FA-5-E2HolE (0.33 g) ¥ AE 1 (8.15 g9)& H7lsta, A&olA] Hdd3s] &3)4]
Zot.

Z AE o ~HE 19 (23.6 g, 69 wt%, 16.3 g , SAE HkE

77, 39 mmol)E DMSO (163 mL) ol &3lAl7]5L
5-10el AA H7bspih. oM, nheEg

7]l S 55CE 7Fgelgitt. pHE Fui& pH =E 98 10.5%
ZA3a 8 M 4 olaZEFoll S ALt Absst pH HARE WA Z24E3lth. wEES 27.54%F B¢t
S/ A FATE

HPLCo ]38k M &-&o] >95M%91 AL Folst & w-3ES WA iPA: iPAc (3:4, 350 mL)2] £35S Hrlgtoe=
M FESEIL, 208 Sk witsltl. A4S EEEtal, 4 58 iPA: iPAcY EFE (2:8, 350 mL)E HFE3}
Aok, AL B3, #§7 & €81, DIF (90 mb)E AFEAT. F7] SolAe HPLC 7% B4 F&
< 20 (9.86 g, 70.5 % 774 &) oL, 5 & C6 XA >60:1 dr& Zr=t).

tert-%-8 ((3S,5S,6R)-6-WE-2-22-5-(2,3,6~Eg8] ZF 29 d) v g d-3-Y) 7} 2n}H o] E (21)

o o)
HN NHBoc HN NHBoc
Me-THF
—_—
F. F tert-BuOK F. F
F F
20 21

iPAc @ iPAS] ZFE (1.83 wth, 9.9 kg; EIFEEAQ 181 g AR) F = A& E EdA TIE 209 &
S ZF sl sFA71AL, 2-Me-THF (3.6 L) Tl &aAATE. EHol 2204 tert-BuOK (66.6 g, 0.594
mol)E H7FsITE. #EAE ARoA 2A7F stk wRksiith. EFES E (3.5 Dol &, f§7] & &
slar, 15 wt%e] =4 NaCl (3.5 L)2 Al&E3kaL, NaS0, Aolld HdxA 71, 5F AZAAY. IFES iPAc
(275 mL) B P& (900 L) o2 60Tl AEA AT, ABAS 1TE A3 YAA AT, 2AE AHataL,
iPAc 2 #Fer (1:3)02 373, ARAA AFozmAY 21 (166 g, 93 wth; 85 %)< F53ch. Mp 176-179
T

'H NMR (CDCL, 500 MHz): § 7.06 (m, 1H), 6.84 (m, 1H), 5.83
(e, 1H), 5.58 (92 s, 1H), 4.22 (m, 1H), 3.88-3.79 (m, 2H), 2.77 (m, 1H), 2.25 (m, 1H),
1.46 (s, 9H), 1.08 (d, J= 6.4 Hz, 3H); °F NMR (CDCls, 376 MHz): § -117 (d, J= 14 Hz), -135
(d, J=20 Hz), -142 (dd, J =20, 14 Hz); *C NMR (CDCls, 100 MHz): § 171.1, 156.6 (ddd, J =
245, 6.4, 2.8 Hz), 155.8, 149.3 (ddd, J = 248, 14.4, 8.8 Hz), 147.4 (ddd, J =245, 14.2, 3.8 Hz),
118.0 (dd, J=19.3, 14.5 Hz), 115.9 (dd, J=19.2, 10.4 Hz), 111.0 (ddd, J= 264, 6.0, 4.3 Hz),
79.8, 51.4,49.5, 34.1,29.3, 28.3, 18.0; HRMS: m/z #1445t Cy7HyF3N,03 381.1396 (M+ Na);
2743 381.1410.

tert-5-8  ((5S,6R)-6-H€-2-22-1-(2,2,2-EFZF 02 €)-5-(2,3,6~EFZ=F o 2¥d) 0 # g d-3-9) 7}
Znldo]E (22)

NHBoc NHBoc
cisl/trans
THF DMPU 65:1
tert BuOLi F
O
S CF, F
O

THE (70 ml) & 21 (10 g, 87% &% gl tert-BuOLi (2.5 g, 31.2 mmol)< 5CelA & o
A7berieh. g9 0 UA 5CE %zmm, Eﬂ%—% 2elld EdjEsenvdzidelE (10.0 g, 43
mmol )& gk Wej 2 5T mwte g §A3EA DNPU (7 mL)E 1558 23 A3 H7s)
Atk EFES 0ColA 3A2 B wwket & F7ko] tert-BuOLi (0.9 g, 11.2 mmol) & #H7M8i8ich. &%

0.2 N HCl (70 mD=E ZAMA3s}ar, olojA ek (80 ml)S
ATk, 7 5 BYsta, 4 55 F (30 n) o FEI. &3 f7] =L 15% A A EE
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AF (50 mL) 2 5% 44 NalCOs (50 mL) o= AH3HATE.  &H& 21 stell 40TA sFA7]a, AdE oY
& iPAc (30 mL) Tl &3AIZE. &Hs A & Al F7F A glol ARgEtsitt. HPLC A4
4%°] 28 B 21 3% 8%9] N N'-dst stgEa 4 22 (9.8 g, 92%, 6.5 th 19] HIZ A= B E
228 s Yehgdnk. B o 48 22 (A2 oAAAE oY olAHolE 2 e
o2 ARgste] Ayt A oA ARutE T o3 we Al F T

i)

o

o r% flo
3

% O

% |
I
12 =

'H NMR (CDCls, 500 MHz): 3 7.15 (m, 1H), 6.85 (m, 1H), 5.45 (82, s, 1H), 4.90 (m,
H), 4.20 (m, 1H), 3.92 (m, 2H), 3.28 (m, 1H), 2.70 (m, 2H), 1.48 (s, 9H), 1.20 (d, J= 5.9 Hz,
3H); 3C NMR (CDCls, 100 MHz): & 170.2, 156.9 (ddd, J = 245, 6.3,2.7 Hz), 156.0, 149.6 (ddd,
J=1251, 14.8, 8.8 Hz), 147.6 (ddd, J =246, 13.9,3.6 Hz), 124.5 (q, J= 281 Hz), 117.6 (dd, J=
19.2, 3.7 Hz), 116.4 (dd, J=19.1, 10.4 Hz), 111.4 (ddd, J= 25.8, 6.4,4.1Hz), 56.6, 52.8, 45.3 (q,
J=34.2Hz), 35.2, 28.7, 28.3 (br t, J = 4 Hz), 14.6; HRMS: m/z 7143t C1oHpFeN,05 (M+H):
441.1607; =37k 441.1617.

(35,5S,6R)-6-WE-2-524-1-(2,2,2-E| EF Q28 )-5-(2,3,6-EF EF 229 d) I g 2| d-3-o}v] (8)-
2-o}M| Eolu| E-3-md X2l o] E (23)

o

@
F3C/\N NHBoc

e
X )
F F AcHN coze

F 23

O

(RN
o el

1

A

GAZRE $E53F 229 {PAc €9 (529 ¢ HA, 1.2 mol)S iPAcE AM&sle] 6 LE 3 A A7) AL,
b 15385 (343 g, 1.8 mol)E A7VslaL, §NS 55CE 71gstdet. 4x7F &, db

&), A KC0; (& 3L % 530 g)& 1525CE WA &, &9 FAsUG. 4 5
iPAc (2 )2 9F&3Ath. iPAc 9L 3laL, iPAcE 3715t & H-9
60CZ 713t oF 20 g9 N-olHE L-wlddeds Hrtsta, &8

12
Mo
5o
A

=2 o
2 wEkseith, U] N-opA " L-#lddeEbd (F 250 g, 1.2 mol)& HH3] FHAs, 2-3|=FA-5-UER
Hlzddsle (2 @& FHsdvk.  dEAS 20TolA 12AF &S wwkgk ohg, 0CE 3ARF F<F
WA, ARG ofbslar, iPAcE 33 AlFslal, AXAA 23 (583g, 89% F&)S AAORA FEFA

. Mp 188 - 190C;

"H NMR (DMSO-dg, 400 MHz): § 7.96 (d, J= 8.0 Hz, 1H), 7.48 (m, 1H), 7.15-7.25 (m,
6H), 4.65 (ddd, J=19.4, 15.3, 9.6 Hz, 1H), 4.33 (ddd, J = 8.7, 8.4, 4.9 Hz, 1H), 3.70-3.87 (m,
3H), 3.57 (dd, J= 11.5, 6.6 Hz, 1H), 3.04 (dd, J= 13.7, 4.9 Hz, 1H), 2.82 (dd, /=137, 8.9
Hz,1H), 2.59 (m, 1H), 2.24 (m, 1H), 2.95 (s, 3H), 1.10 (d, J = 6.4 Hz, 1H); °F NMR (DMSO-ds,
376 MHz): §-69 (5), -118 (d, J= 15 Hz), -137 (d, J =21 Hz), -142 (dd, J=21, 15 Hz); °C
NMR (DMSO-dg, 100 MHz): § 173.6, 171,.1, 168.7, 156.3 (ddd, J=243.5, 7.0, 3.1 Hz), 148.7
(ddd, J =249, 14.4, 9.1 Hz), 146.8 (ddd, J =245, 13.7, 3.1 Hz), 138.5, 129.2, 128.0, 126.1,
124.9 (q, J=280.9 Hz), 117.4.0 (dd, J=19.3, 13.8 Hz), 116.7 (dd, J=19.3, 10.6 Hz), 111.8
(ddd, J=26.0, 6.7, 3.6 Hz), 56.6, 54.3, 51,2, 44.3 (q, J= 32.5 Hz), 37.2, 34.8,26.9 (br t, J=4
Hz),22.5, 14.1.

(39,55, 6R)-6-T&-2-% 2-1-(2,2,2- E| B 0 2] &))-5-(2,3,6- 2] ZF 0 23 d) 9] d| ) g-3-obm] 5 2,2-¥]
H oA EH o E (25)

i L, O
NH, NH

F.C” N

-n
n
-
il

o|AX 2 olAlHOIE (15.0 ml) F ol AAde FY3 e wel AzH (5S,6R)-3-o}0] =-6-HE-1-



[0312]
[0313]

[0314]

[0315]

[0316]
[0317]

(2,2,2-E8]| 229 28)-5-(2,3,~Eg|ZF o 27 d) I # 2| d-2-
24 2 3,5-yFEE-2-

)

[ R=]

I

FiL, olax 2 ofMHolER A, XF
L025 (2.97 g, 91.4%) 58 ZAHLoZAN 53T},

o

"H NMR (500 MHz, DMSO-de): & 7.48 (qd, J = 9.4,
4.9 Hz, 1 H), 7.32 (d, J="7.7 Hz, 4 H), 7.25-7.26 (m, 4 H), 7.19-7.17 (m, 3 H), 6.79 (br, 3H),
4.95 (s, 1 H), 4.67 (dq, J=15.3, 9.7 Hz, 1 H), 3.81-3.79 (m, 3 H), 3.62 (dd, J= 11.6, 6.5 Hz,
H), 2.66-2.62 (m, 1 H), 2.25 (dd, J=12.9, 6.4 Hz, 1 H), 1.11 (d, /= 6.5 Hz, 3 H); °C NMR
(100 MHz, DMSO-dg): 5 174.4, 171.8, 156.9 (ddd, J= 244, 7.0, 2.5 Hz), 149.1 (ddd, J = 249,
14.4, 8.5 Hz), 147.2 (ddd, J = 246, 13.9, 3.2 Hz), 141.4, 129.0, 128.5, 126.7, 125.5 (q, J =281
Hz), 118.0 (dd, J=19.8, 13.8 Hz), 117.1 (dd, /= 19.2, 10.6 Hz), 112.3 (ddd, J=26.1, 6.7, 3.3
Hz), 58.5,57.1, 51.7, 44.8 (q, J = 32.7 Hz), 35.3, 27.5 (br t, J = 4.6 Hz), 14.5.
(35,5S,6R)-6-M & -2-8-1-(2,2,2-EB]| EF Q2 2 & )-5-(2,3,6~E&]| &F
-2-7t2 B2 Yo E (26)

o o ¥
Fac N N Foe N7 e
- \
F F F F H
24
F F 26
o]z 2d olAHolE (15.0 ml) % 24 (2.00 g, 5.88 mmol)E Fale =
e = (0.011 g, 0.059 mmol)e] EF&el THF (10.0 ml) & 1H-SIE

Yol golS 55-60°Co| A A4 o] 247k AA W3 HAULSIA).
55-60°Co A 37} 184)7F ot wulsl the, F9 exe
1E ﬂ“*o}"ﬂt} AE B Fo| 60TAM 847 &

2A A ZT

'H NMR (500 MHz, DMSO): 5 11.40
(s, 1 H), 7.56 (d, J= 8.0 Hz, 1 H), 7.45 (br, 3 H), 7.47 (ddd, J=14.8, 10.1, 8.3 Hz, 1 H), 7.41-
7.40 (m, 1 H), 7.16-7.14 (m, 2 H), 6.98-6.97 (m, 1 H), 6.87 (s, 1 H), 4.69 (dq, J=15.3,9.6 Hz, 1
H), 3.84-3.81 (m, 4 H), 2.76-2.71 (m, 1 H), 2.34 (dd, J=12.7, 6.3 Hz, 1 H), 1.13 (d, /= 6.5 Hz,
3 H), 3¢ NMR (100 MHz, DMSO-dg): 8 170.9, 164.8, 156.8 (ddd, J =244, 7.0, 2.5 Hz), 149.1
(ddd, J=1249, 14.4, 8.5 Hz), 147.2 (ddd, J =246, 13.9, 3.2 Hz), 137.0, 133.5, 127.8, 125.4 (q, J=
282 Hz), 123.3, 121.8, 119.7, 117.8 (dd, J= 19.8, 13.8 Hz), 117.2 (dd, J= 19.2, 10.6 Hz), 112.7,
112.3 (ddd, J=26.1, 6.7, 3.3 Hz), 105.1, 57.1, 51.3, 44.8 (q, /= 32.7 Hz), 35.2, 26.9, 14.5.
N-((3S,5S,6R)-6-H&-2-24-1-(2,2,2-Eg| ZF ¢ 2 € )-5-(2,3,6-Eg]| =
-1',2' 5, 7-HEHs| =2 A0 2|
(28)

_31_

Az e bl e H-6,3' -3 2 [2,3-b] )] ¥ ]-3-7} 2 B olu] =

ZIHS3dl 10-2022-016461

=3 d) v 2 d-3-olv &

173}

6

(24, 2.00 g, 5.88 mmol)& 3¥F3le= =
o2 w2YE s = (0.011 g, 0.059 mmol)e] &3+=o] THF (10.0 ml) =
AELE (1.26 g, 5.88 mmol)2] &ML 55-60TCoA] A 3holl 2413 Bk HAA3) A7Fsiict. b H7be]
Al, Rg § dErE 55-60TCollA F7F 18417 &<t wikeh b3, F9 52 YAHES &,

ol 60TCANA 8AZE Bt A HA Sl ARAI

o)z oA
6 (2.33 g, 79.0%)

FoaHd) g d-3-9)-2' -4

=]
=



10-2022-0164616

o +
FC” N NH3_ NHAC KsPO, FoC N NH;
" IPAC
F F 0O F F
F 2 F
; o]
N NH
HO | %, /N NH
X N H [ .,
0 1w & RN NS @\l -H0
————————————— (0] A
HOBT, EDC
MeCN/2 F F
r.:4h o
[0318] F
[0319] o] AXgd opAHIOlE (50 mL) T 23 (5.0 g, 9.1 mmol)2] #AEMHo| 5% =4 K,PO, (50 mL)E H7bstic. &
FHES 5% Bk Y. f7] F& EEsal, 4 KPO, (50 mL) 2 AT, &E WF kel AA
star, AAdE oY 27)E oMHMEYUER (20 nl) Foll §3AH Y. T O Zg2Fed 14 (2.57 g), o MAEY
EZ (40 mL), & (20 mL) 2 NaOH &< (10N, 0.9 mL)& H7Isltk. T@Eo) olAEUER F 279 &N
o]o} 4 HOBT 153l% (1.5 g) @ EDC s|=2F&2go|= (2.6 g) A3kl EFES A2dA 443 Fot
wkekar, HPLC 4e] fhdgh AgS Jehgigict. whg E}ES o)Ax 2 olAHo]E (60 mL)et A wik
star, 4 & AASAT. 7] T 5% 4 NalHC0; (40 mL)ell ©]olA] 15% F4 AJEZAF (40 nL) 2 ¥3
4 NaCl (10 mL) 9] EFE=2 A3Gt. A" 77 55 HFH2=2 5% 4 NalC0; (40 mL) o2 A Z &}
Ak, &uE AF Ftol] AASL, FFES HES (20 nL) Fo &AATY. HES g9S & (50 L) ¥
wWekE (5 mL)e] E3HEd 302l ZA & wuksiHA quqo] FHstaL, o]ojA] 308l ZAH & (50 mL)& FH7}
sttt FEras E‘M Ao s, EdES oislar, Xéé AT 9B Zo 50TCaA 5A7 5
o AxAA 28 (5.4 g, 95%)S 1531224 *53}%1:}
'H NMR (500 MHz
CD;0D): 6 8.88 (t, J= 1.2 Hz, 1 H), 8.15 (t, /= 1.2 Hz, 1 H), 8.09 (dd, J=5.3, 1.5 Hz, 1 H),
7.36 (dd, J=7.4, 1.5 Hz, 1 H), 7.28 (qd, /= 9.3, 4.7 Hz, 1 H), 7.01 (tdd, /=9.7, 3.6, 1.9 Hz, 1
H), 6.96 (dd, J=7.4, 5.3 Hz, 1 H), 4.80 (dq, J=15.2, 9.2 Hz, 1 H), 4.56 (dd, J=11.7, 6.8 Hz, 1
H), 4.03 (ddd, J=13.6, 4.2, 2.6 Hz, 1 H), 3.97-3.90 (m, 1 H), 3.68 (dq, /= 15.3, 8.8 Hz, 1 H)
3.59 (t, J=16.2 Hz, 2 H), 3.35 (d, J= 4.4 Hz, 1 H), 3.32 (d, /= 3.5 Hz, 1 H), 3.21 (qt, J=12.7
3.1 Hz, 1 H), 2.38-2.32 (m, 1 H), 1.34 (d, /= 6.5 Hz, 3 H); '*C NMR (126 MHz, CD;OD): §
182.79, 171.48, 168.03, 166.71, 159.37 (ddd, J=244.1, 6.5, 2.1 Hz), 157.43, 150.88 (ddd, J =
249.4, 14.4, 8.7 Hz), 148.96 (ddd, J=243.8, 13.7, 3.1 Hz), 148.67, 148.15, 136.84, 133.43,
131.63, 130.83, 130.48, 126.41 (q, J= 280.0 Hz), 119.85, 118.89 (dd, J=19.0, 13.5 Hz), 117.77
(dd, J=19.8, 10.8 Hz), 112.80 (ddd, J= 26.5, 6.5, 4.2 Hz), 58.86, 53.67, 52.87, 46.56 (¢, /=
[0320] 33.3 Hz), 45.18, 42.06, 36.95, 27.76 (t, J = 4.8 Hz), 14.11
[0321] AAe] 3
[0322] 33| =EA-3-(2,3,6~ET| EF 2 29d ) Fe-2-2 (30)
F F OH
@F F O
F
[0323] 29 30
[0324] -70°Col M9 THF (750 mL) % 1,2 4-E@ZFe=2wAl (29, 49.00 g, 371 mmol) % ToliAZzHolwl (4,23
ml, 29.7 mmol)¢] &Mool 2.5 M n-BuLi (156.0 ml, 390 mmol)E ¥F& &%Z -45 YA -40TCE A &FHA
AA3 HArlslgdd. HAES 308 FoF wRkEdnt. T & La}*:zoﬂ THF (150 mL) % 2,3-%-Ed2 (37.7
mL, 427 mmol)e] &ML Az i, -70C=2 YAA AT, Abdo] Ax3 2|5 EgZEozulal £98 70 1
45ColA A2 EF232 FAHY. HHEES 1A 52 -55 WX 45°coﬂH WRFEE TS AcOH (25.7 mL
oloj Al & (150 mL)S H7}sle] AAEPL. Aoz 7ed T 54 =5 B, 589
— 32 —

=] -
445 mmol) el



[0325]
[0326]

[0327]
[0328]

[0329]
[0330]

[0331]
[0332]

ZIHSd 10-2022-0164616

ol

S NIBE (200 nl x D= FE83, F9 471 $& 95 (100 ol xDZ AHSHAT. §7] & 25-35CoA]
%:'_l ]ﬁdr ﬂ—%%% ‘6]3]::_]_— (100 mL x1)o. 2 %‘21}2)]:5]‘1, %—%— Zj_}_}\]ﬁ 30 (87.94 g, 90.2 wt%, 98% ‘/‘F“%,
S >99% MPLC £f2)& LUd=AM 5830,

"H NMR (CDCl3, 400 MHz): § 7.16 (m, 1H), 6.86
(m, TH), 6.8 (s, 1H), 4.59 (s, 1H), 2.22 (s, 3H), 1.84 (dd, J = 4.0, 2.8 Hz, 3H); “F NMR
(CDCl3, 376.6 MHz): 8 -114.6 (dd, J=14.5, 1.4 Hz), -133.6 (d, J=19.9 Hz), -141.3 (dd, J=
19.9, 14.5 Hz); *C NMR (CDCl;, 100 MHz): § 207.4, 156.4 (ddd, J= 247, 6.2, 2.9 Hz), 149.4
(ddd, J=253, 15.0, 9.0 Hz), 147.5 (ddd, J= 245, 14.4, 3.3 Hz), 119.4 (dd, J=17.3, 11.7 Hz),
117.0 (ddd, J=19.3, 11.1, 1.4 Hz), 116.6 (ddd, J=26.6, 6.5, 4.1 Hz), 77.9, 25.0 (dd, J= 6.5, 4.9
Hz), 23.3.

3-(2,3,6-EgEF L2 d) FE-3-¢1-2-2 (31)

B =2 AE 30 (7.69 g, 35.2 mmol) 2 95% H,S0, (26.2 mL, 492.8 mmol)E Z}7} 2.3 @ 9.2 mL/min®E %

g7l EFEAT. whETIE 2 (210)d fAAA EF 2=F 22-26TE 24 }Oﬂﬁ‘r §E9S 0Cw

W7t X}?ﬂ WS- 7)ol A W (106 g) 2 #EH/IPAc (1:1, 92 nl)o] EFE= AAaar; vhs Heke] A% &
Mol YR £x= ~ 7Coltt. AA By U =& BEsla, §7] =S 10% NaH2P04/Na2HPO4 (1:1, 50 m
L& A#sdt. HE AN ple 5-60] ATt 4;—7} % (Solka flock) (3.85 g, 50 wt%)S 7] &0
H7rsioitk. AdE EYEE w54 1711 25 30CoNA Aetez guj-uA st EFES AHsta, F&
(50 mL x Do M3t st ARES 31T el %%—Alﬁ 318 938 99 (6.86 g, 90 wt%h, 87%
)24 F5EeH, ol F4A7] FolA —8— A7t

"HNMR (CDCl,, 400 MHz): 5 7.13 (m, 1H),
6.86 (m, 1H), 6.60 (s, 1H), 6.15 (s, 1H), 2.46 (s, 3H); °F NMR (CDCl,, 376.6 MHz): 5 -117.7
(dd, J=15.0, 1.4 Hz), -135.4 (dd, J=21.4, 1.4 Hz), -42.7 (dd, J= 214, 15.0 Hz); *C NMR
(CDCls, 100 MHz): § 196.3, 155.3 (ddd, J =245, 5.1, 2.9 Hz), 147.9 (ddd, J =250, 14.5, 7.8
Hz), 147.0 (ddd, J= 245, 13.4, 3.7 Hz), 137.5 (d, J=1.3 Hz), 131.7, 116.6 (ddd, J=19.9, 9.7,
1.2 Hz), 1162 (dd, J=22.6, 16.5 Hz), 110.6 (ddd, J="24.8, 6.5, 4.1 Hz), 25.8.

3-(2,3,6-Eg|&EF 2 d ) FE-3-<-2-2 (31)¢] ¢4 34
F F
by
F F
18 31

MeCN (20 mL) = 18 (3.5 g, 18.6 mmol), °FAIEAF (0.34 ml, 5.58 mmol), ZdA&d (0.37 ml, 3.72 mmol),
EELUS|I=E (6.0 g, 37% T&N)9 A& Foe AA ZFEsAtt. AL oF 60%%TF. WHEES 70CE
WAy ekt ERES FFA17]1a, MIBE 2 HCL (0.50N)2 F=30th.  §7] & 4 KL0; (0.5N) &
E2 aglE AFHEGT. §7] S5 sFAET. AAES AEetETHS 29 (G4 2 Et0Ac)dl o3 &
R

Al71ar, 31 (2.29 g, 61.5%)< 53
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[0333]

[0334]
[0335]

[0336]

[0337]
[0338]

[0339]

[0340]
[0341]

[0342]

ZIHSd 10-2022-0164616

olAx 2y 2-((YulduE ) ot 2)-5-F4-4-(2,3,6-EF EF 229 d) AL oo E (32)

=

Ph.__N._CO,PrPh.__N._CO,Pr
F hd T

Ph Ph

[¢]
I F. F

£ ©

3 32 F
guidald o]aXz2d FEAo]E (2.0 g, 7.0 mmol) Z 31 (1.4 g, 7.0 mmol)< THF (10 ml) ol &3hAl
At fds -10C=E 7‘/\]7%} tert-BuOLi (0.56 g, 7.0 mmol)E& o8] WOz o] o
AT, RS ES Aeo®m HHE] hestar, Wl wnkskglvk. A NHCLOl H7bel o) AT &, &
e g st SRl o AlASAT. AFRES @4 B EtOAc &S AMEshe A7 AEntE LT
Zelo] A8A1A 32 (3.0 g, 89 ©)E LYEA F5IAL, A3 5 dAll ARSI
o] xR 2-((tert-F-HAZFE R ) obn] 1n)-5-%4-4-(2,3,6-Eg] EF 220 d) Al o o] E (19)

Ph.__N.__CO,iPr
BocHN___CO,iPr

Ph " .
F F 0
F F
F F
32 o

S 32 (100 mg, 0.21 mmol)Z THF (2 ml) o] &3|A7]3, |AS -10CE YA HT., Ax (N, 1 m
)S H7iska TLCo o3 BRE &2 Edo] Algd wizbA] wEkelith. RESE9] pHE F KL0:S H71ske]

—_

2439t (pH.>10). Boc0 (68 mg, 0.31 mmol)E E3Eol| H7lsta, WAl wwuksiict. wke&ES TLCO ¢

I selstel ghasta, YHBE ololew AZY Az A2 A% FURA.

off

O|AZRL 2-((tert-FEANFIEZR ) o] )-5-8-42-4-(2,3,6-EGZEF 23 d )AL o o] E (19)

BocHN.___CO,iPr

0
F F , BocHN__COuPr -~ o
F. F
F
31 F
19
100 nL S vpgo| 2-wWE THF (43.7 ml) 2 tjo]AXZd of7l (4.92 mL, 34.2 mmol)E Z=H3t1, &S
-70CE YA, 52 -45C mwho = Z-3AA n-Buli (13.08 mL, 32.7 mmol)E A =439
FIES —45TCAA 0.5A7F B9 sty 5E -45 UA] -40TCE §A3tHA] N-Boc-=g Al d2~HZE
]_

(3.58 g)& A7lstal, Ede 2xoA 1AF st SAA AT

olojA, 2-WlE& THF (2.9 mL) & 31 (2 91 g, 14.5 mmol)e] &N FUe Yao2 45 X -40TNA #H7}

SHITE. 0.5-1A1%F &< sAAF 3, LC 242 A9 hdgt w-gS JeEhiiith. vhEES HOAc (3.83 mL)<
A7l oa AMAsa, EFES -10 cg 7bestal, B (11.6 mL, 4 vol)& < 20ColA FA3AT. 4& &2
stal, 7] =& 16% NaCl =& (11.6 mL)Oi Attt 71 &9 F FEgAc) AR EdEEA
EAstE AYE 199 AAL 5.40 g (89% &)Utk F7] T& FFAA = AHE 198 F5%eH, o
5 A F5 g wge] ARGtk BAS 5AS 98, A2 AES U4 aEetEade (dEgk A,
EtOAc/&At = 1:10) el 98l FAste] 2% 2 FEYA|FEA 194 2 19BE 533 T).
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[0343]

[0344]

[0345]

[0346]
[0347]

[0348]
[0349]

[0350]
[0351]

[0352]

ZIHSd 10-2022-0164616

19A 24 2% 0 24, NMR (CD:CN, 400 MHz) 8: 7.29 (m, 1 H), 7.02 (m, 1 H), 5.58 (d, /= 6.1
Hz, 1H), 4.91 (m, 1 H), 4.19-4.05 (m, 2 H), 2.79 (m, 1 H), 2.05 (s, 3 H), 1.84 (m, 1 H), 1.41 (s, 9
H), 1.23 (d, J= 6.7 Hz, 3 H), 1.22 (d, J= 6.7 Hz, 3 H); *C NMR (CD;CN, 100 MHz) 5: 204.7,
172.4, 158.6 (ddd, J= 244, 6, 3 Hz), 156.3, 149.8 (ddd, J = 248, 15, 9 1z), 148.5 (ddd, J =242,
14,3 Hz), 118.3 (dd, /=21, 16 Hz), 117.7 (ddd, J= 19, 10, 2 Hz), 112.6 (ddd, J =26, 7, 4 Hz),
80.2, 70.0, 53.5, 46.0, 32.0, 28.5, 22.0, 21.9. 19B ¥4 Axc.2A, MP 91.5-92.0 °C, 'H

NMR (CD;CN, 400 MHz) 8: 7.31 (m, 1 H), 7.03 (m, 1 H), 5.61 (d, /= 8.2 Hz, 1 H), 4.95 (m, 1
H), 4.19 (dd, J=10.2, 5.1 Hz, 1 H), 3.72 (m, 1 H), 2.45-2.29 (m, 2 H), 2.09 (s, 3 H), 1.41 (5, 9
H), 1.21 (d, J= 6.3 Hz, 3 H), 1.20 (d, /= 6.3 Hz, 3 H); '*C NMR (CD;CN, 100 MHz) 5: 205.0,
172.8, 157.9 (ddd, J =244, 7, 3 Hz), 156.5, 150.3 (ddd, J= 248, 149, 9 Hz), 148.5 (ddd, J= 242,
13, 4 Hz), 117.9 (dd, J= 19, 10 Hz), 115.9 (dd, J= 21, 15 Hz), 111.5 (ddd, J= 25, 8, 4 Hz),
80.1, 69.9, 52.9, 46.5, 31.1, 28.5, 22.0, 21.9.

ANl 4
N-w| S A -N-H 2 -2-(0-E &) oA Eo}r] = (34)

Me

N_
CC\COZH m OMe
— 0

33 34

THF (1 L) % NHMe(OMe) - HC1 (203 g, 2.1 mol), H.0 (400 mL) 2 TEA (263 g, 2.2 mol)<] &M, 33 (200 g,
1.3 mol) ¥ CDI (243 g,1.5 mol)E 0-10CeolA H7Istdet. W TFES 0-10TCoA 5217 <k N3
ok, HPLC7} ¥h&-9] 4S5 yehd $, £3ES ARfolEE T3 oFdsta, dIES & 2 EtOAcE AMHE-3Ho]
2alsgtk. §7] €NE Na,S0, AA ARAA I, =AY, 2 JFFES 2712 Agg A (5-10%

EtOAc/PE) AollA Zej4 a=ntE1giulo] o9& AA|ste] 34 (200 g, 78% F&)E F53+9t}.
"H NMR (CDCls, 400 MHz): & 7.17-7.13 (m, 4 H), 3.75 (m, 2 H), 3.66 (d, 3 H), 3.11 (s,
3H), 2.20 (s, 3 H), 1.63-1.55 (m, 1 H); MS (ESI) m/e [M+H]": 194.1.

1-(0-E¥)ZTZH-2-2 (35)

I'\\Il!e
“OMe
o e (o]
35

34

S -10~-5C2 WZHA17]aL, THE 5 MeMgCl (193.2 g, 2.6 mo

WEkELgI T, ofW|= 34 (256 g, 1.3 mol)E -10~-5Col| A <
5A1ZF FoF awkaskelch.  LOMSel o8l RUERste] whgo] ghAw
5 9 BtOAcE Ab&ate] Bulslddul.  f7] AS NaSo, Aolld dxA7|a, FF5AAYG. 2 3FES F71=
=

12]7F 2 (2-10% EtOAc/PE) oAl Zel4] A =wEaggle] o] AAste] 35 (157 g, 80%

Z
o
3“1_5
N
N
ol
ol
K
of, (ol
ot
i
tilo
|
o
(@]
i
a1
s
=2
>
—
>
)

r& 12

o
i
4
4
o
3

'H NMR (CDCl;, 400 MHz): 7.1 -6.91 (d, 4
H), 3.5 (s, 3 H), 2.25 (s, 3 H), 2.05 (s, 3 H); MS (ESD m/e [M+H]": 149.05.

_35_



[0353]

[0354]

[0355]

[0356]

[0357]

[0358]
[0359]

[0360]
[0361]

[0362]
[0363]
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oA 2 2-((tert-FHA| 72 H ) ol =) -5-2 44— (0-E ) A} =0 0] E (36)
o]
(o]
BocHN BocHN 35
- fk L - W)k A Y
OMs 052003 a NHBoc
DMSO 36

THF (1 L) % 2 (181.2 g, 0.557 mol)9] g TEA (84.6 g, 0.836 mol)E 15-20TColA =54 H7 ekt

EIES 30417 B wukslgiTh, , AE FHFAA 2 7 FEITE. DO (1 L) F 35

(82.5 g, 0.557 mol) B Css,C0; (91 g, 0.279 mol)©] &<He] DMSO (500 mL) & Z 75 30+l ZA 15-20Cel

Al A-E] Horekedvk. ERES AR B wkelivl. wkgo] kA ES & @ MBE (5 L)E A}

&3l ®ujeta, MIBER 23] F&3I3Ith. T3 §71 & NaS0y AellA AxA7)3, $FAAY. = IFE
(

< F7k= Ae7h A (5-10% EtOAc/PE) el e+ A=vtEgfale] o] AAsto] 36

olo
e
(b
i,
o

oL
rlt
o

138 g, 65% F8)

'H NMR (DMSO-ds, 400 MHz): § 7.14-7.09 (m, 3H), 7.10-6.91 (d, 1 H), 4.93-4.89 (m, 1H),
4.05-3.98 (s, 3H), 2.39-2.37 (d, 3H), 1.98-1.92 (d, 3H), 1.20-1.19 (m, 9H), 1.18-1.15 (m, 6H);
MS (ESI) m/e [M+H]" : 364.2

tert-F& ((5S,6R)-6-ME-2-L4-5-(o-5 ) I H| g d-3-d) 7L =2 npH[ ] E (37)

o2z 2de}d (4.0 eq) o
o NaBOj3; 4 H,0 (0.8 eq) NHBoc
J\ PLP (0.06 eq) HN
o ATA-412 (0.12 eq)
i, PRI H,O 2 DMSO, 20 °C
36 24h

37

0,0 (180 g) % NaBOs - 4H,0 (10 g, 0.026 mol)2] &Mof o] ZHolwl (30 g, 0.25 mmol)S 20ColA A3}
ZA89 . EFES 308 o wwkd & pHE 6M HCle] ¢)&) 10.3-10.58 xAsgtt. PLP (1 g, 6.4
mmol) = ATA-412 (25 g)& 20Col|A |No| Z=Asgr. 7] EFES A7 5 wdksk & DMSO (250
ml) = 36 (50 g, 4.7 mmol)] &ML 20TAA A3 AUt . |AE 55T 719sta, 2447 59
Hslinh. whgo] A" ¥, WS ES o]AX e AF (100 mL)ol o8] AAI thS, E 2 IPAcE AHE3lY
kAT, f7l S NaS0, Aol AxA71a, sFAHY. 2 AFRES FUIE AT A (5-20%
EtOAc/PE) dellA &+l A=vt=ajol o AAlste] 37 (16.5 g, 40 %
g (DMSO-ds, 400 MHz): & 7.83

(s, 1H), 7.18-7.13 (m, 4H), 4.06 (br, 1H), 3.67-3.51 (m, 2H), 2.30 (d, 3H), 1.99 (t, 1H), 1.36 (s,
9H), 0.82 (m, 3H); MS (ES]) m/e [M+H]": 319.2

tert—-5-8 ((58,6R)-6-H€-2-&2-5-(0-EY)-1-(2,2,2-E ZF o 24 8) 7 7 g d-3-¢ ) 7} 2x}H| o] E (38)

(o] o]

HN NHBoc Fac/\N NHBoc

37 38

THF (500 mL) = 37 (50 g, 0.164 mol) = DMPU (25 g, 0.2 mol)ell tert-BuOLi (16.5 g, 0.2 mol)e] &NS
20CoA 0.5A12F B¢t =34 H7Letdnr.  EFES 308 ¢ 20T ©@71x17) &, CFCHOTf (45.8 g,
0.2 mol)E 20-25Col| A H7lstgdth. HESELS 20-25Co A 24A17F 5ot wwkelgit). Hkgo] gy & &
S Bo 93] AAT v, & 2 EtOAcE AFESte] Eulkitt. 7] €98 NaS0, AollA AxA7)a

ARE. = AFes F7E A7 A (2-10% Et0Ac/PE) ZollM &4 Amvpzaduo] ofs) galste] A

(
—

off

o
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AE 38 (50 g, 78% &)L F53I%9T}.

'H NMR (DMSO-dg, 400 MHz): &
7.18-7.13 (m, 4H), 4.17 (m, 1H), 4.11 (br, 1H), 3.67 (m, 3H), 2.66 (s, 1H), 2.33 (d, 3H), 1.83 (t,
1H), 1.41 (s, 9H), 0.96 (d, 3H); MS (ESI) m/e [M+H]" 405.17.

(35,5S,6R)-6-HE-2-& 4 -5-(0-EH)-1-(2,2,2-EZ ZFF e 2o &) I H g -3-o}n]F 4-w&Hl o] E (39)

9 0 . _
CAN% iNHBoc: FGTN NH; €Oz
—_—
38 39

THF (10 mL) = 38 (2.0 g, 5.0 mol)¢] €] 6N HCl (10 mL, 59.9 mmol)< A7}alich. WHEE-S 20-25TC 9
A BAIZE B AN e, SEFAIA THFE AASISIH. ZAFES NBER  3FAsta, K02

A71dgsE Y. F 3 LY H0E #H7bsle] BE 2AE &AHY. f7] & BEsta, d5E AFsa
[PACE ﬁuﬂ—ﬂiﬂé}ﬁﬂr. §7] =9 1/39] 4-WEdilzAt (0.27 g, 2.00 mmol)S H7}sIT. |AS 50CE

7}ygstar, 2-3|=EA-5-HERZw =23 = (0.0028 g, 0.017 mmol)S H7stgek. WFSES 20-25ColA 16
A EF %*é/\]?ﬂﬂr AR E88lE WE UdA 2C= dAA7|, oqFeiglt. 2AE [PACE

REA

[e}
AMHsa, AzAA AAE 39 (0.38 g, 5295 AR EA F5519 .

'H NMR (500 MHz, DMSO-de): § 7.82 (d, J = 8.0 Hz, 2
H), 7.26 (d, J="7.9 Hz, 2 H), 7.18-7.19 (m, 3 H), 7.12 (d, J="7.5 Hz, 1 H), 4.67 (dq, /=152, 9.7
Hz, 1 H), 3.72-3.74 (m, 2 H), 3.61-3.63 (m, 1 H), 3.55 (dd, J=11.3, 6.7 Hz, 1 H), 2.40 (dd, J =
25.2,12.9 Hz, 1 H), 235 (s, 3 H), 2.32 (s, 3 1), 2.02 (dd, J = 12.6, 6.7 Hz, 1 H), 0.91 (d, J= 6.4
Hz; 3 H); *C NMR (100 MHz, DMSO-dg): & 172.7, 168.3, 142.4, 139.1, 136.1, 130.9, 130.5,
129.7, 129.3, 127.4, 127.2, 126.5, 125.6 (q, J =281 Hz), 562, 52.1, 45.0 (q, J =32.3 Hz), 38.5,
29.1,21.5,18.7, 14.2

(S)-N-((38,55,6R)-6-M & -2- 2-5-(0-5H)-1-(2,2,2-E ZF 2 2o &) I 2| -3-Y )-2' - &~
12" 5, 7-HEgs| e a2 [ A2 e bl 2l d-6,3' -9 2 [2,3-b] 9 g |-3-7} 2 H 2olm = (41)

o]
NH:, co, ECTN NH,
; 3

N | NH
HO,C N
LI NG

4 39 (0.25 g, 0.58 mmol)E IPAC (2.5 mL) % KiP0,9] 5 wt% 58 (2.5 mL) Abelell &uljstar, 5 wth 73
KPO, = 23] AT, §71 & AFE AFHSA, NaS0y el ARA7IAL, FFAA E 40

Sakdth. & 402 MeCN (1.75 mL) E H0 (1.0 mL) ol &A1t of7]o] 4t 14 (0.17 g, 0.53 mmol),
HOBT (0.11 g, 0.70 mmol) %! EDCHCI (0.17 g, 0.87 mmol)= FH7}staltt. Etd E3ES 20-25ColA 164
st sAAHT. #- WS ES IPAC B E3F 4 NaHCO; Atelell #uiskar, ¥sh 44 NaHC0; 0.2 23] Al
Ak, 7] F& 15 wth FA AIEZA g0 3 $A NallC0; 2 G2 AFHIY. 7] 2 NaS0,
873

Aol A AZA 7T, EE=AF E 41 (0.29 g, 89 % F&)& FE539}.
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"H NMR (500 MHz, CDCly): & 8.91 (s, 1H), 8.56 (s, 1H), 8.17
(dd, J= 5.0, 1.5 Hz, 1H), 8.05 (s, 1H), 7.30 (d, J= 5.0 Hz, 1H), 7.20 (m, 3H), 7.12 (m, 2H), 6.89
(dd, J=7.5, 5.0 Hz, 1H), 5.00-4.94 (m, 1H), 4.55 (m, 1H), 3.93-3.90 (m, 1H), 3.81-3.76 (m, 2H),
3.68 (d, J= 165 Hz, 1H), 3.31-3.23 (m, 2H), 3.17 (d, J= 16.5 Hz, 1H), 2.75-2.67 (m, 2H), 2.41
(s, 3H), 1.11 (d, J= 6.5 Hz, 3H); *C NMR (100 MHz, CD;0D):  182.8, 171.8, 168.0, 166.7,
157.5, 148.7, 148.2, 139.5, 137.5, 136.8, 133.4, 132.0, 131.6, 130.8, 130.6, 128.4, 128.3,127.4,
126.6 (q, J= 283 Hz), 119.9, 58.1, 53.7, 53.0, 46.7 (q, J = 33.4 Hz), 45.2,42.1, 40.2, 28.8, 19.0,
13.6; HRMS: m/z = 5642219 (M + 1), A8 m/z = 564.2234 : C3oHpeF3N;Os.

AAlel 5

N-m| S A -N-H 2 -2-(2,3,5-Eg] ZF 2 23 d)opA| Eotr] = (43)

THF (110 mL) = NHMe(OMe) - HCl (20.3 g, 0.21 mol), H,0 (40 mL) ¥ TEA (26.3 g, 0.22 mol)¢] &4

2,3,5-EBZF Q2O EAL (42, 24.7 g, 0.13 mol) ¥ CDI (24.3 g, 0.15 mol)E 0-10CelA H7}5F3ict.
Hks &3 10ClA 5A1ZF o Rk, HPLC7F ®E-S9] 48 veld &, E3ES MolESE &
PARS
(e}

29 0 ,
T, BB B 9 BOACE AFESte] BulE Q. §7] £ NaSo, Aol AxA7I, FHAIZA

'H NMR (CDCls, 400 MHz): § 6.76-6.72 (m,
2 H), 3.72 (m, 2 H), 3.66 (d, 3 H), 3.15 (d, 3 H); MS (ESI) m/e [M+H]": 234.07.

1-(2,3,5-ES| EF 20 ) T2 9-2-2 (44)

I\llle
F N\OMe F.
E (o] i E (0]
F 43 F 44

THF (350 mL) & CeCl; (11.44 g, 0.045 mol)e] LIS A7 =

7tEstgdtt. NS -10~5CE WZAA 7|3, THF 5 MeMgCl (19.44 g, 0.26 mol)& H7}sh
TollA 1A17F Bk wykalgicth. olm= 43 (30.3 g, 0.13 mol)& -10~-5Cel A W3 =3
ES 10-20CelA 5A17F Bt andtelich,  whgo] fEE ¥, EFES M HClol o8 A oS, B 2

EtOAcE AHgate] Euiatsitt. 7] & NaS0, dolM AxzA7]aL, sFAR8Y. = dies 712 A7t

2 (2-10% EtOAc/PE) oA Ee4] A=viEagfdlo] ojs) AAste] 44 (20.8 g, 85% +&)5 TS5

2

g7)18ta, 45-50C=E 5A|7F =<t

'H NMR (CDCls, 400 MHz): & 6.91-6.78 (m, 1 H), 6.69 (dd, 1 H),
3.77 (d, 2 H), 2.25 (s, 3 H); MS (ESI) m/e [M+H]" :189.05.

oz e 2-((tert-F-HAZFERE ) ob] ) -5-524-4-(2,3,5-ES & F 229 ) Aol o] E (45)

BocHka Y BocHNm)L A m i Y

OMs Tesc0, | F NHBoc
DMSO a5

THF (50 mL) 3 2 (10.98 g, 33.7 mmol)2] & & 15-20ColA =54 H7tskit.
EFES 3047 Bk wEArh, whgo]l AE ¥ gNS FHFAA £ 7% F5EAT. NSO (35 nl) F

2
=2
=
=
=
—
N
oo
oQ
B
3
B
=]
3
o
—
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44 (6.3 g, 33.7 mmol) & Cs,C0; (5.0 g, 15.3 mmol)e] &Mol DMSO (35 mL)
15-20Col A HAH3] H7tetsdct. EFES 1A7F 59 uRksoich, Hkgo] &
(50 mL)E AR&3te] #ul3tal MIBER 23] F&31ith. 3¢k 771 S5 NayS0, “dof

A L4 A2vtEa I o8] AASte] 45 (8.4 g,

T X 79 &AL 30wl HA
2

N
ox
2
X

Z FHES F712 28I A (5-10% EtOAc/PE
)E 53
g

NMR (DMSO-ds, 400 MHzZ): & 6.77 (d, 1H), 6.59 (d, 1 H), 5.11 (m, 1H), 4.93-4.89 (m, 1H), 4.12
(s, 2H), 2.66 (d, 1H), 2.05-2.01 (d, 3H), 1.38 (m, 9E), 1.18-1.15 (m, 6H); MS (ESI) m/e [M-+H]":

418.18. -
tert-5-¥ ((5S,6R)-6-HE-2-%4-5-(2,3,5-EEF 29 ) I Hd-3-U) 7tE 8} o] E (46)
E o]
o HN NHBoc
F OJ\ ————
F o NHBoc F
45 F F
46

H,0 (18.2 g) % NaBOs - 41,0 (1.5 g, 3.9 mmol)2] &Mof] oAz 2Holdl (1.16 g, 19.6 mmol)= 20Tl A =
Cloll 93 10.2-10.30=2 =AY, PLP (0.042
Fak. A7) ERHES 1ARF Bl wwd

%
Arrskoitk. &g 55CE Jpdskar, 2443t
10

>

3 =AY, EFES 308 Tk wHkdk & pHE 6N H
g, 0.27 mmol) ® ATA-412 (1.0 g)5 20Tl Edo] =
DMSO (10 mL) % 45 (2 g, 4.7 mmoL)<] &9 20Tl A C

B kel WkEo] $HAE $, HhEES olaxEY ¢ nL)ell & A v, & Z [PAcE A}
gate] Euietlth. 71 & NE NaSOy AellA AdxA7]a, sF5AZT. = SiF= 2 Aggr 4 (5-

20% EtOAc/PE) “FollA Ze4] a=ntE g o] oa) AR 46 (1.45 g, 85% &)S 53519,

g
ol

m'r’ DY
ol

ol MH
o
4
N

'H NMR (DMSO-dg, 400 MHz): § 7.95-7.78
(m, 1H), 6.95 (m, 1H), 3.01 (¢, 1H), 1.36 (s, 9H), 1.17-1.10 (br, 4H), 1.12 (m, 3H); MS (EST) m/e
[M+H]" : 359.15.

rﬂ

30

m_4
-
N
=

tert-F-g  ((5S,6R)-6-HE-2-%4-1-(2,2,2-EF| ZF 2 2o|€)-5-(2,3,5-E ZF 29 d) 7 ¥ g
Znlyo]E (47)

9 0
NHBoc N
HN Fy C/\ N HBoc
F F
F F F F
46 47

THF (500 mL) % 46 (50 g, 0.14 mol) % DMPU (7.2 g, 0.06 mol)e] &Ml tert-BuOLi (8.6 g, 0.11 mo)E
20ColA 0.5A12F Bk 234 H7FsIE Y. EFES 308 FoF 20TolA E71A2 3, CFCHOTE (37.5 g,
0.14 mol)2 20-25ColA H7latdr}. &olS 20-25ToA] 244 7F EoF wrkaladu}, HkSo] 94w & &gt
2o Bol o8 MA b, B 2L BOAE ARGl Bulalgith. f7] $90S NaS0, AelA AE:A T, E
iA]ﬁﬂr % A= %’% ‘%‘7}‘& /15-_]‘317}‘ 2 (2-10% EtOAc/PE) }b]‘oﬂ}\ﬂ %?/Hﬂ ﬂi‘:’}'ilﬂﬁﬁ]oﬂ 943H @11]’8]‘04 }\g
e 4T (50 g, 828 FE&)S S5
'H (DMSO-ds, 400 MHz):

8 7.52 (m, 1 H), 7.22-6.91 (m, 1 H), 4.65 (m, 1 H), 3.85 (br, 1H), 3.38-3.37 (m, 2 H), 140 (s, 9
H), 0.90 (m, 3 H); MS (EST) m/e [M+H]" : 441.15.
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(5S,6R)-3-oln| =-6-H & -1-(2,2,2-ER] EF 2 2 E)-5-(2,3,5-EF EF 229 d) 9 o 2] -2-2 (43)
F3C/\N NHBoc F3C/\N NH,
P F
F F F F
47 48
IPAC (20 mL) & 47 (2.0 g, 4.5 mmol)] &N p-EFAEEL 1573HE (1.3 g, 6.8 mol)S 733l

A _/’\__
£8EE WxA 5TE WZAA71aL, KO (10

EFES 55T 4417 EoF AT, WrSo] 9A®E &
ml) & ©Ab2E (1.9 g, 13.6 mmol) 9] &S H7lsksitt. +4 T (pl=10)& sk, 7] S&

gul

x3 $4
NaHCO;, & 2 d4= Wzolrtm A8k, NaS0, oA AZRAZAT. sFHAIA 48 (1.3 g, 866 +8)S Hi&
AAoldAA ] 4:1 EFERAN F531 ).
(3S,5S,6R)-3-o}n] =-6-M & -1-(2,2,2-EF ZF Q2 2o €)-5-(2,3,5-EF ZF 29 d)udA g d-2-&  (5)-2-3

EEZAEAY O] E (49)

0 o]
c N NH; F,C7 N NH,
- . HOLcoH
F F OH
. . - _—
48

THF (3.7 mL) & 48 (0.24 g, 0.72 mmol)2] &N L-(-)-=AF (0.10 g, 0.75 mmol)S #H7}sey. & wb

ES 58C=E 7tdstar, 3A1ZF B¢t A A Y. whgo] hdE &, &I E 20-25CE YA 7], 16413
ot AT, LAE sk, WY THFRE 23] MFHsta, AxAA AAE 49 (0.25 g, 736 T&)S 2F
22X F533IT.

lo o[-n oo

'H NMR (400 MHz, DMSO-dg): 8 7.50-7.54 (m, 1 H), 7.01-7.06 (m, 1 H), 4.68 (dq,
J=15.3,9.6 Hz, 1 H), 4.05 (dd, J= 11.6, 6.7 Hz, 1 H), 3.91-3.92 (m, 2 H), 3.84-3.87 (m, 2 H),
251 (m, 1H), 2.45 (m, 1H), 2.33 (dd, J= 15.6, 4.4 Hz, 1 H), 2.15 (dd, J = 12.3, 6.7 Hz, 1 H),
0.97 (d, J= 6.4 Hz, 3 H); 1*C NMR (100 MHz, DSMO-dg): 5 1763, 172.0, 168.4, 157.4 (ddd, J
=243, 11, 2 Hz), 150.0 (dt, J =248, 14 Hz), 144.7 (ddd, J =242, 13, 4 Hz), 130.4 (dd, J= 13, 9
Hz), 124.8 (g, J= 281 Hz), 110.9 (dt, J= 26, 3 Hz), 105.1 (dd, J = 28, 21 Hz), 66.1, 56.0, 49.6,
44.5 (q, J =33 Hz), 41.3, 35.1, 25.1, 13.8; "F NMR (377 MHz, DMSO-dg):  -69.3, -114.6 (d, J
= 14.9 Hz), -134.7 (d, J=21.8 Hz), -148.8 (dd, J=21.8, 14.9 Hz).

(S)-N-((3S,5S,6R)-6-md-2-%4-1-(2,2,2-E EF Q2o E)-5-(2,3,5-E| ZF 25 d) 9 o 2| d-3-U )~
2'-&2-1',2" 5, 7-HEHS E2 AV Z [N F 2 b9 6,3 -H E2[2,3-b] 92| d]-3-7F2 K 1ol = (51)

o}
FsC N N
HOL~coH
= ——————
F
49
F F F F
50
o)
N NH N 3
\l o H /l NH
HO,C GN FCTN "N éN
(VAN
o N\
F
F F

4 49 (0.60 g, 1.27 mmol)E IPAC (6 mL)S} 5 wt% 57 K:PO, (6 mL)= FulstaL, 5 wt% 54 KPO, =2 23] Al
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Hgnt. f7] 3¢ 95 AR, NaSOE ARA/NT, FEAA £ 0% FEIAAL. oA, = 508
12

al
MeCN (4.2 mL) 2 H0 (2.4 mL) ol &A1 A. o] &He 4F 14 (0.32 g, 1.12 mmol), HOBT (0.22 g, 1.42

mmol) = EDC'HCI (0.34 g, 1.77 mmol)< H7}5}3it). EFA EIES 20-25ColA 16417 Sk A A H ).
HH3ES IPACSF 223} 54 NaHCO; Alololl Ewista, 23} =4 NaHCO; o2 23] AH3dtt. oloA, /7] 5§
5 wth 744 AEZAF, X3 444 NaliCo;, ¥ A= A, 771 58 NaS0, AolA AZRAI7I2, 5FA

A A= 515 FEsY. 3EE 512 =9 dee &4 HrtREH ZAs)sit.

'"H NMR (500 MHz, CD;OD): & 9.15 (s, 1H), 8.82
(s, 1H), 8.22 (dd, J= 6.1, 1.2 Hz, 1H), 8.13 (dd, J= 7.3, 1.2 Hz, 1H), 7.37 (dd, J="7.3, 6.1 Hz,
1H), 7.16 (m, 1H), 6.94 (m, 1H), 4.79 (m, 1H), 4.67 (dd, J= 11.5, 7.1 Hz, 1H), 4.06 (m, 1H),
4.01 (d, J=14.2 Hz, 1H), 3.90 (s, 2H), 3.79 (d, J= 18.3 Hz, 1H), 3.73 (m, 1H), 3.69 (d, /= 16.6
Hz, 1H), 2.89 (q, J= 12.5 Hz, 1H), 2.28 (m, 1H), 1.20 (d, J= 6.4 Hz, 3H); *C NMR (400 MHz,
CD;0OD): 5 182.8, 171.4, 168.1, 166.7, 159.6 (ddd, J =245, 10.5, 2.8 Hz), 157.5, 151.9 (dt, J=
250, 14.2 Hz), 148.7, 148.2, 146.9 (ddd, J = 243, 12.6, 3.9 Hz), 136.8, 133.4, 132.3 (dd, J= 13.5,
8.5 Hz), 131.6, 130.8, 130.6, 126.4 (q, J = 280 Hz), 119.8, 111.7 (bd, J=24.8 Hz), 105.7 (dd, J
=28.1,21.8 Hz), 69.2, 58.0, 53.7, 52.5, 46.7 (q, J = 33.6 Hz), 45.2, 42.1, 37.5, 27.6, 13.7; F
NMR (400 MHz, CD;0D): § -71.96, -116.67 (d, J= 14.7 Hz), -136.41 (d, J = 20.0 Hz), -150.47 (dd, J =
19.5, 15.2 Hz); HRMS: m/z = 604.1778 (M + 1), A14+@ m/z = 604.1778 : CsHpaF6NsOs.

AAldl 6
(e}
<RE-S-2]>
L
. 1, DHP NN
. _.Cl 2-MeTHF cl
Cl Br 1a, iPrMgCLLIiCl e OH ; = OTHP >< 54
| x 1b, DMF | N/ o cat. H,SOy4, 15 min, r.t. | N/ oo
“ — — e
N" BN 5, NaBH 2, iPiMgCILICI IPA, DBU
+NaBH, 52 53
-3°C,3h
3, DMF, 1h.
cl
OTHP
H 1, NaBH,, EtOH AU 2 (81), 0.3%
rt1.5h NaOH 2q
N O 2,Hcl,40¢C. z=q
N >< 3h 0°C, 29713 h
55
o o o
cl 19 /Q HoOC ¥ Hooc T
S & n &
I T XN Pd(OAC),, DCPP I T X N>< A HCI BN
= \ A == . P
N g e N N 94 N =
N\ CO, 30 PSi Y/ Y/
58 NMP, 120°C, 24 h 59 i

(2-B2R-5-F2 298 d-3-d)dg-& (52)

cl
OB 1, iPrvgeiLicl | Cl . -CHO| NaBH, ~r"oH
| = U MeOH | i
N Br 2 DMF ey o N Br
52

THF (500 mL) & 2,3-tBzZRE-5-Z2 232y (60 g, 221 mmol)e] &N THF (1.3M, 185 mL) & o]~ 2H
nlavlg F2FeE gF F2Eol=e 8RS ~40ToA oF 308l HA HIredet. 8HE -40ToA 30%F
BQF nHkEtaL, DMF (50 mL)E 7balsitt. A" f9& Aoz 7l235ta, 308 §<F adslditr. wke&
S 1 N HCl (400 mL)2 ZAS}a, MIBE (200 mL)E H7IsFick.  #7] & E&ska, 5% 44 NalCO; (200
mL) o= 23 AHsgr. &2 50CoA JF st AASGT. AAHE 1A (dUElE E=7HA)E WS
(400 mL) Foll &3fAATE. HAS WE Sho 5CZ IAAHY. g 225 4

NaBH; (3.6 g)& 30%o] 24 HAH3] Hrlskith. #bs ZEES F71 308 59 mukslar, oJojdq & (125
L)< H7ksileh. AEE &
o}, dEdS A2 1A FO
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B 2o A 60°CoA AZRAIA 52 (45.6 g, 93%) S TAZA FE559T).

"H NMR (CDCl;, 400 MHz): §
8.26 (d, J=2.5 Hz, 1H), 7.88 (d, /=2.5 Hz, 1H), 4.73 (d, J = 5.8 Hz, 2H), 2.33 (t, /= 11.4 Hz,
1H); '*C NMR (CDCls, 100 MHz): § 147.12, 138.48, 138.39, 136.14, 132.06, 62.76.

5-Z 2 2-3-(((HES = 2-20-9 #-2-¢) A H e ) v ZA 48] = (53)

1, DHP

cl 2-MeTHF cl
[ O cat HyS0,, 15 min, rt. \(Y\OTHP
e
N —————— N” >cHo
2, iPtMgCl Lic!
53
-3°C, 3h

3, DMF, 1h.

2-MeTHF (15 mL) & 52 (5.0 g, 22.5 mmol)¢] &¥ol 3 4-U3|=2-20-3& (2.7 nL, 29.6 mmol) E 23+ 32}
(125 mg) & A2olA H7Fsith.  £948 108 B wykstar ojojx] - 3TE WA ZY.  o]aX2dul 1y
& FRgo= g ZEgol= &9 (1.3 M, 30 ml, 39 mmol)S -3 WX 3TolA HHs] A7, AAH=
|qE HPLC7E 97% %349 AsE&S yebd wi7bA] -3TelA 3417 &<k wytativtk. DMF (5 ml)E 15 2
A 5T wwkellA H7pstct. A" §4E o] XA F7F 1AF Bt awseitt. RS E£3ES MIBE
(50 mL), 15% 4 AIEEZ4F (25 nL) ¥ & (15 mL)2] 7ol oJ&] AAs9q. F7] 5& 85k, 5% 74
NaCl (50 mL)Z 23] MHET. §7] £AL W lo] 50CoHNA BHAA 532 2 (6.2 g, 68 wth, 16.6
mmol, 74% FE)IEA F5IIAT. = AHES AF 5 DAl F7F AA glol ARgEsitt. &5 AES
S XgstE AT A F 5% oY olAHOE AoA ZHl4 AZrtEY T s fldozA whE]A
Ztt.

2 B

'H NMR (CDCls, 400 MHz): 8 10.13 (s, 1H), 8.65 (s, LH), 8.20 (s, 1H), 5.25 (d, J=
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.

(B)-1-(tert-38)-3-((5-2 2 2-3-(((H| E2}s] = 2-21-3] h-2-2) S| &) 9 2] 9 -2-2 ) v &l )-1H-5] B =2
[2,3-b]T ] Y-2(3H)-& (55)

DBU (0.12 g, 0.83 mmol)E 7Fal3ivh. -2TCelA 2417 &<t & F, §95 10CE 7h238kar, o] &%
Al BAIRE Eot wgkekglth. A s A7E Ao R HE FHadrt. dEg o
AAE] RS Stk dgds HFAHORE 50TE 7beakar, 44%F
2 YAAT T, = (35 n)S FUEe] Zur|EEE 30 AA Hrleiivt. dFEAS Ao
A3ttt AolAE oAZERS 3ul) ¥ B (3al)d EFERZ AFEIY. AHAES FHsn, AT
QB ZFo 50TColA WAl AXAA 55 (6.2 g, 87%) S A RA FEEAUT.
I'H NMR (CDCls, 400 MHz): 6 8.72 (dd, J=17.5, 1.8 Hz), 8.66 (d, J=2.4 Hz,
1H), 8.18 (dd, /=5.1, 1.8 Hz, 1H), 7.94 (d, J=2.4Hz, 1H), 7.78 (s, 1H, 1H), 6.89 (dd, J=17.5,

5.1 Hz, 1H), 4.99 (d, J = 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).
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ZIHSd 10-2022-0164616

Eds o] ddARA 9 o]F Ao JAFEE= NOE Al o3 =t

3C 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.

1-(tert-%8)-3-((5-FRE-3-(3| == v E) v 2| d-2-) v & )-1H-3| = 2 [2,3-b] ¥ 2] ¥ -2(3H) -2 (56)

OH
1, NaBH,, EtOH
rt.1.5h
2, HCI, 40 °C.
3h
olgbe (25 mL) 5 55 (3.0 g, 7.0 mmol)2] SEMNo| NaBH, (0.37 g)& 3+ WHoll H7}siict. AR A8
A2 1AZE EQF ket WHEES F (10 mL)ol] o]ojA o|AX22FE (5 ml) & 6 N HCl €948 A
3 Azkete] AASAT. SN& 40CR b, A FE WS W EFES MIBE (50 nL) 2
¥3} 4 NaCl (50 nL)¥ EFadct. #7135 Fasta, & (50 mb)2 AHsAT. §9E FF 3o 50
AN FEAZIL, FFES A (30 ) o2 AsAeArt. AAE Al AedM 308 Bt wa
o AAES Al o skl 56 (2.2 g, 86 9)S nAEA F53AT
'"HNMR

(CDCls, 400 MHz): 6 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, /= 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, /= 15.4, 7.2 Hz, 1H), 2.94 (t, J
=5.5 Hz, 1H), 1.79 (s, 9H); °C NMR (CDCls, 100 MHz): § 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-F-8)-3-((5-F22-3-(Z2avg) vz d-2-9) v e)-1H-F =& [2,3-b] 9 2| D -2(3H)-& (57)

HE=2dg (30 nL) 5 56 (5.8 g, 16.8 mmol)<] &Moll DMF (60 ul) ¥ HLd E=gol= (2.2 g)& 5T
oA FH7bsteleh. EFES o 2=elA 302 HF ankabar, ofox] 5% 44 NaCl (30 mL)S H7FskSivh.
7] & wEskal, 5% 44 NaCl (30 nL) & AH3sHAvk.  &wiE AAs L, FFES P& (20 mL) Fol &34

whata, AAEC] ™tk AgHE 0C=E % Al71aL, oAfste] 57 (5.8 g,

'HNMR (CDCls, 400 MHz): § 8.36 (d, J = 2.3 Hz, 1H), 8.13 (dd, J= 5.1, 1.4 Hz, 1H), 7.65 (d, J
=23 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, 1H), 3.32 (dd, /= 16.3, 7.5 Hz, 1H), 1.75 (s, 9H); '*C NMR (CDCls, 100
MHz): 6 178.06, 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-$-€)-3-F22-5 7-t)s| =2 A9 2 [A|F2ZAE} b]F | U-6,3' -F 22 [2,3-b]F U ]-2' (1'H)-&
(58)
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[0432]

[0433]

[0434]
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[0436]
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[0438]
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cl OMe
= o _
el
N aaagenom O ML oH
NaOH aqg | 2 Br= N\ N OMe
[ o =54 N TN N i
NN T4 Y/ Br Br- \\Q
>< 58 M 61 Br
57 sy

O

ZIHSd 10-2022-0164616

E7o (50 mL) 5 57 (2.39 g, 6.56 mmol)9] NS A4 E$7] o -2.5CT2 YAAHAY. 3gE 61 (17

mg, 0.020 mmol)& Ak, AGE §94S -3.3CE Y47
(-1C) 44 NaOH (26.2 mL, 0.3 N)& 4% AA -0.6C

d

HA QF 15% B9t SAAFT. Ao WZE
|qbell Al SRS, WSES -1.3TdA] 3AI1

o AT, eES & (10 mDE AAsT. #7] $2 & (10 )= AlHskL, $FA71aL, [PAR

AE 58 (WE ZFoz2A4 1,3, 5-EduEA A thak MR oall, 2.59 g, 94.4%ee, 83%

Z APES IPA ¥ E25FH AdAsIsta, A7sta, 50TolA 22 FollA HAZRAIA 58 (1.95 g, 95.7%wt,

9%ee, 87% &) LARA 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, J= 7.3 Hz, 1H), 6.83 (dd,
J=17.3,5.2 Hz, 1H), 3.60 (dd, J=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.

(1S,2R,4S,5R)-1-(2-B 2 B -5-m EA A )-2-((S)-(1-(2- B 2 R -5-1| Z ] ¥l
cEADYE)-5-H DI FEed-1-§ BZ2ulo|= (61)

OMe @
= OM
'H?J : ' i e
SAN + B Br-
Br
63

61
MeO

2)-6-v] 5 A 73 2 - 1-F-4- )

ol

1

IPA (4.0 ml1) 2 DMF (28.4 mL) & FAYHY (62, 8.1 g, 23.7 mmol, ~14% Y3 =E2FAYHE &F) € 2-H2H-

S-H|EAMA B 2rfo]= (63, 16.59 g, 59.3 mmol)e] &S Waol sl

9718k, N2 Zeldela, ool

70C2 7A1F &<t 7Fgeiyt. WS E3MES 22T WA 7]a, o] dhg 898 22TolA 108 23 uRk

3 A AcOEt (320 n)E A3, AP &e= 22T 1 UA

AcOEt (2 x 24 ml)ol] o]oJA] &Aak (2 x 24 ml)o. 2 AFATF. TAE JAF 3

FE2-AYY 9 61 2 HA-vs =YY 9)EA F5T. (F

=& SFC (IC Z¥H, 20 x 250 mm, 60% MeOH/CO;, 50 mL/min, 100 bar, 35C, 220 nm, 443

(MeOH ) &4 =3: 3 WA 4.5 min)oll o8] A},

4 NMR (CDCls, 500 MHz): § 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, J= 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=8.8,2.8 Hz, 1H), 7.03 (dd, J= 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 (s, 2H), 2.33
(m, 1H), 1.94 (br, 1H), 1.83 (br, 2H), 1.17 (br, 1H); C NMR (DMSO-ds, 100 Hz): 6 159.45,
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.

)
2% FL SN, ol

19.7 g, 94% $&). 619 HA A
=

(S)-1"-(tert-F&)-2'-&4-1',2" 5, 7-HEZS| =2 AT 2 [A| FZ2HEHb] 92 H-6,3' -FEZ[2,3-b]H2]d |-
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3-7t2 524 (59)

0 o)
cl W J< HooC S J<
N S o S
| S Pd(OAC),, DCPP | SN
N =\, KeCOs H:0 7 =\
N\ CO, 30 PSi N\

e
58 NMP, 120 °C, 24 h 59

NMP (32 mL) & 58 (5.0 g, 14.5 mmol), K,CO; (5.01 g, 36.2 mmol), Pd(OAc), (33 mg, 0.145 mmol), 1,3-H]~

(A Zzddxaye)=Z23 (DCPP, 127 mg, 0.290 mmol) L & (0.522 mL, 29.0 mmol)e] &3%H=ES 30 psi?
CO sloll 120TColA 24A17F &t 713k, Aoz YAzl = AdE &98E & (100 mb) 2 3431
. pHE 2 N HCIE2 HA3F] 3«42 A3, &8s A200A 1Az 5 421712, o7sta, & (40
WA 50 mL)E B, @B ol 60T HEAA 59 (4.64 g, 95%) S A ZA S5

'H NMR (DMSO-ds, 500 MHz): 8 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); *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.

(8)-2'-%2-1',2" 5, 7-HEHI| =2 AT 2 [ A S 23 EHb] 92 d-6,3'-F E2[2,3-b]H 2| |-3-Ft=2 5 A4 (14)

HOOC OX\\ J< ci\
HOOC
[T X N ae e [ ] X N
P - e S A
N N 94°C N =N
Y/ N/
59 14

59 (4 g, 97%wt)ol 37% HCl (40 WA 44 nl)S FH3T. &2 E 94TeA Ho 4827 &<+ 7Fdsta
Aeog WAXNAY, WS 7Zgste] oF & 2 vol (~ 4 nl EBo] F&)ow REZ o= AT,

B (20 nL)= 3Asta, o]o]A NaOH (3.5 N, 4.5 mL)ZS AF&3le] pHE 2.602 xA3ITY. A
1 WA 2417 B¢t A 7|aL, oJ3sta, B (2 x 8 nL)oll ©o]ojA E/oAE (1:1, 8 mL)o& AT},
& AolaE AxAA 3FE 14 (3.1 g, 98%wt, 94%)E AR O 2AN F53510).

oy o

'H NMR (DMSO-
ds, 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); '*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,
51.78, 44.12, 40.70.

A 7

1-(tert-F8)-1H-9) 22 [2,3-b] 7 2] P-2(3H)-& (54)

CO,Me
N DMSO x
| o} ——— || _ 0
N ;V NaCl N %
54a 54

DMSO (50 mL) 5 5}% 54a (10.0 g, 40.3 mmol), NaCl (2.9g) ¥ & (2 nL)Y ZFES 120TolA 30% 5
7tttk EFES 30CE WZHA7]AL, o]ojA] MIBE (200 mL) % & (50 mL)-& H7batdich. f7] & &
geta, ¢4 & & B}—E— MTBE (50 mL)?L FET. #e f7]1 & B (50 mb) = 33 AFHESI. &
S A7 st AASTZ, FPE 2AE AT LB Fol 30CoAA HAEAIA 54 (7.0 g, 9205 TAZA F53}
[e:

_45_



[0451]
[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]

[0459]
[0460]

[0461]

ZIHSd 10-2022-0164616

'H NMR (CDCls, 400 MHz): 5 8.15
(dd, /=52, 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, 119.51,
117.15, 58.53, 35.98, 28.80.

Ao 8
1, CF3S0,08iPrly 1, NaBH,
cl MeOH, r.
C'\(\TOH BEREES [N ores MO B A pps
e w g __2h
N Br N” >CooMe 2, SOCH, 5 L L _a
2, Pd(dppf)Cl, , b, 5°C N
52 CO, 100 psi 64 30 min 65
MeOH 18 h DCM
60°C
COOMe
S
IN/ =0 N
1, EtOH/H,0
LiOH N [ OoH
54a r.t, 30 min N
—m LU
Cs,CO3 2, HCl N o
Nal 80°C " AN
DMF ~2h 7<
rt2h 56

HE -2 2-3-((Egolazadde)SA)Hd) v ZF o] E (64)

gE2 2 (60 mL) F 52 (15.0 g, 67.4 mmol)9] §do] Egjolrzadiy EZFORWetEIXyolE
(29.0 g, 94 mmol)E F7FslFr. &A& 5CE WAA7|aL, oluthE: (12.0 g, 176 mmol)S 20°C W|wkel A
M H7Fskder. WhE ERHES 204 58 FeF wNksla, 5% 994 (50 mL)E FHIGT. §7] S
westar, &vlE 50ToAA F st AAS . AdE 4SS HEE (100 mL) Foll §slAFT. &9
CO (100 psi) 3}ell 60TColA 18A17F E<F 5 mol%e] Pd(dppf)Cl,e] &4 slo] T}, |ujE A A2, JHHFE

S Y zwy) Ao Aelgt A (60 g2 AT, TR AL (400 nl) F 10% oY olAlEo|E] EatE R
ATATH. ANE §AS FHAA 2 64 (29.2 g, 98% LCAP, 84% wt, 100% +8)8 o AzA F5390H,
ol2 A7 F& @A F7+ AA ol AgstATt

"H NMR (CDCl;, 400 MHz): 5 8.56 (d, J = 2.4 Hz, 1H), 8.30 (d, J=2.4 Hz,
1H), 5.23 (s, 2H), 4.01 (s, 3H), 1.25 (m, 3H), 1.12 (d, J= 6.8 Hz, 18H).

S-ERE-2-(FRRVYE)-3-((Egelazzddz)SA)Hd ) ed (65)
HEhS (120 mL) & % 64 (29.2 g, 84 wt%, 67.4 mmol)<] &ol] NaBH, (11.6 g)S °F 1A7kell A=} 5TelA
24 Artekglth. wke Edbes & (150 nb) 2 AAshal, E9e= MBE (150 mb) 2 F=83ith. 7] &
MG B (100 nL) & AHEFT. &S AF ol 50CoAA AASL, IFES tF22re (60 nl) Fol
A AT, &AE I ol 60T sHFAZAT. ARE AFES HEFEEE (100 nL) Foll &A%
& , DNF (0.5 )& #7kstar, ool Elod Fxelol= (11.1 g)& H7lekdiu).
B ool wwkela, 5% 9 (100 mL) & AR, #7] S BEgstu, o
fZ 2y alol] 60TCoA AA3Fe] 655 2 (25 g, 92% LCAP, 70% wt, 72% <

'H NMR (CDCls, 400 MHz): 5 8.4 (d, J=2.4 Hz,
1H), 7.94 (d, J = 2.4 Hz, 1H), 4.96 (s, 2H), 4.65 (s, 2H), 1.22 (m, 3H), 1.12 (d, J= 6.7 Hz, 18H).

1-(tert-%8)-3-((5-F222-3-F| =FA| e ) F g d-2-) e )-11-F F=Z[2,3-b] I 2| D -2(3H)-< (56)

DMF (30 mL) & 65 (8 g, 70% wt, 16.1 mmol) 2 54a (4.15 g)¢] &Ml Cs,05 (5.76 g) L Nal (2.4 g)& #H

7tetdtk. EFES ARddA 1Az TF wbkstar, whg EFHES NIBE (100 mL) % 15% 44 AIEZ4F (80
mL) 3 EaEdct. F71RE B (80 mb)E 23] AlFslar, WS AASITE. AFE (66, 90% LCAP)S o &
2 (70 nl) 2 E (20 mL)9 EFE Foll &3lAHTE. LioH (2.8 g)& 7F8E F, A8 A4 307 5
agkekdek. WS EES IPA (17 nL) F 6N HCl §Ho= AHAdSAAT. AHE §H4E 80TolA 2/t &
oF 7l Aeow WA ) S NIBE (100 mL) % 5% A<= (50 mL)i AT, 57 =&
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[0466]
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E (50 mL)E A3k, NgSo, AollA AZAIAT. &84S AT 3ol 50Tl FFA7]2, FFES A4 (30
nL) o2 RE AASEe] 56 (3.75 g, 652FE 67%)E AAOEA S5

AAlel 9

e
N”NH _ N" TN
A A Hal -
67 54b

CICOMe 68

WY tert-F4(3-vlE v 2l d-2-d)7t=uH o] E (68)

THF (100 ml) = N—(tert——‘?—%’)—S—Uﬂ%v‘ﬂﬂﬂ—Z—o}‘ﬂ (67) (16.78 g, 92%wt, 102 mmol)ol THF = MeMgCl (44.3
mL, 3M, 133mmol)S -10TC wm|tellA] 58] AA H7tsiglvr. wg EES Aoz Jf3sta, 807 & =
AAA 7 AL, ]ow -20 WA -15CE BAAN7|a, Wd FEEFado]E (8.7 ml, 112 mol)E 108 Ax -8T
|Rrell Al Hobekdek. W EFES AAE] Zhestar, v A sAAAHT. g EES 15% 54
AEZ24F (13 mL), & (40 mL) 2 MIBE (33 mL)E 0ColA H7istel AAs AL, w7 = geti, & (50
L), 3E3} NalCO;/2 (1:3, 50 ml1), ¥4 (50 mL) 2 & (50 nL) & &2 AHIAT. §7] T& sFA7]aL,

THFZ %3%A)A 68 (19.3 g, 92%)& +538}9tTt.
1-(tert-%&)-1H-7 &2 [2,3-b] T H-2(3)-2 s =2F=2go|= (54b)

n:°1'

KeN
=

o FE

THF (30 ml) H=&= =3 (50 ml) & 38E 68 (5 g, 97%wt, 21.8 mmol)S E7|X 7)1, -45C=E PZA 7T},
LDA (45.8 mL, 1.0 N)Z -45 WX -40ColA 138 Z2A H7lsldtk. (F9: LDAE & v Zg2z0dA4
THF 5 1.0 %9 nBuli ¥ 1.1 9% folAx2dolnlg AREg3le] -35T WX 0 WA 12ClA EAZ A
ZataL, ololx 0C® ¥74gh)

A7) W EFES 4.5/ AAH 13CE A XS] 7k2star, WER stelA WZA7]a, 20T wRke A 2N HC
(~ 40 mL) (pH~4) ¥ EF4 (15 nL) o2 AASSAT). gata, & (15 nl), 95 (15 ml),

(15 mL) 2 A2 A=Al 54 (3.79 g, 91% 77 SHrake 771 898 wFA7 2, §$oﬂ o=
Ze4ste] B AASAEY. EFA (7.6 L) T AFE| JdHE=E

o EFE A4 (8 mDE H7KstaL, 1AIZF B SAAAT. HAES Aysial, EFA/EAF (1:2, 8 m
L)o] o]ojA &x (8 mL)o= dGtan, AF 3o A Yo |

533}

i

'"HNMR (CDCl,
400 MHz): 5 11.9 (br, 1H), 8.13 (dd, J=5.2, 0.8 Hz, 1H), 7.54 (dd, J=7.2, 1.1 Hz, 1H), 6.96
(dd, J=17.2, 5.2 Hz, 1H), 3.52 (s, 2H), 1.69 (s, 9H); >*C NMR (DMSO-ds, 100 MHz): § 174.99,
159.8, 145.67, 131.77, 120.54, 117.68, 57.89, 35.80, 28.99.

AAldl 10

o)
<HHE-21>

c l\ otps  #7
= Cl -~
N =
(L
o
N

N
65 54 )V

I-(tert-#2)-3-((-FRE2-3-((Eg o]z 2addd) S e ) v g d-2-) v &) -1H-9] F 2 [2,3-b] ] 2] d -
2(3M)-2 (69)

THF (200 ml) & 65 (23.84 g, 60.7 mmol) Z 54 (17.32 g, 91 mmol)¢] |AE R-FZ/Ze]A Nyol 98 5C w
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[0476]
[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

ZIHSd 10-2022-0164616

A

P )

A

-~

ko A g7, o] el (27.4 nl, 40%, 85 mmol) & FF olEA|E LAL 7T HwloE G 16}
A7 e, BESES 5T WmIRklA 40 T A7, olojA x4 NHCL (10 ml) = A shar,
(120 mL)o. =
713, Ag7t
£33t

HRMS m/z A48k C23HaiCIN3O,8i 502.2651 (M+H); 583 502.2641

1% g

olo
¢

h=]
=

oty
1%

sttt f7) =& BEgsta, ¥£3F 4 NICL (100 L) = & (150 mL) & AlF3ta, ¥

Ze (0 — 5% AcOEt/F3h) o= AAlste] 695 s53taL, o5 $% wkgdl F7F AAl gleo] A

Al

o

iR

I-(tert-%4)-3-((6-F22-3-(3| =5 v d) 2| d-2-) v &)-11-¥ Z =2 [2,3-b] ¥ 2] I -2(3H)-= (56)

old GARRE S $53 THF (50 mL) = 69 (Hth 60.7 mmol)e] NS AF/ZeA Nyoll 93l &7)skaL, 5C
njgko 2 WzkA 7)1, o]ojA] TBAF (THF & 79 ml, 1.0 N)Z Z=A3r;. HFSES A20A 1A7F 208 59t
SAAZIaL, 10T wvke® WZAAZ)a, B (100 m1)E A&, AcOEt (200 mL)E XA, 4 S
AcOEt (100 mL)=2 FZ&3Fch.  #ek f7] & MgSO,E AxA7|aL, of3ela, sFHA7]3, A7t 2 Z+

(50 — 100% AcOEt/&4b)ell ol AAlsle] 56 (16.3 g, 652FE 78%) 2 1A ZAM F£53}% ).

1] AAE wkeh o], Ma-dst Hvljs ANE 22 s el W K4 Hejs} marste] WA
o @olm agHolh. B ARS s, Wa-4F Fuje 12 WA 159 olF A% %3 AFE =AY
g Ee flEeAads et
<% 1>
I q
| PTC &+, cl J<
o  NaOH (0.3N), 1.2 eq N PN
aw E54: 20 vol N
=) X -13°C,
PTC &4 : 4 EE it B

QH]J "
T NN OMe 3% 58% 80% ND
(:JH
Br- TN\ ome  03%  92% 100% 98%
N +
)N Br_\\Q
Br

MeO

0.3% 94% 100% 100%

%29 38 AvEaes Wge 98 WadF PIC Sule SR A7 ANHT. vla-aF U9 L Amy
v Holth (% 2 WA 5). W4T AU Ful7h vl-at A=y Fojuc s e
W 3), HEE-SUEA-A 7 o] WeS g8 g wAQ 7
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[0485]

[0486]

NaOH: 0.3 N, 1.23%
EF4:20 vol
0°C

*og % ude £E%E

o}
GO
N/ "'// N
L

= R1 R2 R3 X Y %ee

1 Wl-A 2 H H Br Br 58%ee

2 E)/Bf OMe H Br Br 94%ee
MeQO

3 EjBr H H Br B 90%ee
MeO

4 /gj B w H | 90%ee
MeQ

5 Ej/ Br H H Br | 89%ee
MeO

6 g) H H Br Br 85%ee

7 Me H H Br | 80%ee

8 R H /g)/ Br g Br 87%ee

MeQO
9 Br H EjBr Br Br 27%ee

3
O~
g
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[0487] <% 3>
OH
?J Br -
i 1+
O N Br - No I 7 Ri
e Jé’ 3. K
MeO Gl | A N
O -
74 “ Y=
\ N NaOH: 03N, 1.33% W N

=N )T =420 vol A
0°C

“old B ude) E%E

R4 EE Agg
Eik) 66.3%ee 93%
a4 69.7%ee 100%
2-Br-5-MeO-#13 92%ee 100%
[0488]
[0489] I 4¥ OUs B3571Y ATFE AAISY.
[0490] <3t 4>
*
OH
N Br -
« Br- nJ A U ome
1 SN t
| Yq Br Br < 0 /L(:
—
~ %
O =
77 NaOH: 03N, 1.3 %% N ON
N E54:20vol X
=N )T 0°C
*oE 2 Hde] EEE
) X1 Y1 %ee
1 Cl Cl 92
2 Br Cl 92
3 -CO,Me Cl 92
4 Br Tos 51
5 Br Br 70
[0491]

HdE =

SEQUENCE LISTING

<110> Merck Sharp & Dohme Corp.
Belyk, Kevin M.
Cleator, Edward
Kuo, Shen-Chun
Maligres, Peter Emmanuel
Xiang, Bangping
Yasuda, Nobuyoshi

Yin, Jianguo
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<120> PROCESS FOR MAKING CGRP RECEPTOR

ANTAGONISTS

<130> 23237

<160> 2

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> Engineered variant of Arthrobacter transaminase

<400> 1

Met Ala Phe

1

Gly Leu Asp

Pro Leu Ala

35

Ser Glu Ala
50

Ala Thr Tyr

65

Gly Asp His

Ile Pro Pro

Val Ala Lys

115

Arg Gly Tyr

130

Pro Gln Val

Ser

Tyr

20

Arg

Thr

Leu
100

Thr

Ser

Tyr

Ala Asp Thr Pro Glu Ile Val Tyr Thr

5

10

[le Thr Tyr Ser Asp Tyr Glu Leu Asp

25

Gly Ala Ala Trp Ile Glu Gly Ala Phe

40

45

Ile Ser Ile Phe Asp Gln Gly Phe Tyr

55

60

Val Phe His Val Trp Asn Gly Asn Ala

70

75

Glu Arg Leu Phe Ser Asn Ala Glu Ser

85

90

Thr Gln Asp Glu Val Lys Glu Ile Ala

105

Glu Leu Arg Glu Ala Ile Val Trp Val

120

125

Ser Thr Pro Leu Glu Arg Asp Ile Thr

135

Met Tyr Ala Val Pro Tyr GIn Trp Ile Val

140

His Asp Thr

15
Pro Ala Asn
30
Val

Pro Pro

Thr Ser Asp

Phe Arg Leu

80
Ile Arg Leu
95
Leu Glu Leu
110

Ile Thr

Lys His Arg

Pro Phe

_51_
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145

150

Asp Arg Ile Arg Asp Gly Val His Leu Met

Arg Thr Pro

165
Arg Ser

180

Ser

Gly Asp Leu Ile Arg Ala

195

Leu Pro Leu
210

Phe Asn Val

225

Leu Leu

Val Val

Asp

Ile

230

Ala Ala Leu Pro Gly Ile

Ser Leu Gly

Tyr Asp Ala
275
Pro Phe Val
290
Pro Val Thr
305

Pro Ser Ser

<210> 2
<211> 990

<212> DNA

245

His Glu

260

Asp Glu

Ser Val

Gln Ser

Val

Asp

310

170
Ile Asp Pro Gln
185

Ile GIn Glu Thr

200
Cys Asp Asn Leu
215

Lys Asp Gly Val

Thr Arg Lys Thr
250

Ile Leu Ala Asp

265
Leu Gly Cys Ser
280
Gly Asn Ser Ile
295

Ile Arg Arg Tyr

Leu Leu Thr Pro Val Gln Tyr

325

330

<213> Artificial Sequence

<220>

155

Val

Val

His

Leu

Val

235

Val

Thr

Ser

Trp

315

Ala Gln Ser

Lys Asn Phe
190

Asp Arg Gly

205
Ala Glu Gly
220

Arg Ser Pro

Leu Glu Ile

Thr Pro Ala

270
Ala Gly Gly
285
Asp Gly Val
300

Glu Leu Asn

<223> Engineered variant of Arthrobacter transaminase

<400> 2

atggcgttct cagecggacac ccctgaaatc gtttacacce acgacaccgg tctggactat 60

atcacctact ctgactacga actggacccg gctaacccge tggetggtgg tgetgettgg 120

_52_

Val

175

Phe

Pro

Gly

Val

Pro

Val

160

Arg

Arg

240

Leu

Trp

320
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atcgaaggtg
tatacttctg
ggggaccaca

acccaggacg

gcgattgttt
accaaacatc
gaccgcatcc
agctctatcg
gaaacccacg
gaaggtccgg
getgetetge

gaagctatcc

tgctcaaccg

ggtgtteegg

ccttettete

ctttegttcec
acgctaccta
tcgaacgtct

aagttaaaga

gggttgcaat
gtccgecaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac

tggctgacat

cgggtggtgt
gtceggttac

tgctgacccc

gcegtcetgaa
caccgtcttc
gttctctaat

gatcgctctg

cacccgtggt
ttacatgtat
tcacctgatg
taaaaacttc
cgagttaccg
tgttgttatc
ccgtaaaacc

cacccecggct

ttggeegttc
ccagtctatc

ggtacagtac

gctegtatcet
cacgtttgga
gcggaatcta

gaactggttg

tactcttcta
getgtteegt
gttgctcagt
caggcaggtg
ctgctgctgg
aaagacggtg
gttctggaaa

gaactgtacg

gtttctgttg

atccgtcgtt

ctatcttcga
acggtaacgc
ttcgtttgat

ctaaaaccga

ccccattgga
accagtggat
cagttcgtcg
acctgatccg
actgcgacaa
ttgttegttce
tcgctgaatc

acgctgacga

acggtaactc

actgggaact

_53_

ccagggtttt
tttcegtctg
ccegeegcetg

actgcgtgaa

gcgtgacatc
cgtaccgttt
tacaccgcgt
tgcaattcag
cctgetgget
tccgggtcegt
tctgggtcac

agttctgggt

tatctctgac

gaacgttgaa

180
240
300

360

420
480
540
600
660
720
780

840

900
960

990
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