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(400 MHz, DMSO-dé): § 11.52 (s, 1 H), 7.84 (d,J=8.0 Hz, 1 H), 7.40 — 7.31 (m, 4 H), 7.28 — 7.23
(m, 4 H), 6.92 = 6.90 (m, 4 H), 6.03 (d,J = 19.2 Hz, 1 H), 5.78 (d, /= 8.0 Hz, 1 H), 5.14 (d, J =
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'H NMR (400 MHz, DMSO-ds): § 11.55 (s, 1 H), 7.91 — 7.88 (m, 1 H), 7.40 — 7.23 (m, 9 H),

6.92 — 6.88 (m, 4 H), 6.08 (d, /= 10.8 Hz, 1 H), 5.08 (brs, 1 H), 4.49 — 437 (m, 1 H), 4.12 - 4.07
(m, 1 H), 3.80 - 3.61 (m, 8 H), 3.56 — 3.40 (m, 5 H), 2.79 (t, /= 5.8 Hz, 1 H), 2.59 —2.53 (m, 1 H),
1.43 = 1.37 (m, 3 H), 1.13 — 0.92 (m, 12 H). *'P NMR (162 MHz, DMSO-ds): 5 155.13, 154.08.
13C NMR (126 MHz, DMSO-ds): & 162.64, 158.21, 158.20, 150.38, 144.42, 144.39, 139.29,
135.09, 134.99, 134.83, 134.70, 129.90, 129.87, 129.85, 127.87, 127.86, 127.83, 127.76, 126.90,
126.85, 118.97, 118.62, 113.19, 113.17, 101.99, 100.91, 99.45, 88.41, 86.15, 79.71, 73.06, 58.23,
58.07, 58.00, 57.85, 55.03, 55.01, 55.00, 54.98, 42.69, 42.65, 42.59, 42.55, 24.31, 24.28, 24.25,
24.23,24.21,24.18,24.15, 24.13, 19.76, 19.72, 19.70, 19.66, 17.22, 17.02, 16.85, 16.65. ’oF NMR
(376 MHz, DMSO-ds): § -160.84. HRMS calc. for Ca0HusFNsNaOsP [M + Na]* 785.3092, found
785.3098.
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'H NMR (400 MHz, DMSO-ds): § 11.33

(s, 1 H), 8.40 (d,J = 7.6 Hz, 1 H), 8.00 — 7.98 (m, 2 H), 7.65 — 7.61 (m, 1 H), 7.54 — 7.50 (m, 2 H),
7.42 —7.34 (m, 4 H), 7.30 — 7.25 (m, 5 H), 7.16 (d, J = 7.6 Hz, 1 H), 6.95 — 6.91 (m, 4 H), 6.21 (d,
J=18.4Hz 1 H),5.80 (d,J="7.2 Hz, | H), 421 —4.04 (m, 2 H), 3.77 (s, 3 H), 3.76 (s, 3 H), 3.47
—-3.37 (m, 2 H), 1.31 (d, J = 22.4 Hz, 3 H). BC NMR (126 MHz, DMSO-ds): 6 167.37, 163.32,
158.21, 158.19, 154.53, 144.20, 135.47, 135.06, 133.05, 132.78, 129.82, 129.66, 128.45, 128.44,
127.99, 127.85, 126.94, 101.63, 100.18, 96.68, 86.15, 80.15, 70.99, 70.85, 61.08, 55.01, 16.45,
16.25. F NMR (376 MHz, DMSO-ds): § -163.72. HRMS calc. for C3:sH37FN3O7 [M + H]*
666.2616, found 666.2620.
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"H NMR (400 MHz, DMSO-ds): §

11.35 (s, 1 H), 8.43 (d,J=7.6 Hz, 1 H), 8.00 — 7.97 (m, 2 H), 7.65 — 7.61 (m, 1 H), 7.53 — 7.50 (m,
2 H), 7.44 - 7.26 (m, 9 H), 7.11 (d, J = 8.0 Hz, 1 H), 6.94 — 6.90 (m, 4 H), 6.29 — 6.24 (m, 1 H),
454437 (m, 1 H), 420 —4.14 (m, 1 H), 3.82 - 3.75 (m, 7 H), 3.65 - 3.43 (m, 6 H), 2.78 (t, J =
5.8 Hz, 1 H), 2.61 — 2.54 (m, 1 H), 1.45 — 1.38 (m, 3 H), 1.17 — 0.93 (m, 12 H). *'P NMR (162
MHz, DMSO-ds): § 155.21, 154.16. 3C NMR (126 MHz, DMSO-ds): § 167.30, 163.40, 158.24,
154.47, 144.11, 135.18, 135.01, 134.95, 134.85, 133.00, 132.76, 129.89, 129.87, 129.80, 129.77,
128.42, 127.94, 127.92, 127.90, 127.86, 126.99, 126.93, 118.98, 118.65, 113.26, 113.23, 113.22,
101.22, 101.02, 100.99, 99.76, 99.55, 99.52, 96.77, 89.39, 86.26, 79.92, 72.90, 60.60, 58.22, 58.06,
57.95, 57.80, 55.02, 55.00, 54.98, 54.96, 54.95, 54.93, 42.68, 42.58, 24.32, 24.31, 24.26, 24.22,
24.16, 24.12,19.76, 19.74, 19.70, 19.68, 17.16, 16.96, 16.74, 16.54. °F NMR (376 MHz, DMSO-
ds): & -161.78. HRMS calc. for C4+7HssFNsOsP [M + H]" 866.3694, found 866.3688.
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'HNMR (500 MHz, CD;OD): §7.48 (d, J=8.5

Hz, 1 H), 7.00 (ddd, J = 24.0, 17.0, 4.5 Hz, 1 H), 6.26 — 6.00 (m, 2 H), 5.75 (d, /= 8.0 Hz, 1 H),
5.73 — 5.65 (m, 4H), 4.52 — 4.46 (m, 1 H), 4.03 — 3.77 (m, 1 H), (d, J=22.5, 3 H), 1.23 (s, 9 H),
1.22 (s, 9 H). *'P NMR (202MHz, CD;0D): § 18.30. >*C NMR (101 MHz, CDsOD): § 178.19,
173.10, 165.71, 152.06, 150.87, 142.29, 119.64, 117.74, 103.70, 102.56, 100.75, 83.30, 82.24,
82.00, 78.19, 61.66, 49.58,39.90, 27.39, 21.01, 17.13, 16.88, 14.62. '°F NMR (470 MHz, CD:0D):
§ -161.65. HRMS calc. for C23sH34FN>2NaO7P [M + Na]' 587.1782, found 587.1789. k&% 9:

'H NMR (500 MHz, CD;0D): § 7.58 (d, /= 8.0 Hz, 1 H), 6.79 (ddd, J = 55.0, 13.5, 9.0 Hz, 1 H),
6.18 — 5.94 (m, 2 H), 5.77 — 5.65 (m, 5 H), 5.30 — 5.23 (m, 1 H), 4.00 — 3.66 (m, 1 H), 1.37(d, J =
22.5,3 H), 1.23 (s, 9H), 1.22 (s, 9 H). *'P NMR (202MHz, CD30D): § 16.21. *C NMR (101 MHz,
CD:;OD): § 178.19, 178.11, 165.76, 152.08, 150.93, 142.63, 122.64, 120.79, 103.49, 102.32,
100.52, 83.22, 83.17, 79.00, 78.98, 78.83, 78.82, 78.80, 39.89, 27.37, 17.30, 17.05. ’F NMR (470
MHz, CDsOD): § -161.69. HRMS calc. for C23H3sFN207P [M + H]' 565.1963, found 565.1965.
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'H NMR (500 MHz, CD:CN): § 9.31

(brs, 1 H), 7.35 — 7.27 (m, 1 H), 7.08 — 6.84 (m, 1 H), 6.26 — 5.94 (m, 2 H), 5.70 — 5.55 (m, 5 H),

4.59—4.49 (m, 1 H), 4.28 —3.99 (m, 1 H), 3.91 —3.82 (m, 1 H), 3.76 — 3.60 (m, 3 H), 2.86 — 2.71

(m, 2 H), 1.45 — 1.34 (m, 3H), 1.21 - 1.16 (m, 30 H). *'P NMR (202MHz, CD;CN): § 153.40,

151.44, 17.94, 17.24. 3C NMR (101 MHz, CD3CN) § 177.68, 177.64, 163.66, 163.65, 151.40,

149.06, 148.47, 120.62, 119.90, 118.74, 103.71, 82.87, 82.83, 82.82, 82.78, 80.85, 79.24, 59.52,

59.32, 44.31, 44.27, 44.19, 44.15, 39.48, 39.46, 27.20, 27.18, 25.16, 25.08, 25.05, 24.96, 24.89, 10
20.93, 20.85, 17.87, 17.84, 17.62, 17.59. F NMR (470 MHz, CDsCN): § -158.78. HRMS calc.

for C32H3sFN207P2 [M + H]" 765.3041, found 765.3050.
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'H NMR (500 MHz, CD;CN): § 9.30

(brs, 1 H), 7.39 — 7.34 (m, 1 H), 6.79 — 6.53 (m, 1 H), 6.20 — 5.90 (m, 2 H), 5.72 — 5.56 (m, 5 H),
5.43-5.34 (m, 1 H), 4.36 —3.96 (m, 1 H), 3.90 — 3.44 (m, 4 H), 2.86 — 2.58 (m, 2 H), 1.48 — 1.34 20
(m, 3H), 1.26 — 1.14 (m, 30 H). *'P NMR (202MHz, CD:;CN): § 152.43, 150.46, 15.01, 14.84. 3C
NMR (101 MHz, CD3CN) § 177.62, 177.58, 177.56, 177.55, 163.73, 163.72, 151.40, 148.47,
119.77, 103.46, 82.82, 82.77, 82.72, 82.66, 82.59, 82.54, 80.05, 79.89, 79.73, 79.58, 79.53, 79.41,
77.03, 59.71, 59.56, 59.53, 46.36, 46.30, 44.26, 44.14, 44.10, 43.97, 39.47, 39.46, 27.17, 27.14,
25.19, 25.11, 25.04, 25.02, 24.97, 24.94, 23.41, 22.62, 21.06, 21.01, 20.99, 20.93, 18.38, 18.33,
18.12, 18.08, 17.97, 17.95, 17.72, 17.69. F NMR (470 MHz, CD;CN): § -157.27. HRMS calc.

for C32H3sFN207P2 [M + H]'" 765.3041, found 765.3039.
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'H NMR (600 MHz, DMSO-ds) § 7.49 (d, J= 7.5 Hz, 1H), 7.43 (s, 2H),

6.35 - 6.04 (m, 1H), 4.40 — 4.28 (m, 1H), 4.17 (dd, J = 13.0, 3.4 Hz, 1H), 3.96 (ddd, J= 14.4, 11.2,
3.0 Hz, 2H), 1.15 — 0.97 (m, 28H) ppm. '°F NMR (565 MHz, DMSO-ds) § -116.76 ppm. *C NMR
(151 MHz, DMSO-ds) § 165.64, 154.41, 139.29, 123.98, 122.29, 120.57, 94.85, 83.46, 77.85,
70.33, 60.34, 54.91, 17.18, 17.06, 17.04, 17.02, 16.72, 16.70, 16.51, 12.58, 12.29, 11.96, 11.95
ppm.
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'H NMR (600 MHz, DMSO-de) 5 11.44 (s, 1H), 8.05 — 7.99

(m, 3H), 7.66 — 7.60 (m, 1H), 7.55 — 7.49 (m, 2H), 7.46 — 7.41 (m, 1H), 6.21 (s, 1H), 4.46 (s, 1H),
4.24 (dd, J = 13.0, 3.6 Hz, 1H), 4.09 — 3.99 (m, 2H), 1.16 — 0.99 (m, 28H) ppm. '°F NMR (565
MHz, DMSO-ds) § -116.79 ppm. *C NMR (151 MHz, DMSO-ds) § 167.47, 167.35, 163.85,
153.92, 143.56, 132.90, 129.24, 128.55, 128.46, 123.89, 122.18, 120.45, 96.92, 95.40, 84.32,
78.43, 70.35, 60.40, 17.18, 17.06, 17.03, 16.72, 16.70, 16.51, 12.55, 12.29, 11.98, 11.96 ppm.
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'H NMR (600 MHz, DMSO-ds) § 11.39 (s, 1H), 8.32 (d, J=7.6 Hz,

1H), 8.03 — 7.97 (m, 2H), 7.66 — 7.61 (m, 1H), 7.52 (td, J= 8.1, 2.1 Hz, 2H), 7.43 — 7.39 (m, 1H),
6.34 (dd, J= 6.6, 2.1 Hz, 1H), 6.21 (t,J=7.3 Hz, 1H), 5.33 (td, /= 5.5, 2.0 Hz, 1H), 427 - 4.17
(m, 1H), 3.92 (dq, J = 8.3, 2.6 Hz, 1H), 3.86 — 3.80 (m, 1H), 3.71 — 3.64 (m, 1H) ppm. ’F NMR
(565 MHz, DMSO-ds) § -116.86 ppm. *C NMR (151 MHz, DMSO-ds) 5 167.45, 163.73, 154.20,
144.71,132.99, 132.87, 128.55, 128.47, 124.70, 122.99, 121.27, 96.67, 95.41, 84.41, 8421, 83.99,
81.07, 81.05, 81.02, 68.50, 68.35, 68.21, 58.78, 48.61 ppm.
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'H NMR (600 MHz, DMSO-

ds) §11.41 (s, 1H), 8.23 (d, J= 7.6 Hz, 1H), 8.03 — 7.98 (m, 2H), 7.67 — 7.61 (m, 1H), 7.55 — 7.49
(m, 2H), 7.43 — 7.38 (m, 2H), 7.38 — 7.32 (m, 2H), 7.32 — 7.24 (m, 6H), 6.96 — 6.90 (m, 4H), 6.43
(d,J=6.7Hz, 1H), 6.26 (t, J= 7.1 Hz, 1H), 4.47 — 436 (m, 1H), 4.09 (ddd, J=9.1, 4.5, 2.3 Hz,
1H), 3.76 (d,.J = 0.8 Hz, 6H), 3.46 (dd, J= 11.2, 4.7 Hz, 1H), 3.36 (dd, /= 11.1, 2.3 Hz, 1H) ppm.
F NMR (565 MHz, DMSO-ds) § -117.26 ppm. 3C NMR (151 MHz, DMSO-ds) § 167.44, 163.74,
158.25, 158.23, 154.11, 144.32, 135.33, 135.04, 132.97, 132.88, 129.79, 129.69, 128.53, 128.47,
128.00, 127.76, 126.94, 124.43, 122.71, 121.00, 96.78, 95.40, 86.03, 84.38, 79.16, 79.13, 79.09,
69.11, 68.96, 68.81, 61.58, 59.76, 55.04 ppm.
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8.21mmolld1.43mLOD0O0ODODODODODOODODZ22005000000002-0
O000OO0O-NN-ODDODODDOODDOO0ODDOO0ODOO0ODO7Y77.54mg0 3.29mmolO
733.53py LO000D00OO0DO0O1I0000DOO0OTLCO O ODOO0ODODOODODODODOODOOOGO

gdodoooooooobeMO20mLO0 00000 DCMOO 100 NaHCO30O 25mLx 2
o000 ooooooo3omLO0 DD OdOO0O0DD0DU0OO0OO0DU0DO0O0OO0ODb0ODOONazsSO40 0000
o300 00U ODODODODDODDODOUOOOag
gooob20-500EtOAcO 0D D 0DDbDODDODbDO16201.08g0 00760000

goooooooobodd

'H NMR (600 MHz, CD3CN) § 9.24 (s, 1H), 8.26 — 8.11 (m, 1H), 7.97 — 7.92 (m, 2H), 7.67

—7.61 (m, 1H), 7.55 - 7.50 (m, 2H), 7.50 — 7.43 (m, 2H), 7.40 — 7.22 (m, 7H), 6.94 — 6.86 (m, 4H),
6.28 (t,J = 7.3 Hz, 1H), 4.83 — 4.53 (m, 1H), 4.19 (ddt, J=9.1, 6.1, 2.3 Hz, 1H), 3.79 (d, J = 5.7
Hz, 6H), 3.64 — 3.44 (m, 4H), 2.63 (t, J = 5.9 Hz, 1H), 2.49 (t, J = 6.0 Hz, 1H), 1.27 — 1.06 (m,
12H), 1.00 (d, J = 6.8 Hz, 2H) ppm. *'P NMR (243 MHz, CD;CN) § 152.74, 151.77 ppm. '°F NMR
(565 MHz, CDsCN) § -115.92, -116.03 ppm. *C NMR (151 MHz, CD;CN) & 171.66, 168.05,
164.32, 159.87, 155.53, 145.44, 145.36, 145.22, 136.41, 136.35, 136.31, 136.30, 134.24, 134.00,
131.15, 131.12, 129.65, 129.19, 129.12, 129.02, 129.00, 128.18, 128.13, 125.19, 125.08, 123.47,
123.45, 123.36, 121.74, 121.63, 119.36, 119.19, 114.20, 97.76, 87.72, 86.23, 86.02, 85.82, 80.42,
72.17, 72.02, 71.92, 71.87, 71.77, 71.49, 71.35, 71.24, 71.09, 62.84, 62.80, 62.06, 61.54, 60.96,
60.03, 59.90, 59.76, 55.94, 55.91, 55.32, 48.36, 48.33, 44.29, 44.25, 44.20, 44.17, 24.92, 24.88,
24.87, 24.76, 24.74, 24.71, 24.69, 22.78, 22.76, 21.35, 21.33, 21.14, 20.96, 20.92, 20.90, 20.85,
20.12, 20.05 ppm.
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AF¥x—A3

TIPSCI
DMAP
O. O.

O -0  Ag,CO; BnBr O -0  LHMDS Ml 0 A43HY—L e}
HO e BnO/\g —_— B0 T . BnO

O 20°C, 30 hr s THF, -78°C, 1 hr HO DMF, 0°C-20°C TIPSS
40 hr
44 45 146 147
o o MsCl o
o o] OH OMs
1) TBSOTY, EtsN, DCM, 0°C, 2 hr /\ﬁ DIBALH /\g EtsN /\@h
» BnC F ————  » BnO £ —_ . BnO E
2) Selectfluor(BH®#R) DMF, -40°C, 1 hr N 9= RS DCM s
TIPSO 78°C, 2 hr TIPSG 0°C-20°C. 16 hr TIPSO 50
148 149
NHBz
Ky ~EHAFATSLSHY
| BB®7UEZYL @NHBZ /&YO B
N"To 150°C, 2 hr o .nN AcOH, 7k O .N 1M =t kRY %R
e (L oo™~ Ly
SnCly, 70°C, 16 hr 4 110°C, 12 hr S 4 DCM, MeOH
TIPSO > TIPSO ~ -78-0°C, 2hr
151 152 '

f\fc = 'e)
ONaNC i ONNG i
o SOy Ly
T]PSO¢ = O TIPSO\\ E

163 a-BiEk

oodaoda4as

0440 409g0302.77mmol000000O00O01600mLODODOOBNBr054.379g0317.9
ImmolOOOOAg2C0O30250.46g0908.30mmol0 00 0D0OO0ODODOOODOR200

g3o00gfdbobob40gbdb0bb bbb bbb boobo oo
Oo00o0oo0oo0oo0oo0ooooo0oo0obObbo0ooobooi1lsoomLOO0O0OOOOOOOOOGO

dodooooooboi1i000mLx 200 0 0 0 0 0 0D D OO0 bODDbOO0ODO0DU0DU0UOOOoOOOO

JooodoDoooDooDoooDooDo0oo0oDooDoDOooDoOo/000DooO0oOoi10/1-53/7100

000DO0O0D0DO0O0Db0D0004501209g0539.97mmol00035.6700000000
Ooo0oOoooaod

'"H NMR: (400 MHz, A % / —/\-ds) § ppm 2.25 - 2.63 (m, 1 H) 2.90 (dd, J=18.01, 6.63 Hz, 1

H) 3.66 - 3.75 (m, 2 H) 4.27 - 4.45 (m, 1 H) 4.51 - 4.59 (m, 2 H) 7.19 - 7.41 (m, 5 H).

O
O
O
O

Ooo0o0oooao

000146

0450 209g089.99mmol0 00 O0Meld26.82g0188.99mmol0 0 THFO 400mL
Oo0oooLiHMDSO 1MDO206.99mLO2.30000-78000000000000O0¢0O-7
gode6eod 000 O0DO0OODODOOODOONH4sCIDOODS80OOMLODODOODODO?20¢g

goooooob0oooo3ooooboooooooooooooooooooboooaodan
O0d0d0O01000mLx 30000 D0ODO0ODO0OO0OO0OO0OOOOOONazSO4s0O0OO0DO0DOOOGOGd

0odooooooo/00000010:1-3:10000000000000000000O3
0do0oo0ooDoooDooooooil14e6e016g067.72mmol0 00 18.81 000000

Ooo0o0oo0oooOoooan

'H NMR: (400 MHz, A # 7 —A-ds) §ppm 1.11 - 1.28 (m, 4 H) 2.51 - 2.98 (m, 1

H)3.62-3.71 (m, 1 H)3.81 (dd, J=11.40, 2.19 Hz, 1 H) 3.96 (dd, J=8.44, 7.34 Hz, 1 H) 4.25 (ddd,
J=734,4.93,2.19 Hz, 1 H) 4.42 (t, J=3.51 Hz, 1 H) 4.50 - 4.62 (m, 1 H) 4.50 - 4.60 (m, 1 H) 7.24
-7.38 (m, 5 H)
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goooaoano

oogd1il4v

01460 15g063.49mmol0O0DMFO300mLOOO0OOODOOOOO21.619g0317
A44mmol00DMAPDO38.78g0317.44mmol0O0O0O0TIPSCIO48.969g0 253.95
mmolOOO0OO0ODODOODODDODDODDODOD?Z200040000000000000O0OOOSBO0O
mLOOOOOODDODDODODDDODDODDODOOOOZ200mLx 20000000000 00000
ood200mLx 2000 0000200mLx 2000000C00000000020g000O
goooooboooi1ioooooooooobooobooobooboobooboboobobaoao
ocoooooboooo/b0D00000100/1-30/7100000000000000D14
70 259g063.68mmol0 0 050.1500000000000000OD0

'"H NMR: (400 MHz,

7w a kv h-d) §ppm 1.05 - 1.07 (m, 65 H) 1.30 - 1.36 (m, 3 H) 2.62 (dd, /=7.45, 5.70 Hz, 1
H) 3.58 - 3.68 (m, 1 H) 3.70 - 3.77 (m, 1 H) 4.20 - 4.36 (m, 2 H) 4.49 - 4.63 (m, 2 H) 7.28 - 7.39
(m, 4 H).

oooooaod

oododi148

01470 25g063.68mmol0O0DCMIO400mLO OO OTEAO20.629g0 203.77mm
ol0d028.36mMLO3.2000000TBSOTfO026.93g0101.88mmolO OO0 O0O0O0O
gobooo0obozo00bbooboo0otbooo0obi1ooOmLOb0O0O0DbOO0OUO0DOODOOOOOOOGOGnO
Oo00o0oOoO0oo0oo0i100mLx 3000000000 OODO0OOOOOOOOOOOOO0OGOnO
ODMFO400mLOOODOOO-40000 000000 Selectfluor FO45.12g0 127
.36mmol0 0000000 -4000100 00000000 OO0OO0OO0OO0400mLOOCOAO
gdooooooobobobbobbobbbotodoo200mLx 3000 0 Db Do bboboboboboooad
NaSO40 000000 0O0O0ODODODOOODODODOOOOOOODODDODOOODDODODOOOGOaOd
0ooo0obooo/00000050/1000000000000000O01480 189043
.84mmold 0 068.850 000000000 000OD0OAO

'H NMR: (400 MHz, 7 = a2 -d) § ppm 1.02 - 1.14 (m, 57 H) 1.54 - 1.64

(m, 3 H)3.67-3.73 (m, 1 H) 3.78 - 3.85 (m, 1 H) 4.07 - 4.15 (m, 1 H) 4.57 - 4.60 (m, 2 H) 4.73 -
4.86 (m, 1 H) 7.29 - 7.43 (m, 5 H)

ogooooao

Ooo0dnOo149

01480 18g043.84mmol00 000 O0O0360mLOODOODIBAL-HO1IMO 175.36
mLOO-7800 00000000000 -7800200000000000000002
OomLOODODDOOODODOODOOOOODDODODO0OOOOOOOOOOOOODODOOODOOOHRC
10 000300mLOO.1mol/LODODODDODODODOODODI1000D000O0O00DOODOOOO
000000 000t-00000o0b0O0200mLx 4000000000000000O0Na
2SO4s0 00000000 UODODOOODODDODODO0ODU0U0ODU0DUOUODUOUOoODODbObODODDODODOoOOoOOan
0oooooo/00000020/1-4/71000000000000000149013.5¢g
0d32.72mmol0 00 74. 6300 0000000000000

'H NMR: (400 MHz, 2 & 2 s/L 2 -d) § ppm 0.98 - 1.21 (m,

21 H) 1.39 - 1.69 (m, 3 H) 3.23 (br d, J=10.76 Hz, 1 H) 3.46 - 3.71 (m, 2 H) 3.86 - 3.95 (m, | H)
4.19 (br d, J=13.38 Hz, 1 H) 4.37 (br t, J=6.50 Hz, 1 H) 4.47 - 4.73 (m, 2 H) 4.95 (br d, J=6.50 Hz,
1H)5.17 (brt, J=9.13 Hz, 1 H) 7.28 - 7.44 (m, 4 H)
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000150

go000d149013.5g032.72mmol0O0DCMO 150mLOOODOOTEADG6.62g0 6
544mmol0D000OMsCIO6B6.76g059.01mmol000000OOODODOODOOODO
gdlio00000ddd0U0Ooz2000d0d00dU0le0 DD DDODDODDOONaHCOzO OO O
i1mol/LO150mLO OO0 0OO0C0ODOO0ODOODOOO400mLOO0OCOO0DOO0DDODOODOOO
OO0O0O0OO0OHCIODODODOD100mLO1Imol/LO000DO01I00mLOOOCDOOODODOO1I00mML
O00000Na2SO4s200000000O0DODO0OODODODOODDODODODODDODOODODOOOOAZ
20mLO 00 O0OO0O0OCelite0 00D 00OO0DODO0DO0ODODDODODUOODDODODO0ODDODOOOOOOO
001500 15g030.57mmol0 0 093.43000000000000O00OA0O

'H NMR (400 MHz,

7 uiNh-d)0.96-120(m,25H)1.47-1.71 (m, 4 H) 3.68 (d, /=5.00 Hz, 1 H)3.71 -3.77
(m, 1 H) 4.02 (td, J/=6.63, 3.75 Hz, 1 H) 4.20 (br dd, J=3.88, 0.75 Hz, 1 H) 4.26 (br dd, J=3.88,
0.88 Hz, 1 H) 4.42 (q, J=4.88 Hz, 1 H) 4.56 - 4.62 (m, 2 H) 4.63 - 4.76 (m, 1 H) 591 (s, 1 H) 6.11
(d, /=10.76 Hz, 1 H) 7.28 - 7.42 (m, 5 H) ppm.

gooooao

Ooo00O151
ON-02-000-1H-00000-4-000000000028.07g0130.43mmol0O 0O
0000000 0D6.46g048.91mmol0000D0DO0O0DDOODDODODO?288.00m
LOOOoODoOoOi14000 0000010000 DD ObOobODbODOO2000O0OO0OO0OOO0O0O0O
T I e e e I e e 0 A R B A B e A O N R A
01500 16g0 32.61mmol00DCEO200mLO 0O OO0 ODODOODO200 0SnCI4z0O1
7.84g068.47Tmmol0 00 00D0O0O0DOOODODOODZ20003000000O0007
od0dled0Uddo0boOUoUoO0ObODUODU0OO0ObODUdOO0OO0DoOoOLDUIUOO0DDODOUOODODDOOONazsCOz0O O
doO0dO1Imol/LO0200mLODODOODODODODODODOODODSODOOOOODOGO
0200 0000020000000 0Celite0 0 0000O0O0b50g000000000O0O
015000 000000Celitel 0 D0DO0OODODDDODOODDODOODODDOO
200mLx 5000000000000 Z200mLO0 0000 OOO200mMmLOO O OGO
0000000 DbOOoo0DoO0oboDoOo50mLx 2000 000009gO0O0DOOODODOOODGDO
100000000000 b0o00obo0oo0Doo0obooDoooMgSoy,00 0D ODOoOoDOo0OnD
oooo0oDoooo/00000010:1-1:10000000DO0DO00DOD0ODDODODO0DOO0OO
0000000 O0DbODO0OO000OOoO0i151027g044.28mmolO0087.05000000
ooooooooan

'HNMR: (400 MHz, 2 & &2 /L A -d) § ppm 0.97 - 1.19 (m, 21 H) 1.45 - 1.67 (m, 3 H) 3.56 - 3.66

(m, 1 H)3.67-3.74 (m, 1 H) 3.74 - 3.81 (m, 1 H) 4.08 (br d, J=4.50 Hz, 1 H) 4.27 - 437 (m, 1 H)
437-4.44 (m, 1 H) 4.53 - 4.68 (m, 3 H) 6.22 - 6.62 (m, 1 H) 7.29 - 7.45 (m, 5 H) 7.49 - 7.58 (m,
2 H) 7.59 - 7.66 (m, 1 H) 7.83 - 8.13 (m, 3 H) 8.67 (br s, 1 H) ppm.

gooooao

oogi1ls2
OAcOHO300mLOOH0O075mLOO0OOCDOODODO151027g044.28mmol0O
dl1io000ogoonoi1zo0000000000O0DODODO0ODDODDODDOOOOOOOOOOOOO
/0o0o000fdbil10:1-5:100000000O000DOO0O0ODOO0DOODODOODOODOGO
0000001520 18g035.53mmol0 008000000 OOODODODOOODOO
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'HNMR: (400 MHz, 7 & 2 %5 /L Aa-dl) § ppm 0.98 - 1.18 (m, 21 H) 1.40 - 1.60 (m, 3 H) 3.51 - 3.61

(m, 1 H) 3.62 - 3.70 (m, 1 H) 3.70 - 3.81 (m, 1 H) 4.01 (q, J=4.48 Hz, 1 H) 4.32 (d, J/=13.82 Hz, |

H) 4.40 (dd, J=17.73, 4.65 Hz, 1 H) 4.51 - 4.65 (m, 2 H) 5.52 (dd, J=8.25, 2.14 Hz, 1 H) 5.68 (dd,
J=8.19, 2.08 Hz, 1 H) 6.07 (d, J=13.82 Hz, 1 H) 6.35 (d, J=16.75 Hz, 1 H) 7.29 - 7.40 (m, 4 H)
7.44-751 (m, 1 H) 7.57 (d, J=8.19 Hz, 1 H) 7.60 - 7.64 (m, 1 H) 8.07 - 8.16 (m, 1 H) 8.60 - 8.82
(m, 1 H)

Ooo0o0oooao

000153000000 153A

O0-7800015209g017.76mmolOO0DCMDO 180mLOOOODO-7000BCIzO1
mol/LO88.81mLOOO0OOCDOOOODOOO-780-700010000000000O0
godob0oi1000o000O00O0CO0O0DO0OO0OOOO0OOODOOOOODO0D1I5S0mMmLOOOOOOOGO
gooobz2000b00dbdo9ogububobto0bbolbobobbouUoboboobooOonn
goo0oooooo0oooooo0ooooobooboobo0ooboodHPLCOOOODDODODDOOODOOOODOO
0000000000000 O0O0DD0DO0OO0D0ODO00D015301g02.40mmol0 D0 O06.76
0o0oo0o0ooDoooDoooDoDooDoOdd4gd9o.60mmold 0 DO27.030 0000000

gooooad
H NMR for 153: ET48980-107-P1H (400 MHz, DMSO-ds) 6 ppm 0.94 - 1.19 (m, 21

H) 1.36 - 1.54 (m, 3 H) 3.55 - 3.65 (m, 1 H) 3.67 - 3.76 (m, 1 H) 3.80 (q, J=4.42 Hz, 1 H) 4.41 (dd,
J=19.01, 5.13 Hz, 1 H) 5.22 (t, J=5.25 Hz, 1 H) 5.67 (d, J=8.13 Hz, 1 H) 5.93 (d, J=13.76 Hz, 1 H)
7.72 (dd, J=8.25, 1.88 Hz, 1 H) 11.44 (brs, 1 H)

O Ooooo

p—

ooooao

OOdHPLCO:

a. 0O0:00LC-8A0OOHPLC

. 000 :Welch Xtimate C18 2500 100mm3d 10um

. 00O0:AO000OH20010mM NH4y4sHCOzO OBOOUOACN
. 00:2000400BOO700BO

. 00:260mL/0O

f.00:22000 0 254nm

ooooag

1530 LCMSOESIOO:m/z 4170M0O0100RT:3.2750 0
oooogad

Ooooooooooao
T O O T

oLcMsOO:Lc/MSO0ODO00O00.400050B00.4003.40005-950B0O950B0OO.

4500 00 000.0100095-50BO000000O0D0DO.8mI/O00D00OODOOAOH20O
10mM NHzHCOzO OO OBUOUOUOOOOOODOOODODODODODOOOODODODDODDODDOGDODRDO
O0O0O0O0OXbridge-C18 2.1050mm 5um0 0000000000000 0O0O00ODA
pboooouououooooooeELSboooooMsgoogoooooooooooooboDaD
ooooooooMsgoogoiloonoil1ooo0n b OO

ooooogad

"H NMR for 153A: ET48980-107-P2C (400 MHz, DMSO-d6) & ppm 1.01 - 1.08 (m,

18 H) 1.09 - 1.18 (m, 3 H) 1.30 - 1.42 (m, 3 H) 3.47 - 3.57 (m, 2 H) 4.31 (td, J=6.16, 2.19 Hz, 1 H)
4.42 (dd,J=14.95,2.44 Hz, 1 H) 5.14 (t,J=5.63 Hz, 1 H) 5.63 (d, J=8.13 Hz, 1 H) 6.14 (d, J=15.88
Hz, 1 H)7.53 (d,/=8.13 Hz, 1 H) 11.48 (s, 1 H)
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0153A0LCMSOESIODO:m/z 4170M0O100RT:3.12390
gooooao

oLcMsOOg:Lc/MSsO0OO0O00.400050B00.4003.40005-950B0O950B0OO.

4500 00000.010095-50B00000000.8ml/0000000O00AOH20D0
10mM NHzs4HCO30 DO ODODBODODODODDODODDODODDODODDODDODODDOODODODO
O0000Xbridge-C18 2.1050mm 5umO00 00000 O0OO0ODOOCOODOOODOOOODA
DOOODDODDOODODODELSDODODOOMSOOOODOODDOODODODODOODOO
godoooooooMsooogoiloodoi1oo000 00O
gooooao

AE¥—Ah4:

fLNH fL NH (‘\NH
HO N o DMTrO DMTrO NSo DMTrO NSo
oF DMT Cl orFf TBAF oF RRAT 1 FIiE oF
—_——
/( 'J D /( THF
©H NCOp©

\( 7” 153 \( 7/ 154 155 \rN\]/

~r

o1-oo02s,5rRO0-5-000004-000000000-0D0DO0O0-00DO0DO0OOOoOoOog-
3-0o0oo-3-000-4-00000000000O0O0O0-000000000-2-000
Oo0oo0O0dD0-2,4-000154:00015300.22g0528.14pmol000O0O0DO0O20m
LOOOD0D4,4'-00000000000000214.74mg0633.76p molO DO 200
oooooooooooooi1e0ooooobecMO3OmLODODODDODODDDDI00Na
HCOz3O3OmLOOUOOOOOOOOO4OoOooooooz2omLx 20000000000
OONagSO400000D0O0O0DOO0ODOODODOODDODDOODDOODOODOODOO
oooooooooooooooooooooobobbilo-500EtOAcOODOOODOO
gbbo0ooil15400.35g0 009200000000 00000©0

'H NMR (600 MHz, DMSO-ds) § 11.52

(s, 1H), 7.66 (dd, J = 8.2, 1.9 Hz, 1H), 7.40 — 7.35 (m, 2H), 7.35 — 7.30 (m, 2H), 7.28 — 7.21 (m,
5H), 6.93 — 6.87 (m, 4H), 5.99 (d, /= 12.3 Hz, 1H), 5.49 (d, /= 8.1 Hz, 1H), 4.51 — 4.37 (m, 1H),
3.94 (td,J=6.3,2.6 Hz, 1H),3.74 (d, /= 1.0 Hz, 6H), 3.43 (dd, /= 10.7, 2.7 Hz, 1H), 3.26 (dd, J
=10.8, 5.3 Hz, 1H), 1.51 — 1.38 (m, 3H), 0.94 (d, J = 6.7 Hz, 9H), 0.91 — 0.82 (m, 12H) ppm. *C
NMR (151 MHz, DMSO-ds) 6 162.80, 158.26, 150.48, 144.39, 140.65, 135.04, 134.97, 129.76,
129.74, 12788, 127.69, 126.89, 113.21, 113.18, 101.86, 101.46, 100.60, 85.80, 81.27, 81.23,
76.12, 75.92, 61.98, 59.76, 55.08, 17.75, 17.64, 17.62, 17.45, 11.88 ppm. 1*F NMR (565 MHz,
DMSO-ds) 6 -155.53 ppm.
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gi1-00 2R,5RO-5-000004-000000D0O0-0000-D00D0O0ODOAO-
3-oooo-4-00000-3-000-000000000-2-00000000-2,4-0
0D0D155:00015400.339g0459.02py molOOTHFO20mLO O OO TBAFO 156.
02mgO 596. 73y molOO DO O0O0OOO2200500000000000000D000
oooooooooooooooooooooobobobooboboboboOboOoODoODboOOoOOoOOoOOon0n
g:bcMOOO-50MeOHOO0O0DOO0OO0ODODOOODOO15500.22g0 008500000
gbooooboadgano

"H NMR (600 MHz, DMSO-ds) § 11.49

(d, /=22 Hz, 1H), 7.48 (dd, /=82, 2.2 Hz, 1H), 7.42 — 7.37 (m, 2H), 7.33 (t, J = 7.8 Hz, 2H),
7.29 - 17.21 (m, 5H), 6.93 — 6.88 (m, 4H), 5.99 — 5.91 (m, 2H), 5.52 (dd, /= 8.2, 2.2 Hz, 1H), 4.09
—4.03 (m, 1H), 3.91 (td, /=5.6, 3.6 Hz, 1H), 3.74 (d,J= 1.0 Hz, 6H), 3.31 —3.23 (m, 2H), 1.45 -
1.27 (m, 3H) ppm. “C NMR (151 MHz, DMSO-de) § 162.82, 158.14, 150.49, 144.68, 140.80,
135.43, 135.27, 129.74, 129.70, 127.92, 127.68, 126.81, 113.26, 101.79, 101.32, 100.56, 81.66,
81.63, 74.96, 74.76, 62.79, 59.76, 55.06, 16.74, 16.58 ppm. ’F NMR (565 MHz, DMSO-ds) § -
157.12 ppm.

oooogad

(L

DMTIO a0

|

N C/\/O' FE,,O
N
Tr

g3-00d2RrR,5RO0-2-000004-00000D000D-0000-000D00DO00D0
-5-02,4-000000000-1-000-4-0000-4-000-0000000000-3-
uooouotb-oooouoooooouoooooooooooboboboboboboDbDbDbO156:0
0015500.22g0391.05p molOODCMO10OmLOOOON-OO0DOOOCOOODODO
64.21mg0d 782.11py molD62.34py LOOOODIPEAO 252.70mg0 1.96mmol0O 3
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'H NMR (600 MHz, CDsCN) § 9.04 (s, 1H), 7.57 — 7.43 (m, 3H), 7.37 — 7.29 (m,

6H), 7.28 — 7.21 (m, 1H), 6.91 — 6.84 (m, 4H), 5.99 (dd, J = 15.5, 4.4 Hz, 1H), 5.48 (dd, J = 8.2,
3.0 Hz, 1H), 4.43 — 430 (m, 1H), 4.14 — 4.06 (m, 1H), 3.85 — 3.68 (m, 7H), 3.67 — 3.53 (m, 2H),
3.47-3.37 (m, 1H), 3.37 - 3.30 (m, 1H), 2.61 (t, /= 5.9 Hz, 1H), 2.42 (t, /= 6.1 Hz, 1H), 1.63 -
1.35 (m, 3H), 1.26 (dd, J = 11.2, 6.7 Hz, 1H), 1.16 (dd, J = 8.6, 6.8 Hz, 9H), 1.04 (d, J = 6.8 Hz,
3H) ppm. *C NMR (151 MHz, CDsCN) § 163.57, 159.75, 151.51, 145.88, 142.03, 142.00, 141,96,
141.93, 136.72, 136.66, 136.65, 136.58, 131.08, 131.06, 131.04, 129.07, 128.99, 128.91, 127.97,
127.95, 119.37, 119.19, 114.11, 114.09, 102.69, 102.61, 102.36, 101.45, 101.33, 87.56, 87.44,
87.37, 87.25, 87.24, 87.22, 82.94, 82.92, 82.91, 82.71, 82.68, 82.65, 78.59, 78.49, 78.39, 78.28,
78.12, 78.02, 77.91, 77.81, 63.36, 62.83, 62.80, 60.96, 59.68, 59.54, 59.49, 59.36, 55.93, 55.91,
48.37, 48.34, 44.22, 44.14, 44.09, 44.01, 24.96, 24.91, 24.84, 24.82, 24.79, 24.76, 24.72, 22.78,
22.76,21.34,21.14, 20.98, 20.93, 20.85, 20.80, 20.12, 20.06, 18.09, 17.92, 17.84, 17.68 ppm. '°F
NMR (565 MHz, CD;CN) §-158.30, -158.31, -158.74, -158.74 ppm. 'P NMR (243 MHz, CD;CN)
§150.80, 150.53 ppm.
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"H NMR (600 MHz, DMSO-ds) 6 11.50

(d,/=22Hz 1H), 7.61 (d, /=82 Hz, 1H), 7.42 - 7.37 (m, 2H), 7.31 (dd, J = 8.5, 7.1 Hz, 2H),
7.28 —7.20 (m, SH), 6.93 — 6.87 (m, 4H), 6.18 (d, J = 15.2 Hz, 1H), 5.65 (dd, J = 8.2, 2.2 Hz, 1H),
451 -4.42(m, 2H),3.73 (d, /= 0.9 Hz, 6H), 3.25 - 3.13 (m, 2H), 1.38 - 1.25 (m, 3H), 1.04 - 0.92
(m, 22H) ppm. *C NMR (151 MHz, DMSO-ds) § 162.89, 158.17, 150.61, 144.60, 140.45, 135.18,
129.67, 129.65, 127.84, 127.59, 126.78, 113.20, 104.65, 103.46, 101.59, 85.90, 85.89, 85.80,
76.78, 76.58, 62.87, 59.76, 55.05, 17.75, 17.72, 15.28, 15.12, 11.68 ppm. ’F NMR (565 MHz,
DMSO-ds) 6 -145.32 ppm.
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"H NMR (600 MHz, DMSO-ds) & 11.45

(d,J=23Hz, 1H), 7.63 (d,J = 8.2 Hz, 1H), 7.44 — 7.39 (m, 2H), 7.35 — 7.20 (m, 8H), 6.94 — 6.87
(m, 4H), 6.22 (d, J = 4.5 Hz, 1H), 6.12 (d, J = 16.6 Hz, 1H), 5.69 (dd, J = 8.2, 2.2 Hz, 1H), 4.52
(ddd, J=17.5,5.2, 2.5 Hz, 1H), 4.09 (ddd, J = 15.7, 4.6, 2.6 Hz, 1H), 3.74 (s, 6H), 3.19 (ddd, J =
9.6,7.1,2.1 Hz, 1H),3.03 (dd, J=9.9, 5.2 Hz, 1H), 1.36 — 1.09 (m, 3H) ppm. *C NMR (151 MHz,
DMSO-ds) § 162.98, 158.11, 150.74, 144.80, 140.82, 135.53, 135.40, 129.66, 127.88, 127.64,
126.74, 113.24, 113.23, 105.05, 103.89, 101.61, 90.32, 90.04, 86.88, 85.53, 75.40, 75.20, 67.03,
63.46, 63.43, 55.04, 54.92, 25.14, 15.19, 15.03 ppm. '°F NMR (565 MHz, DMSO-ds) & -143.86
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O000000000Do0DOo00oO00220065000000002-000000-N,N-0O0O8O
0000000000 O0D0D0O00Do0DO790.92mgd 3.34mmold 746.15p LOO OO
Ooooi1000000TLCOODOOODODODDODDODODODODODODODOODOODOOOO0OO0OO0On0Oan
DCMO15mLO0O00OOOOODCMOO100 NaHCOzO25mLx 2000000 000O0¢O
O30mLODODO0ODODO0ODO0ODO0ODO0ODO0DO0OO0ODODOOOONazSO4s20000O0O0ODOOODOGO 360
gooooooooooooo0oooooo0ooooooooooobooooOoobooOonOoono?20-6
O0OEtOACOUODDODODOODDODOL15900.97g0 0076000000 0O00O0O0DOOO
0o

'H NMR (600 MHz, CDsCN) § 9.10 (s, 1H), 7.52 (d, J = 8.2 Hz, 1H), 7.50 — 7.44

(m, 3H), 7.38 — 7.28 (m, 7H), 7.27 — 7.21 (m, 1H), 6.88 (ddd, J = 9.0, 5.1, 2.0 Hz, 4H), 6.17 (dd, J
=15.8,2.6 Hz, 1H), 5.64 (dd, J= 10.8, 8.2 Hz, 1H), 4.80 — 4.58 (m, 1H), 4.40 — 4.30 (m, 1H), 3.85
—3.66 (m, 8H), 3.63 — 3.54 (m, 1H), 3.28 (ddt, J = 9.6, 7.0, 2.5 Hz, 1H), 3.22 - 3.13 (m, 1H), 2.60
(t,J=5.9Hz, 1H), 2.51 (t,J = 6.0 Hz, 1H), 1.43 — 1.32 (m, 3H), 1.18 (d, J = 6.8 Hz, 4H), 1.11 (dd,
J=6.8, 2.3 Hz, 6H) ppm. *C NMR (151 MHz, CD;CN) § 163.75, 163.70, 159.72, 151.67, 151.65,
145.97, 141.39, 141.33, 136.86, 136.76, 130.99, 130.98, 129.00, 128.95, 128.87, 127.89, 119.31,
119.28, 114.09, 114.07, 102.66, 102.59, 92.00, 91.97, 91.72, 87.87, 87.85, 87.77, 87.75, 87.23,
87.21, 79.66, 79.55, 79.44, 79.33, 79.15, 79.05, 78.93, 78.83, 64.48, 64.45, 64.42, 60.96, 59.77,
59.64, 59.44, 59.31, 55.90, 44.19, 44.11, 44.03, 25.00, 24.95, 24.89, 24.84, 24.78, 21.15, 20.95,
20.92, 20.90, 20.87, 16.49, 16.36, 16.21, 14.51 ppm. °F NMR (565 MHz, CD;CN) § -144.63, -
145.20 ppm. *'P NMR (243 MHz, CDsCN) § 152.37, 149.99 ppm.
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'H NMR (600 MHz, DMSO-ds) § 12.35 (s, 1H), 11.51 (d, J = 2.2 Hz, 1H), 7.61 (d, J = 8.2 Hz,
1H), 7.44 —7.39 (m, 2H), 7.35 — 7.20 (m, 8H), 6.94 — 6.86 (m, 4H), 6.18 (d, J = 15.5 Hz, 1H), 5.65
(dd, J= 8.2, 2.1 Hz, 1H), 5.11 (dd, J = 14.9, 1.7 Hz, 1H), 4.81 (t, J = 6.4 Hz, 1H), 3.74 (s, 6H),
3.23 (ddd, J=9.8, 7.4, 2.2 Hz, 1H), 3.09 (dd, J= 9.9, 5.1 Hz, 1H), 2.57 (dd, J = 8.0, 5.9 Hz, 2H),
2.53 (dd,J=5.9, 1.7 Hz, 2H), 1.40 — 1.22 (m, 3H) ppm. ’F NMR (565 MHz, DMSO-ds) & -144.76
ppm. *C NMR (151 MHz, DMSO-ds) § 173.47, 170.88, 162.95, 162.31, 158.13, 150.71, 144.65,
140.24, 140.20, 135.39, 135.26, 129.65, 128.92, 127.89, 127.65, 127.62, 127.42, 126.76, 113.26,
113.24, 112.77, 104.39, 103.23, 101.60, 90.65, 90.38, 85.70, 85.10, 76.94, 76.70, 63.27, 63.24,

55.04,35.79, 30.77, 28.91, 28.63, 14.95, 14.80 ppm.
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O01000mLx 3000 0O0D0OODDODDODOO0OO0OO0OO0OOOOODODO1000mLOODODOODOOONazS
O40000000000DO00O0DO0DODOO0OODOODO0OODOO0ODOODOOODDODOOODOOONOGO
0odooooooosicO0o0o0o0ooo/00d0O0DbDDbD100/1-1/100000000
gooo0oboDog2270366g00072.80 0000000000 0DO0O0O

'H NMR: DMSO-ds, 400 MHz, & 7.98-8.00 (m, 2H), 7.90-7.92 (m,

2H), 7.68-7.72 (m, 1H), 7.59-7.63 (m, 1H), 7.53-7.57 (m, 2H), 7.40-7.44 (m, 2H), 7.32 (d, J = 4.4
Hz, 1H), 5.50-5.58 (m, 1H), 5.18-5.22 (m, 1H), 4.41-4.54 (m, 3H), 1.43 (d, J = 22.8 Hz, 3H).
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'H NMR CDCls, 400 MHz, 6 8.12-8.15 (m, 2H), 8.02-8.04 (m, 2H),

7.56-7.64 (m, 2H), 7.42-7.50 (m, SH), 6.35 (s, 1H), 5.28-5.30 (m, 1H), 4.86-4.90 (m, 1H), 4.75-
4.80 (m 1H), 4.61-4.66 (m, 1H), 1.72 (d, J = 22.4 Hz, 3H).
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'HNMR (): CDCls, 400 MHz, & 7.99-8.03 (m, 2H), 7.62-7.66 (m, 1H), 7.55-7.58 (m, 1H), 7.47-7.51
(m, 2H), 7.39-7.44 (m, 2H), 6.37 (d, J = 18 Hz, 1H), 6.22-6.30 (m, 1H), 4.87-4.90 (m, 1H), 4.79-
4.83 (m, 1H), 4.67-4.72 (m, 1H), 1.33 (d, J = 22.4 Hz, 3H).
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'H NMR: DMSO-ds, 400 MHz, 6 8.43 (s, 1H), 8.15 (s,

1H), 7.37 (s, 2H), 6.18 (d, J = 18 Hz, 1H), 5.68 (d, J = 7.2 Hz, 1H), 5.24-5.26 (m, 1H), 4.24-4.35
(m, 1H), 3.84-3.95 (m, 2H), 3.67-3.73 (m, 1H), 1.05 (d, /= 22.8 Hz, 3H).
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'H NMR (ET43664-53-P1B): DMSO-ds, 400 MHz, & 11.26 (s, 1H),

8.79 (d, J = 8.4 Hz, 2H), 8.04 (d, J = 7.2 Hz, 2H), 7.53-7.66 (m, 3H), 6.35 (d, J = 17.6 Hz, 1H),
5.77 (d,J=7.2 Hz, 1H), 5.28-5.31 (m, 1H), 4.29-4.39 (m, 1H), 3.99 (d,J = 9.2 Hz, 1H), 3.87-3.91
(m, 1H), 3.70-3.75 (m, 1H), 1.12 (d, J = 22.4 Hz, 3H). '°F NMR (ET43664-53-P1B): DMSO-ds,
376 MHz, 6: -161.38. LCMS [M + H]" = 388.1
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'H NMR (600 MHz, DMSO-ds) 8 11.27 (s,

1H), 8.64 (s, 1H), 8.59 (s, 1H), 8.08 — 8.02 (m, 2H), 7.68 — 7.62 (m, 1H), 7.56 (t, J = 7.7 Hz, 2H),
7.41 —7.36 (m, 2H), 7.30 — 7.16 (m, 7H), 6.86 — 6.77 (m, 4H), 6.48 — 6.33 (m, 1H), 5.76 (d, /= 7.7
Hz, 1H), 4.60 — 4.46 (m, 1H), 4.22 — 4.16 (m, 1H), 3.71 (d, J = 6.4 Hz, 6H), 3.54 (dd, J = 10.6, 6.9
Hz, 1H), 3.29 (dd, J = 10.6, 2.0 Hz, 1H), 1.22 — 1.14 (m, 3H) ppm. °F NMR (565 MHz, DMSO-
ds) & -159.52 ppm. *C NMR (151 MHz, DMSO-ds) § 165.64, 158.06, 158.04, 151.71, 151.41,
150.64, 149.62, 144.71, 135.58, 135.33, 133.32, 132.51, 129.74, 129.70, 128.53, 128.48, 127.75,
127.73, 126.68, 125.75, 123.91, 113.13, 113.08, 101.39, 100.20, 89.22, 88.95, 85.57, 80.67, 72.51,
72.39, 63.41, 59.76, 55.00, 54.98, 54.92, 16.64, 16.47 ppm.
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00000238:00023701.0g01.45mmol0O0DCMO29.35mLOO0O0ON-000
0000000 0238.06mgd 2.90mmold230.91y LOOODODIPEAO936.89mg
O7.25mmold1.26mMmLO DO OOODODOOOOOOOODO?22005000000002-
0O0D0DO0O0OO0O-N,N-OD0OOD0ODDQOOO0ODDOODDODOODDOODOO0686.30mgd2.90mmol
0647. 45y LOOD OO ODODODO.500000O0TLCO0O OO ODODODOODDODODOOGOAGA
gdododooooooooobecMO20mLO000OOOODCMODO100NaHCO30 25m
Lx 20 000000 000O030mLO0 00O 0O0OOOOODODDODODODGO-SO-GONazSO»z00
0ododo0oo0oo0oooDo3e0dO0D0OO0OODDODODODO0OO0OO0OO0OOODODDODODODODODDODOOOGOaGO
0ooooDoo0oboD30-700EtOACcOD 00D DODDODODOOD23801.0g00 077
oboDooooooooooodd

'H NMR (600 MHz, CD3CN) § 9.33 (s, 1H), 8.53 (d, /= 4.5 Hz, 1H), 8.34 (d, J =

13.6 Hz, 1H), 7.99 (d, J = 7.6 Hz, 2H), 7.67 - 7.61 (m, 1H), 7.57 - 7.51 (m, 2H), 7.46 — 7.41 (m,
2H), 7.33 — 7.17 (m, 6H), 6.83 — 6.74 (m, 4H), 6.38 — 6.31 (m, 1H), 4.98 — 4.87 (m, 1H), 4.36 —
4.29 (m, 1H), 3.86 — 3.67 (m, 7H), 3.63 — 3.51 (m, 4H), 2.62 (ddd, J = 6.5, 5.4, 1.9 Hz, 1H), 2.48
—2.40 (m, 1H), 1.34 — 1.26 (m, 3H), 1.17 — 1.09 (m, 9H), 0.99 (d, J = 6.8 Hz, 3H) ppm. *'P NMR
(243 MHz, CD5CN) § 150.63, 149.67 ppm. 1°F NMR (565 MHz, CD;CN) § -159.13, -159.32 ppm.
13C NMR (151 MHz, CDsCN) § 166.11, 159.69, 159.66, 159.64, 159.61, 152.90, 152.42, 151.09,
145.95, 145.93, 143.68, 143.54, 136.72, 136.57, 136.56, 134.79, 133.61, 131.15, 131.13, 131.10,
131.08, 129.66, 129.15, 129.11, 129.03, 128.77, 128.74, 127.85, 125.83, 125.76, 119.54, 119.34,
114.00, 113.94, 113.90, 102.34, 102.17, 102.14, 101.13, 100.93, 91.15, 91.06, 90.88, 90.80, 87.23,
87.20, 82.15, 81.91, 81.88, 75.57, 75.47, 75.35, 75.24, 75.14, 64.07, 63.56, 60.96, 59.42, 59.32,
59.29, 59.19, 55.88, 55.86, 55.84, 44.07, 43.99, 24.97, 24.92, 24.87, 24.82, 24.80, 24.75, 21.15,
20.94,20.92, 20.89, 20.87, 17.92, 17.89, 17.81, 17.80, 17.75, 17.73, 17.65, 17.63 ppm.
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NO;BO:500-70002000000000000O024203.8g05.66mmol0 0 046.
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4000000000000 00OLCMS:ET44598-40-P1C10
"H NMR: ET44598-40-P1A1, 400 MHz, MeOH-d4 § 8.19 (s, 1 H), 7.39-7.49

(m, 2 H), 7.14-7.37 (m, 7 H), 6.73-6.90 (m, 4 H), 6.19 (d, J = 18.0 Hz, 1 H), 4.37-4.54 (m, | H),
4.19 (m, 1 H), 3.70-3.80 (m, 6 H), 3.45-3.63 (m, 2 H), 2.58-2.81 (m, 1 H), 1.17-1.24 (m, 8 H).
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024301.04g0 008000000 O0DODODODODOOO

'H NMR (600 MHz, CD;CN) § 12.07 (s, 1H), 9.40 (s, 1H),

8.07 —7.76 (m, 1H), 7.45 (ddt, J= 9.8, 8.1, 1.3 Hz, 2H), 7.36 — 7.18 (m, 7H), 6.20 — 5.99 (m, 1H),
4.63 —4.48 (m, 1H), 4.25 (tdd, J=11.1, 5.0, 3.1 Hz, 1H), 3.81 — 3.70 (m, 7H), 3.67 — 3.42 (m, 3H),
2.77 = 2.56 (m, 2H), 1.32 — 1.09 (m, 22H), 1.00 (d, J = 6.8 Hz, 3H) ppm. *'P NMR (243 MHz,
CDsCN) § 150.24, 149.11 ppm. “F NMR (565 MHz, CD;CN) § -172.62, -172.85 ppm. *C NMR
(151 MHz, CDsCN) § 181.12, 180.96, 171.66, 159.74, 159.70, 159.67, 159.60, 156.32, 156.27,
149.28, 149.23, 149.15, 148.93, 145.95, 145.84, 138.10, 136.74, 136.65, 136.46, 131.27, 131.23,
131.20, 131.13, 131.10, 131.06, 129.21, 129.11, 128.99, 128.85, 128.73, 127.92, 127.86, 119.57,
114.03, 114.00, 113.90, 113.86, 102.30, 102.29, 101.89, 101.87, 101.09, 101.08, 100.68, 100.65,
91.08, 90.60, 90.33, 87.36, 87.22, 86.94, 82.09, 81.64, 81.61, 76.24, 74.94, 64.31, 63.06, 60.96,
58.92, 58.78, 58.27, 58.14, 55.90, 55.88, 55.86, 55.85, 55.32, 44.06, 43.98, 36.61, 36.42, 24.95,
24.89, 24.83, 24.80, 24.75, 24.71, 21.17, 21.15, 21.13, 20.92, 20.87, 19.38, 19.25, 19.22, 19.19,
19.16,19.13, 18.18, 18.15, 18.01, 17.98, 17.74, 17.58, 14.51 ppm.

gooooao
oogo229

10

20

30

40

50



(245) JP 2024-539093 A 2024.10.28

NH; NH,
N~"NH N N
¢ y N
O. N i < |
B0 £ t-BUOK, t-BuOH, ACN, Bzo/\q
30~65 °C, 17 h y
228 B0 F
229

IZIIZIIZID[I[IDDDlDIZIIZIIZID[I[IDDt-BuOKD40.9gD365mmo|D2.90DDDD
Ot-BuOHDO 1265mLO D00 O0D0O0O0229A056.7g0377mmol0 3.000000000
229A0 ACNO30OOmLOOOO33ODO0OO0OOO0OO0OOO0ODODOOOOOOOOOOS30000O0O
0000000000000 dON 003000000010 0000000O00000O00O022
80 55.0g0126mmol01.0000 0 0ACNO275mLOD0DO0O0300000O000O00
Oo00oO0O0O00es00000000O00OLb0O0555000160000000TLCOZ2280
gooooooooooooooooooooopooooooLeMsOoOo2z2s500000
MSODODOODOODODO30000D000D0DO0ODOOONH4CIO10LO OO DOEtOAC
geLO00bobuoobobobbo0obopobuobouobo:pHO0 700 0OD0DO0ODO0ODbDODODDOO
00d0l1LO00O0DOOONazSO40000000ODODDODOODODDODODOOOOOUOODOOG OO
000000 OooOobObObOoOobOo0oo0oo0oOooooOooOosic,00O0O0OO0O/000000371
01/101/200/10000000000229044.99g088.7mmol00023.5000
Ooo0oooooooaoao

'H NMR (ET44179-41-P1A): DMSO-d6, 400 MHz, 8.08-7.99 (m, 2H),

7.95 (s, 1H), 7.93-7.87 (m, 2H), 7.75-7.68 (m, 1H), 7.64-7.52 (m, 3H), 7.46-7.37 (m, 2H), 6.89 (s,
2H), 6.26 (d, J = 19.6 Hz, 1H), 5.92 (s, 2H), 4.92-4.81 (m, 1H), 4.73-4.59 (m, 2H), 1.28 (d, J =
23.2 Hz, 3H). F NMR (ET44179-41-P1A): CDCls, 376 MHz, -155.890, -163.981, -169.424.
LCMS calculated for C2sHasFN6Os [M+H]" m/z = 507.17, found 507.10/548.10.
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'H NMR : DMSO-d6, 400 MHz, 7.99 (s, 1H), 6.97 (s, 2H), 6.00 (d, J = 18.4 Hz, 1H), 5.89

(s, 2H), 5.62 (d, J = 6.8 Hz, 1H), 5.25 (t, J = 5.2 Hz, 1H), 4.30-4.13 (m, 1H), 3.94-3.80 (m, 2H),
3.74-3.64 (m, 1H), 1.07 (dd, J = 22.4 Hz, 3H). °F NMR : DMSO-d6, 376 MHz, -161.215, -
174.032. LCMS calculated for C1iHisFN6Os [M+H]* m/z = 298.12, found 299.1.
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'H NMR: DMSO-d6, 400 MHz, 8.41 (s, 1H), 7.93 (br s, 2H), 6.07 (d,J = 17.6 Hz, 1H), 5.71

(d,J=72Hz, 1H), 522 (t,J=4.8 Hz, 1H), 4.32-4.15 (m, 1H), 3.94 (d, /= 9.2 Hz, 1H), 3.90-3.82
(m, 1H), 3.74-3.65 (m, 1H), 1.08 (d, /= 22.4 Hz, 3H). “F NMR: DMSO-d6, 376 MHz, -51.643, -
161.322. LCMS calculated for C11H13F2NsOs [M+H]" m/z = 302.10, found 302.1/324.1.
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'H NMR: DMSO-d6, 400 MHz, 8.27 (s, 1H), 8.09-7.80 (m, 2H), 7.40 (d, J = 7.2 Hz,

2H), 7.33-7.15 (m, 7H), 6.81 (dd, J= 8.4, 16.4 Hz, 4H), 6.20 (d, J= 18.8 Hz, 1H), 5.74 (d, J=7.6
Hz, 1H), 4.54-4.34 (m, 1H), 4.14 (t, J = 7.6 Hz, 1H), 3.72 (d, J = 3.6 Hz, 6H), 3.65-3.52 (m, 1H),
3.25(d,J=10.0 Hz, 1H), 1.15 (d, J = 22.4 Hz, 3H). F NMR: DMSO-d6, 376 MHz, -51.601, -
160.025. LCMS calculated for C32H;1F2NsOs [M+H]" m/z = 603.23, found 604.2/303.1.
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301.08g0008100000000000O0D0O
'H NMR (600 MHz, CDsCN) § 8.07 (d, /= 13.1 Hz, 1H), 7.46

—7.40 (m, 2H), 7.34 - 7.16 (m, 7H), 6.84 — 6.73 (m, 4H), 6.38 (s, 2H), 6.22 — 6.03 (m, 1H), 4.80 —
4.70 (m, 1H), 4.32 — 4.23 (m, 1H), 3.84 — 3.65 (m, 7H), 3.61 — 3.48 (m, SH), 2.65 — 2.58 (m, 1H),
242 (t,J = 6.1 Hz, 1H), 1.31 - 1.23 (m, 4H), 1.14 — 1.08 (m, 8H), 0.97 (d, J = 6.8 Hz, 3H). I°F
NMR (565 MHz, CD;CN) § -52.43, -52.54, -159.60, -159.75 ppm. *'P NMR (243 MHz, CDsCN)
§ 150.86, 149.65 ppm. *C NMR (151 MHz, CD;CN) § 160.44, 159.55, 159.54, 159.49, 159.07,
158.61, 158.47, 151.42, 151.29, 151.27, 145.80, 140.74, 136.57, 136.51, 136.43, 136.37, 131.07,
131.06, 130.97, 130.96, 130.90, 129.01, 128.97, 128.93, 128.65, 128.63, 127.73, 127.70, 119.31,
119.21, 119.18, 119.16, 119.13, 119.09, 113.86, 113.83, 113.80, 113.78, 102.10, 102.08, 101.90,
101.87, 100.89, 100.69, 100.66, 90.79, 90.63, 90.53, 90.37, 87.13, 87.11, 81.86, 81.71, 81.68,
75.28, 75.19, 75.17, 75.08, 75.04, 74.94, 74.84, 63.80, 63.35, 60.86, 59.34, 59.21, 59.17, 59.04,
55.82, 55.80, 55.77, 55.75, 43.96, 43.93, 43.87, 43.85, 24.88, 24.84, 24.82, 24.80, 24.77, 24.73,
21.14,20.83, 20.78, 20.73, 17.84, 17.81, 17.70, 17.68, 17.65, 17.54, 17.52 ppm.

10

20

30

40

50



(248) JP 2024-539093 A 2024.10.28

oooooao
AX—NhL6
0.,.Cl
NCTp o
A~O DMTICI A O NiPr, . (\ATH
NMI, DIPEA
o. ,N._NH Py o. ,N._NH ) 71’
LY — omt o™~ 2 T >~ DMIO \ Lo
— O R DCM 0.6 *
HO F HO F NCTp”

209 210 W/NW/211

1. K 2/\7 B, DMAP
DCM, 1t. PN
2. CPG, HBTU, DIPEA, ACN, rt DMTrQ NI/\NfH
)i
o)

AcOIZEBF vy ELY \(_Z
o)
N

o
o F

2 -FTHXF-2-T0FB-2C-AFIIYDY

02'-0000-2'-0000-2'-C-0000000020900000002.300000
gooad
gooaoan

ug1l-0o02RrR,5RO0-5-000004-000000O00O0-0000-000000000-
3-oooo-4-00000-3-000-000000000-2-00000000-2,4-0
0OD0210:00020901.0g03.84mmol000D0O0O0O030mLODOOOA4,4'-0000
OCoOoOooDoDO0oO0b1.56g04.61mmol0 020000000000 0000O00O160
oooobcMO3SOmLOOOOOOOOO100NaHCOzO3OMmLOOOOOOOGOAGO
goboobo0ogoz20mLx 20 00000000000NazSO42000000O000D00O0
ubobooubouobouobouobouoobooboooboooboobooboooboooboboao
gbcMOOdo-50MeOHO 00O O0OOOO0ODOODODOZ21001.95g0 0090000000
gobooogbod

O Ooo0oooao

10

20

30

40

50



(249) JP 2024-539093 A 2024.10.28

'H NMR (600 MHz, DMSO-ds) § 11.53 — 11.50 (m, 1H), 7.84

(d,J=8.1 Hz, 1H), 7.40 — 7.31 (m, 4H), 7.29 — 7.22 (m, SH), 6.94 — 6.88 (m, 4H), 6.07 — 5.97 (m,
1H), 5.78 (s, 1H), 5.14 (s, 1H), 4.12 — 4.04 (m, 1H), 4.00 —3.97 (m, 1H), 3.74 (s, 6H), 3.41 (dd, J
=11.1,4.1 Hz, 1H), 1.37 - 1.25 (m, 3H) ppm. "°F NMR (565 MHz, DMSO-ds) & -159.88 ppm. *C
NMR (151 MHz, DMSO-ds) § 162.72, 158.19, 158.17, 150.45, 144.55, 135.32, 134.93, 129.81,
127.95, 127.75, 126.86, 113.29, 101.88, 101.22, 100.03, 86.02, 80.06, 71.31, 61.32, 59.75, 55.06,
16.50, 16.33 ppm.
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"H NMR (600 MHz, CDsCN) § 9.15 (s, 1H), 7.93 — 7.86 (m, 1H), 7.44 (dt,J=8.3, 1.3

Hz, 2H), 7.37 — 7.24 (m, 6H), 6.92 — 6.85 (m, 4H), 6.16 — 5.99 (m, 1H), 5.07 (dd, J=17.6, 8.1 Hz,
1H), 4.49 — 4.32 (m, 1H), 4.17 — 4.08 (m, 1H), 3.91 — 3.64 (m, 7H), 3.63 — 3.42 (m, 2H), 2.69 —
2.64 (m, 1H), 2.48 —2.41 (m, 1H), 1.57 - 1.35 (m, 3H), 1.21 — 1.12 (m, 10H), 1.01 (d, /= 6.8 Hz,
3H) ppm. *'P NMR (243 MHz, CDsCN) § 150.69, 149.37 ppm. 1 ’F NMR (565 MHz, CDsCN) §
-159.70 ppm. *C NMR (151 MHz, CD:CN) § 163.57, 159.86, 159.82, 151.53, 151.51, 145.71,
140.85, 136.39, 136.31, 136.27, 136.18, 131.35, 131.29, 131.25, 129.25, 129.18, 128.99, 128.96,
128.12, 128.07, 119.62, 119.38, 114.15, 114.12, 103.10, 103.07, 102.23, 102.21, 101.95, 101.92,
101.02, 101.00, 100.73, 100.71, 90.16, 87.80, 87.75, 81.33, 81.14, 81.12, 74.67, 74.56, 74.47,
74.29, 74.19, 74.09, 61.84, 61.37, 60.96, 59.33, 59.20, 59.05, 58.92, 55.95, 55.91, 55.32, 44.09,
44.00, 24.98, 24.93, 24.90, 24.88, 24.86, 24.75, 24.71, 21.15, 20.99, 20.93, 20.88, 18.11, 18.07,
17.94,17.91, 17.53, 17.36 ppm.
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INTERNATIONAL SEARCH REPORT

JP 2024-539093 A 2024.10.28

International application No.
PCT/LIS2022/047 102

A, CLASSIFICATION OF SUBJECT MATTER
IPC{8) - INV. - COTH 21/04 (2023.01)
ADD. - CO7H 19/20; C12N 15/113 (2023.01)

CPC - INV.-CO7H 21/04 (2023.01)

ADD. - C12N 2310/322; CO7H 1920, C12N 15/1137 {2023.01)
According to International Patent Classification {(IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Saes Search History documant

Minimum documentation searched {classification systemn followed by ¢lassification symbels)

See Search History documant

Deocumentation searched other then minimum decumentation to the extent that such documents are inclided in the fields searched

See Search History documant

Electronic database consulted during the international search (name of datzbase end, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire dacument

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2012/0058045 A1 (PRAKASH et al) 08 March 2012 (08.03.2012) entire decument 1-3, 120
A PLUBCHEM, SID 238412335, Available Date: 13 February 2015 [retrieved on 13 February 1-3, 120

2023, Retrieved from the Internet <URL:

https://pubchem.ncbi.nim.nih.gov/substance/2384 12335> entire document

US 201040104532 A1 (CGHEN at al) 26 April 2010 (26.04.20310) ertire document 1-3, 120

US 2017/0143748 A1 (ALIOS BIOPHARMA INC.} 25 May 2017 (25.05.2017) entire documeat | 1-3, 120
US 2021/0017518 A1 (ALNYLAM PHARMACEUTICALS INC.) 21 January 2021 (21.01.2021) | 1-3, 120

D Further documents are listed in the continuation of Box C.

I:l See patent family aonex,

*  Special categories of cited documents:

“"A" docuroent defining the general state of the art which is not considerad

. to be of particular relevance

‘D" document cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish tie 1{mblin:ar.inn date of another citation or other
special reason (as specified)

“0"  documentreferring toan oral disclosure, use, exhibition or other means

“P"  document published priorto the international filing date but later than
the priority date claimed

“T* later dogument published after the international filing date or priority
date and not in conflict with the aptkélgmon but cited o and
the prnciple or theory underlying the invention

K" di of particular rel ¢; the claimed invenlion cannot be
considered novel or cannot be considered to involve an inventive step
when the docuwent is taken alone

“y*  document of particular rel ; the el d tion cannot
be considered to involve an inventive step when the dooument is
combined with one or mare other such documents, such combination
being obvious to a parson skilled in the art

“&™ document member of the same patent family

Date of the actual completion of the international search

13 February 2023

Date of mailing of the international search report

MAR- 14 2023

Name and mailing address of the I[SA/

Mail Stop PCT, Attn: 1ISA/US, Caemmissioner for Patents
P.0. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 871-273-8300

Autharized officer
Taina Matos

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (Tuly 2022)
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INTERNATIONAL SEARCH REPORT [nternational application No,
PCTAIS2022/047102

Box No. I Nucleatide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amine acid sequence disclosed in the international application, the international search was
carried cut on the besis of a sequence listing;

a D forming part of the international applicatior as filed.

b. fumished subsequent to the internaticnal Aling date for the purposes of international search (Rule 134 1¢a0

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2, D With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, this report has been
established to the extent that a meaningful search could be carried out without 8 WIPO Standard ST.26 compliant sequence

listing,

3. Additional comments;

Form PCT/ISA/210 (continuation of first sheet (13) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No,

PCT/US2022/047102

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons;

L D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intemnational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. X] Ciaims Nos.: 4119, 121-164, 166-194, 196-201
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(2).

Box No. III  Observations where anity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet(s).

L D As all required additional scarch fees were timely paid by the applicant, this international search report covers all searchable
claims. .

2, D As all searchable claims could be ssarched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. Mo required additional search fees were timely paid by the applicant. Consequently, this international search seport is restricted
to the invention first mentioned in the claims; it is covered by claims Nos

1-3, 120

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT Tntemational spplication No

PCTIUS2022/047102

Continued from Box No. 11l Chservations where unity of invention is lacking

This application contalns the following Inventlens or groi:ps of inventlons which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In onder for all inventlons to be examined, the appropriate additional examinatlen feas need to be pald.

Group I+: claims -3 and 120 are drewn to double-stranded RNA (dsRNA) and ofigonucleotide comarising one or both of {a} and (b}.
Group |+: clalms 165-167, 195, and 202-204 are drawn to compounds of formula (111} or (11",

The first Inventlon of Group I+ 15 rastricted to an antisanse strand comprises ane of (a) wheraein (a} isa §'-terminal nuclecside that is a
2.geminalsubsiliuted nucleoside of formula (II) wherein X Is ©; B Is an unmodified nucleabase, wherain the nucleobase is unsubstituted
adening; Ra' is halogen, wherein the halogen is F; Rb is unsubstituted C1 alkyl; Rc ia a bond to an intemucleoside Enkage toa
subsequent nucleoslde; R4 |8 hydrogen; and Re ls optionally subatituted -C2-6alkenyl-Re1, specifically ~{unsubstituted CH=CH)Re1
wherein Re1 Is —P(0){ORe4)2 whaeraln each Red Is hydrogen, and oiigonucleotides thareof. It is believed that claims 1-3 and 120 read
on this first named invention and thus these claims will be searched without fee to the axtent that they read on the above smbodimant.

The first Inventian of Group 11+ Is restricted based on the proviso that only one of R3a, R3 and R5 is a linkage to a solld support, that
only cne of Ra, R3, and R5a is a solid suppart or linkage to a solid support; that only one of Ra, R3 and R5a |s a reactive phosphorous
and thal the compound is not of structure shown; and I8 restrictad to a compound of formula (1IT) whereln; X Is O; B is an unmodified
nucleobase, wherein the nuclacbase Is unsubstituted adenine; Ra is halogen, whereln the halogen is F; Rb is unsubstituted C1 alkyl; R3
is hydrogen; R4 is hydrogen; R5 |s unsubstituted C2-alkanyl-R5a; R5a is a phasphorous. group, wherein the phosphorous group Is —P(0)
{CRed)2, sach Re4 is independently hydrogen.

Applicant [s invited to elect additional formula(e) for each additional compound to be searched In a specific combination by paying an
addilional fee for sach sat of alaction. Each additional elected formuls{a) requires the seiection of a single definition for each compound
variable. An exemplary election would be an antisense strand comprises cne of (a) whamin (g) is a 5'-terminal nucleaside that is a
2-geminal-substituted nucieoside of formula (JI) wherein X is S; B is an unmedified nucleobase, wherein the nuclechase Is unsubstituted
adenine: Ra' is halogen, wherein the halogen is F; Rz is unsubstituled C1 alkyl; Rc Is a bond to an internucleeside linkage to 2
subsequent nucleoside; R4 is hydrogen; and Re Is cptionally substituted -C2-8alkenyl-Re1, specifically —(unaubetitutad CH=CH)Re1
wherein Re1 is -P{0)(ORe4)2 wheraln each Red is hydrogen, and ollgonucleotides theraof. Additional formutate) will be searched upon
the payment of additional fees. Applicants must spacify the claims thal read an any additional elected inventians. Applicants must further
indicate, If applicabla, the claims which read on the first named invention if different than what was indicated above for this group. Failure
to clearly Identify how any paid additional invention fees are to be applied to the "+ group{s) will reult in only the first claimad invention
to be searchec/examined.

The inventions listad in Groups I+ and [+ do not relate to a single general Inventive concept under PCT Rule 13.1, because under PCT
Rule 13.2 they lack the same or corresponding speclal technical features for the following reasons:

The speclal technical fealures of Group H, double-stranded RNA {dsRNA) and cligonucleotide comprieing ona or both of (a)and (b), are
not present in Group |i+, and the special technical features of Group I+, compeunds of formula {|I1} or (ill'}, are not present In Graup |+

The Groups |+ and [+ formuize do not share a significant structural element requiring the selection of altematives for the compound
variables, X, B, Ra', Re, Ra, Rb, Rc, Ra', R3, R4, R5 and accordingly these groups lack unlty a priori.

Additionally, even if Groups |+ and |1+ were considared to share the fechnical features of a double-stranded RNA, (dsRNA) cemprising a
sense strand and an antisansa strand complementary to the sense strand, wherein the dsRNA has a double-stranded region of at least
about 15 base-palrs, and wherein the antisanse sirand comprises one or both of {a} and {b}: {a} a &-termiral nucleoside that Is a
2"-geminal-substituted nucleoside of formuda {|1) or ()I'); and (b) a 2'geminal-substituted nucleoside acaording to formula {I) ar {I'} at least
at one of positions 2-9, counting from the 5'-end of the antisense strand; an oligonuclectide comprising one or both of (a) and (b): (a)a
5terminal nucleoside that is a 2-geminal-substituted nucleoside of formula (1) and (b) at least one 2-geminal-substituted nucleoside
according to formuta (1); and a compound of fermula (Il1) or (I(1'}, these shared technical features do not represent a contribution cver the
prior art as disclosed by US 2012/0059045 A1 to Prakash et al. (herelnafter, “Prakash”) and US 2017/0143749 A1 to Alios Biopharma,
Inc. (herainafter, "Alics").

Prakash teaches a double-stranded RNA (dsRNA) comprising a sense strand and an antlsense strand compiementary to the sensa
strand, wherein the dsRNA has a double-stranded reglon of at least about 15 base-pairs, and wherein the antisense strand comprises
(Pare. [0163], included herein are ollgomeric compounds such as antisense allgomeric compolnds, antisense oligonucientides; Para,
[0C24], oligomeric compounds are provided comprising from 8 to about 18 linked monomeric subunits; Para. [0133], Qligomaric
compounds can form double stranded constructs such as for example two strands hybridized to form a double stranded composition)
one or both of (a) and (b): (a) a 5'terminal nuclecside that is a 2-geminel-substituted nuclenside of farmula ([1) or (II'; and (b)a

2' geminatsubstituted nuclecside according to fermula (1) or {I') at least at éne of positons 2-9, counting from the 5and of the antisense
airand (Para. [0011], ollgomeric compound comprises at least one 2-fluproathoxy modified nuclecside having formula |} and an
ollgonuclactide comprising one or bath of (2) and {b): (a) a 5-terminai nucleoslde that is a 2-geminal-substituted nucleoslde of formula
{Il} and {b] at least one 2-gaminal-substituted nucleaside according to farmula (1) (Para. [0011], oligomeric compound comprises at least
one 2-fluoroethoxy medified nucleoside having formula I; Para. [0162], Included herain are cligomeric compounds such as antisense
oligomeric compounds, anfisense oligonucieatides; Para. [0024], oligomeric compounds are provided comprising from B to about 18
linked monomaeric subunits).

Alios teaches a compound of formula (lll) whereln: X is O; B is nucleobase; Ra is C1 alky}; Rb 1a halogen; R4 [s —ORc2; Re2 Is
hydrogen; R4 is hydrogen; RS Is unsubstifuted C1 alkyl-R5a; R8a is —QR5b; and REb is hydrogen (Pg. 44, see 10th shown structurs).

The Invantions listed in Grougs |+ and Ii+ tharefora lack unity under Rule 13 because they do not share a same or corresponding special
technical feature.

Farm PCT/ISA/210 (extra sheet) (July 2022)
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