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TES B (500 mL) F EMIUESF (6.7 g, 80 mmol)e] WW gdo] xAAHA BT, BAE §319

EtOAc (400 mL)E FH7lsta, £F=S wuksk ths, “‘EMEA H=sE T

272 HAGY. e Bt A4 FE EtOAc (2 X 200 mL) =

AER, A5R AHE ve, SYEF A Al S

ZotEagg e o) A == 0-50% EtOAcS }ﬁo}oq ﬂﬂlﬁ}%‘t‘r AAle] 1A (29.9 g, 63.4 mmol, 80% <

)8 T A RA FEIQI.

LCMS: m/z 472.2 (M+H), AF Alzk: 1.11%, (Y82~ H47E UPLC BEH C18 (2.1 x 50 mm), 1.7 mlo]AZwH|E;

|l A = 0.05% TFAS 2tE 100% 25 |7 B = 0.05% TFAS zt= 100% ofMEVED; Fuf = 18] AA 2-98%
Boll o]oA]l 98% BellA] 0.5-% X, % 0.8 mL/¥&; AZE: 220 nmolA<] UV).

' NMR (400 MHz, E22¥F-d) 6§ 8.17 - 8.11 (m, 2H), 8.00 - 7.91 (m, 4H), 7.65 - 7.53 (m, 3H), 7.51 -
7.35 (m, 6H), 6.02 (t, J=4.8 Hz, 1H), 5.87 (t, J=5.5 Hz, 1H), 4.99 (d, J=4.4 Hz, 1H), 4.80 - 4.69 (m,
2H), 4.67 - 4.56 (m, 1H).
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[0673]

[0674]
[0675]

[0676]

[0677]

[0678]
[0679]

[0680]

[0681]

[0682]

[0683]
[0684]

S=54 10-2812783

1B9] Az

BzO NH,
~r
BzO OBz
1B

&l7] Ax}ES (Synthesis 1991, 747)2XH-¥ AIAZc. ZT23d F23FEALAUESF (3.60 g, 95 mmol)
T4 THF (25 mL)E H7bsta, AAdE dgds Waxz oA WAz, Add d7 @898 TFA (6.
mL, 89 mmol)ell o]o]A] THF (75 mL) & AAld] 1A (29.9 g, 63.4 mmol)9] &N Hrleivt. AAHA 9%
Feg deom 7hestar, Ao 2047

r}oi« X uE

(

dES Qb WRESFGATE.  o]ojA], ¥H EFES WH oA W47 o
=, B5 Artele AAEGT. A" EFES wF5AA THFE AASA. Add AREd & (200 mb)&
A 7}shar, i?;a%% DCM (2 x 250 mL)o.2 FZ3ATE. T3 F7IHFE & (2 x 250 nL), @5 (100 mL)= Al
el s, SAHER A dx2A7Ia, FFAZT. o] & AAlY 1B (~30 )& 5 A IdE A
3HSlTt.

LCMS: mw/z 476.2 (MHD), AF A7k 0.88%, (Y] 4FE UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]a=H|H;
4wl A = 0.05% TFAE Zt& 100% &; &7 B = 0.05% TFAE Zte 100% oFAEYEY; ] = 12 23 2-98%
Bell o]oj A 98% Bell A 0.5 TR F%: 0.8 mL/+; FHE: 220 nmellA1<] UV).

109 A=

BzO NHAc

1C

Z AN 1B (29.3 g, 61.6 mmol)ol Pr‘kr HEZS| =2F (200 mL), Egd€olql (15.46 mL, 111 mmol),
)oll

2 ol EAL F45 (9.30 mL, 99 mmol olojA DMAP (0.075 g, 0.616 mmol)E H7}3tHch. AAE ¥He =
FHES A20A 5AIZF FoF wukEgiTE. WHS E3ES WaoA WAA uS, dEez AAsa, 55
AAY. ZFES EFA (750 L) o ®aA]Z]L, 1 N HCl (2 x 200 mL), *3} =4 FEUEEF (2 x
200 mL) ¥ 4 (1 x 200 mL) 2 A }Oﬂt‘r 71 & FIER dolA BFxA7|a, FFAAY. IRE
S AEgt A gzvteagad o8] 4k F 0-100% EtOAcS AMg3sto] AAstdTh. A 1 o 1C (14.66 g, 28.3

mmol, 46.0% &)5 533 H.
LCMS: m/z 518.2 (M+H), AF A|7F: 1.02%, (Y82 A7 UPLC BEH C18 (2.1 x 50 mm), 1.7 mlo]==2w]H;

£ A = 0.05% TFAS ZFe 100% &; €9 B = 0.05% TFAS zte 100% ol EUVEY; Ful = 18] A4 2-98%
Boll o]oA]l 98% BellA] 0.5-% X, % 0.8 mL/¥&; AZE: 220 nmo|A<] UV).

' NMR (499 MHz, E2E¥F-d) 6§ 8.14 - 8.10 (m, 2H), 8.00 - 7.93 (m, 4H), 7.63 - 7.46 (m, 5H), 7.41 -
7.35 (m, 4H), 6.04 (br t, J=5.4 Hz, 1H), 5.71 (dd, J=5.7, 4.1 Hz, 1H), 5.37 (dd, J=7.2, 5.9 Hz, 1H),
4.76 (dd, J=11.9, 2.9 Hz, 1H), 4.67 - 4.50 (m, 2H), 4.50 - 4.34 (m, 1H), 3.69 - 3.56 (m, 2H), 1.87 (s,
3H).

1D9] Az

HO NHAc

Z AAd 1C (4.64 g, 8.97 mmol)ell &F WEAI= (MeOH = 0.5M, 55.0 mL, 27.5 mmol)S #H7}slar, ®k$-
FES A2oA 1.5A7F FoF wwtelgict. W ERES IN HCIS AFESFY] pH~6.52 F3A| thg, X
A 713, DM (25 mL x 2)o.= AHsget. 4 A4S

o okl

stoll FFAZG. = 245 = (50 mb) Fol &3l



[0685]

[0686]

[0687]
[0688]

[0689]

[0690]

[0691]

[0692]
[0693]

T Sl F5A1Z oh, abs. EtOHol £38iA17 HAE 2S5 =535k, olojA o3t}t. oHES T3 o
gz 227 gL, EFd (3 x 20 nL) o2 FZWA 7|3, AF sk ARAA AA 1D (7.59)8 55344
ounl, olE T& wAl F7t A §lo] ARESEISITE.

LCMS: m/z 206.1 (M+H), AF AIZE: 0.27+% (YE/2 A4FE UPLC BEH C18 (2.1 x 50 mm), 1.7 ®lo]=ZZu|E];
|1 A = 0.05% TFAS 2zt:= 100% £; &w] B = 0.05% TFAS 2zt:= 100% ofAMEUEZ; Fu) = 18] 2 2-98%
Boll o]o}A] 98% BollA] 0.5-% F+%]; % 0.8 mL/%; AZ: 220 el A <] UV).

1E9] A=
BnO NHAc
(o)
Bnd  ©OBn
1E

Z 2Ald 1D (4.5 g, 11.67 mmol)E DMSO (23.35 ml) ZAA 3ol Fol &EFA]Z]aL, ¥ KOH (0.786 g, 14.01
[e)
o

mol)E A7bet, ERBS AeolA 158 Hob wasirh. W EHES WiEzdA 1502 WA
(222l (1.612 nl, 14.01 mol)< A7ktch. whg EFEL 15ColA oz FolA WAl wuka
U, Waeell XA, 30 )b mbskglvh. Efws %4l (100 nL x 3)CR FEStaL, 7] S NgSo,=

Az 3, elststa, 9 eUR FEAAG. = BAL olnm 2
4

2 &8 1‘?4*1 AAE] AN 1E (4.0 g, 8.41 mmol, 72.0% &)

il

LCMS: m/z 476.3 (M+H), AF AIZE: 1.07+ (B2 4FE UPLC BEH C18 (2.1 x 50 mm), 1.7 ®lo]=Zu|E;
|1 A = 0.05% TFAS 2zt:= 100% £; &w B = 0.05% TFAS 2zt 100% ofMEUEZ; Fu) = 138 2 2-98%
Boll o]o}A] 98% BollA] 0.5-% F%]; % 0.8 mL/¥; AZ: 220 el A <] UV).

H NMR (499 MHz, DMSO-ds) & 7.80 (t. J=5.8 Hz, 1H), 7.36 - 7.27 (m, 15H), 4.56 - 4.47 (m, 6H), 4.04

(br d, J=4.6 Hz, 2H), 3.95 - 3.88 (m, 2H), 3.84 - 3.77 (m, 1H), 3.57 - 3.42 (m, 2H), 3.28 - 3.22 (m,
1H), 3.12 (dt, J=13.8, 6.0 Hz, 1H), 1.76 (s, 3H).

1Fe] Az

1F

DCM (112 mL) Z oA EANYESF (6.90 g, 84 mmol) ¥ AAd 1E (4 g, 8.41 mmol)<) E% 0CE WZHA

ZATt. 1A NoOy/NOp2 WHS 235 Y2 ~ 208 FoF wEHST. WHES 0ColAl 2412 <t
AESFATE.  olojA, Whg EFES WS (200 mL)ol Bar, DCM (200 mL x 2)2.2 FEF3IF . o]ojA, {7
(e}

=S5 I8 £3} 524 NaHC0; (200 mL)oll o]o]A w4 (200 mL) 2 A H3kaL, MgSO,= AXAIAT. E3ES

Aeta, ARES FHFAZYG. EES UEx F AT ﬂoﬂ 1INZE e AXAR o, Z7Ee deld ol

2 (28 mL) To| EfAAY. KOHY A7 =8 (9 M, 15 mL, 135 mmol)S FH7}staL, Wk &

A 458 FeF ik, ololA], W] A7k oEHZE 2 5l 10 mLE Hriskal, kS 158 5ok A3
71 A

12 ol\

Atk olojA, g EFES ArRE olHE (50 mb) ® @S (100 )= M. f7] S sk,
¥ (50 mL)E AFstdet. f71 & A A Kol ARl Wl AgEolAA shar, x oHER A
A-5F89 F9 MgS0, Aol 7wks] w2, wE T2y olE (0.919 g, 10.93 mmol)7} 58 Zg23d] 4

& THES HA2dA] 307 Tt wHksEAATk. o)A, WkE E£3HES EtOAc (100 mL)=
s|Mstal, &l ololA A4E MAHIIAL, Nap,S0, AollA AFA7Ia, ostar, FFAA 2 AAd IF 4.3 g,
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[0694]

[0695]

[0696]

[0697]
[0698]

[0699]

[0700]

[0701]

[0702]

S=50l 10-2812783

8.13 mmol, 97% +&)E TSI, & @i 7+ Al glo] ARg-shart.
LCMS: m/z 529.1 (M+H), AF AlZF: 1.09% ($1E]2= <IF]E] UPLC BEH C18 (2.1 x 50 mm), 1.7 who]a=w]E;

|1 A = 0.05% TFAS 2ztE= 100% £; & B = 0.05% TFAS 2zt:= 100% ofAMEUEZ; Fu) = 18] 2 2-98%
Boll o]o}A] 98% BollA] 0.5-% %]; % 0.8 mL/%; AZ: 220 el A <] UV).

I MR (499 MHz, S 22XF-d) § 7.39 - 7.28 (m, 13H), 7.25 - 7.21 (m, 2H), 6.59 (s, 1H), 5.22 (d,
J=2.4 Hz, 1), 4.69 - 4.62 (m, 3H), 4.61 - 4.54 (m, 1H), 4.48 (d, J=11.7 Hz, 2H), 4.34 (d, J=11.7 Hz,
1), 4.28 (dt, J=7.6, 2.2 Hz, 1H), 4.13 (dd, J=7.5, 4.4 Hz, 1H), 3.93 (s, 3H), 3.92 (d, J=2.6 Hz, 1H),
3.87 (dd, J=10.7, 2.7 Hz, 1H), 3.57 (dd, J=10.7, 1.8 Hz, 1H).

162 2 1619 A=

15C® YdZ4A 7 THF (33.6 mL) % AAle 1F (4.45 g, 8.41 mmol)2] &MS-of Nal (0.505 g, 12.62 mmol)E
A7bekic. 103 F, SEM-CI (2.237 ml, 12.62 mmol)& #7bstar, wbg Eehes 1ARE oof Ao 7k
HeE Sk, s s % 52 AYs v, sFAHG. E4& DOMe= 3|4 stkar, NHClel o]ofA
QT2 AFSAY. 771 S NgS0,E ARA713L, oJFsta, JF 3o #FHA1A 74 2dE F53%oH,
o]Z o]~ 80g =& ZHo| 9o 0-40% EtOAc-AAto s L A7|HA] AA|sto] Ao 161 (0.52 g, 0.789

=
mmol, 9.38% &) 533,

al
=

LCMS: m/z 659.3 (MtH), A7 AlZF: 1.313% ($1E]2 AF ¥ UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]A=2wM]H;
4wl A = 0.05% TFAS Ze 100% =; &7 B = 0.05% TFAE Zte 100% ofHEUEL; FHu] = 1ol o]ojr] 2-
98% Bell ©o]o1 4] 98% Bell A 0.5- A 7% 0.8 ml/+; AE: 220 nmell 4] <] UV).

W ONMR (499 MHz, Z=Z¥2-d) § 7.35 - 7.24 (m, 15H), 6.88 (s, 1), 5.86 - 5.71 (m, 2H), 5.15 (d,
J=5.0 Hz, 1H), 4.65 - 4.49 (m, 6H), 4.32 (dt, J=5.7, 4.0 Hz, 1H), 4.13 (t, J=5.1 Hz, 1H), 4.05 - 4.00
(m, 1H), 3.84 (s, 3H), 3.71 - 3.64 (m, 1H), 3.62 - 3.54 (m, 3H), 0.88 (ddd, J=9.0, 7.3, 0.8 Hz, 2H),
-0.06 (s, 8H) 2 AAo] 1G2 (3.2 g, 4.86 mmol, 57.8% F&).

LCMS: m/z 659.3 (MtH), A5F A7k 1.29% (9]~ A=A E] UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]a=m]E;
L] A = 0.05% TFAS Z+= 100% &; 87 B = 0.05% TFAS Zt:= 100% ol EVEZ; Ful = 180 Ax 2-98%
Boll o]ojA] 98% Boll A 0.5-% #A]; %: 0.8 mL/&; AE: 220 nmol A2l V).

H NMR (499 MHz, S2=2XE-d) § 7.35 - 7.24 (m, 13H), 7.24 - 7.20 (m, 2H), 6.75 (s, 1H), 5.61 (d,
J=11.0 Hz, 1H), 5.51 (d, J=10.8 Hz, 1H), 5.23 (d, J=6.4 Hz, 1H), 4.64 - 4.51 (m, 4H), 4.51 - 4.44 (m,
2H), 4.30 (q, J=4.0 Hz, 1H), 4.12 - 4.02 (m, 2H), 3.62 - 3.49 (m, 3H), 0.86 - 0.80 (m, 2H), -0.05 (s,
7H)
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[0703]

[0704]
[0705]

[0706]

[0707]

[0708]

[0709]
[0710]

[0711]

[0712]

S=50 10-2812783

1He] Az

1H

32

, 4.40 mmol)9] NS AALE HASAL.
o 3213k F<t 7}
a3 g, AgolEE whs E3Ed #Hrsla, EFES osgitt. ZE AolAE EtOHE MFH3a, oz
S HEZAAY. F AAES 12g o]lx3 ZHd o3& DM = 0-100% THl; £v] A = DOM 2 &4 B = 20%
MeOHZ &A1 71HA] AASte] AAle] 1H (1.32 g, 3.40 mmol, 77% )& F535t9 ).

-

¢

LCMS: m/z 389.1 (M#H), AF AIZF: 0.77% (]2 AF ¥ UPLC BEH C18 (2.1 x 50 mm), 1.7 wjo]AZwn|H;
L] A = 0.05% TFAS ZFE 100% &; €9 B = 0.05% TFAS Zte 100% olHMEUYEY; Ful = 18] A4 2-98%
Boll o]oA]l 98% BellA] 0.5-% X, % 0.8 mL/¥&; AZE: 220 nmol A <] UV).

' NIR (499 MHz, 2 2=¥5-d) § 6.88 (s, 1H), 5.75 (d, J=11.1 Hz, 1H), 5.55 (d, J=11.1 Hz, 1H), 4.98
(d, J=7.0 Hz, 1H), 4.38 - 4.24 (m, 1H), 4.15 - 4.07 (m, 2H), 3.94 (s, 3H), 3.93 - 3.89 (m, 1H), 3.76
(ddd, J=12.1, 8.3, 3.5 Hz, 1H), 3.70 - 3.61 (m, 1H), 3.59 (d, J=5.0 Hz, 1H), 2.87 (d, J=3.8 Hz, 1H),
2.58 (dd, J=8.3, 4.5 Hz, 1H), 0.99 - 0.83 (m, 2H), -0.01 (s, 9H).

119 Az

DMTrO

11
AAle] 1H (1.32 g, 3.40 mmol)E Y Fo] &N 7|1, = Ax ]ﬂﬂ} (5l x 3). 4,4'-(FEE(H
Dy dd)u A (HEA A (1.90 g, 5.61 mmol), DMAP (0.062 g, 0.510 mmol) ¥ & (68.0 mL)= H7}s}k
i, HJ% CHES Ao A WHEHES SRk, o]ojA, ¥kE ‘%%" HWekE (1 mb)E A s oo,
%5 AZAHAY. FFES DM Holar, ¢§} T4 TEHAMUEFOR AFHSAY. 771 T5 NaS0,= Az

S

A7), ojstal, 7t Sl EEHEAIA = AHES S5 en, o ojx: ZE (40g)el 23] 0-100%

EtOAc-Hex (0.5% TEA ¥3H)o| FHlz &e|A7|WA AAlstel AAlel 11 (1.75 g, 2.53 mmol, 74.6% +&)5

=3aeltt.

LCMS: m/z 691.3 (M+H), AF A7k 1.13% (8] A€ UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]ZZ M| E;

|l A = 0.05% TFAS 2tE 100% %5 € B = 0.05% TFAS zt= 100% ofAEVED; Fuf = 18] AA 2-98%
Boll o]oJA 98% BollA 0.5-% #A]; % 0.8 nL/&; #H=: 220 nmol| A2l UV).

1HWRM%MW SEEXE-d) § 7.49 - 7.43 (m, 2H), 7.39 - 7.33 (m, 4H), 7.33 - 7.29 (m, 2H), 7.27 -
7.20 (m, 1H), 6.97 (s, 1H), 6.88 - 6.83 (m, 4H), 5.62 (s, 2H), 4.99 (d, J=6.5 Hz, 1H), 4.25 (dd,
J=5.6, 3.8 Hz, 1H), 4.21 - 4.15 (m, 2H), 3.95 (s, 3H), 3.82 (s, 6H), 3.72 - 3.62 (m, 2H), 3.42 - 3.32
(m, 2H), 1.03 = 0.94 (m, 1H), 0.92 - 0.82 (m, 2H), 0.02 (s, 9H).
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[0713]

[0714]

[0715]

[0716]

[0717]

[0718]

S=50l 10-2812783
1-J1 2 1-J29 Az

CO,Me

DMTrO

1-J2

2= DMF (30 mL) 3 AAld 11 (1.75 g, 2.53 mmol) % 1H-o]w|t}E (0.517 g, 7.60 mmol)g] Rk gollo] F
4 DNF (30 mL) & tert-FEZ==zuwgdaa (0.458 g, 3.04 mmol)S #A7letglth. whe 3RS 2204
WA wRkskdtl.  o]olA, WS ESHE-S DCM (200 mL) o & 3|A e, Eol o]o]A 10% L1Cl°ﬂ oloj A X3} 4
/3 NaHCO; % 23} 44 NaCl= AlH3FAL, Na,S0, AolAl AzAIZ Y. ¥ E3dES ofdstal, qdRES 55
ANAT. = BEZE o]~ 24g FE ZH JdolA 0-50% THl; &0l A=
o|E & 0.5% TEASH 37| 20%0 4] 8% EoF S@|A|7|HA AAsc}.

1%
i

2 Z 0.5% TEA; &vj B= o€ olAE|
11 &2 2AAd 17, (0.34 g, 24% &

2

£)0]9th.  H NIR (499 MHz, ZEE¥E2-d) & 7.44 (d, J=7.3 Hz, 2H), 7.32 (dd, J=9.0, 2.1 Hz, 4H),
7.29 - 7.24 (m, 2H), 7.24 - 7.15 (m, 1H), 6.89 (s, 1H), 6.84 - 6.80 (m, 4H), 5.72 (d, J=10.8 Hz, 1H),
5.55 (d, J=11.0 Hz, 1H), 5.03 (d, J=6.8 Hz, 1H), 4.44 (dd, J=6.8, 5.3 Hz, 1H), 4.21 - 4.05 (m, 2H),
3.93 (s, 3H), 3.80 (d, J=0.9 Hz, 6H), 3.65 - 3.55 (m, 2H), 3.40 (dd, J=10.4, 3.1 Hz, 1H), 3.26 (dd,
J=10.3, 4.0 Hz, 1), 2.65 (d, J=3.8 Hz, 1H), 0.89 (s, 2H), -0.02 (s, 9H). A2 &&= AAld| 1], (0.75

g, 24% &)olqlrt. ' NIR (499 MHz, E22¥F-d) § 7.44 (dd, J=8.6, 1.3 Hz, 2H), 7.34 (dd, J=9.1,
2.0 Hz, 4H), 7.31 - 7.26 (m, 2H), 7.26 - 7.20 (m, 1H), 6.96 (s, 1H), 6.84 (dd, J=8.9, 0.7 Hz, 4H),
5.74 (d, J=11.0 Hz, 1H), 5.66 (d, J=11.0 Hz, 1H), 5.03 (d, J=6.2 Hz, 1H), 4.28 - 4.23 (m, 1H), 4.23 -
4.17 (m, 1H), 4.06 (q, J=3.4 Hz, 1H), 3.94 (s, 3H), 3.81 (d, J=0.8 Hz, 6H), 3.63 (td, J=8.2, 1.5 Hz,
2H), 3.39 (dd, J=10.7, 3.3 Hz, 1H), 3.19 (dd, J=10.7, 4.3 Hz, 1H), 2.85 (d, J=7.3 Hz, 1H), 0.89 (s,
2H), 0.01 - -0.01 (m, 9H).

1Ke] Az

CN

Al 1], (0.75 g, 0.932 mmol)E MeCN®} 23] FH|&gsltr.  1H-o|n &4, 5-T7l2RYE™ (0.110 g,
0.932 mmol)S H7}eta, TEES MeCN (5 mL)} thA] Fu|Egsiet. £35S CHCl, (18.63 mL) Tol &

MA7)aL, 3-((H]a(Hol Az agoln| ) A0 ) LA ZTEAEZ (0.592 nL, 1.863 mmol)S A HUAS E3)
A71elth. WS ES Aol Ha b WAl mateldnt.  olojA], whg EFES MeOH (0.5 mL)E A3}
3, EtOAc (100 mL)E 3A&ta, E3F 4 NaHCO; (25 mL), 95 (25 mL)E AASa, AF (Na,S0) Al 7],

oAatar, FAF sk ==AZT. 2 AAHES 259 20% EtOAc-Hex Fol] &aA)7)a, o)23 29 (12 g) 4

ol
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[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

S=50l 10-2812783

oAl 0-30% TLul: AL = L] A= 0.5% TEA; €] B= dlE olA|H|¢|E = 0.5% TEAR L A|7]|HA A A s}
Ao 1K (0.84 g, 0.836 mmol, 90% &) WA uAEAN F539H.

I MR (499 MHz, ) & 8.26 (s, 1H), 8.14 (s, 1H), 6.90 (s, 1H), 6.39 (d, J=16.7 Hz, 1H), 5.75 (dd,
J=53.1, 7.5 Hz, 1H), 5.43 (dddd, J=12.4, 10.7, 10.0, 7.5 Hz, 1H), 5.01 (d, J=4.5 Hz, 1H), 4.99 (ddd,
J=10.7, 4.5, 4.1 Hz, 1H), 4.68 (dt, J=10.0, 3.0 Hz, 1H), 4.66 (dd, J=10.7, 3.0 Hz, 2H), 4.53 (dd,
J=10.7, 3.0 Hz, 2H), 4.31 (dt, J=6.0, 4.1 Hz, 1H), 4.20 (dt, J=4.1, 3.0 Hz, 1H).

1Le] Az

c
- 8 T:EI/NHBZ
) s N
N/ =

SEM” \\0\\;\/0 N

3 F

OH o\
PIHZO

HO

1L

2N 1K (210 mg, 0.209 mmol)E oA EYUEZ (5 mL x 4)3 FHEFEAT. oHNEYUEZ (2 mL)o o]o]
A 4A BAA (150 mg) & H7bsta, EFES Ao b A2oA wRtEES gk, FIkAl -1 (119 mg,
0.209 mmol)< I (10 mL x4)olA FH|EFsct.  F2d 2,2,2-EEF S ZolMHOIE (42.4 g,

0.219 mmol) & H7FstaL, Whg EFES thA] 23] FH|EFSITE. DNF (2 nl)E FH7FstaL, o]olA 4A #AHA
(150 mg) & H7bslal, EFES oF 108 Sk wHtEE2 &19lth. o]oli], Me(N F EAX Eoju|tho|E ZJHE
S A I-19 DF &l 2 I3& Fall &7, F7FFe] AN (2 mL) 2 DIF (2 mb)E HAES 98 AHE
A= *&% EFES HAa E97] ol A20lA 601 FeF WREEES FFlth. o]ojA], (E)-N,N-tjwE-
N’ (3 B -1,2,4-HEetE-5-d) Lo =i = (45.0 mg, 0.219 mmol)e Ax B9y o] Ao A

]
o) ot HulslGith.,  olojA, Wkg EFES AqFsta, AoAE 2-
MeTHF & Hléfé}i’it}. ARES e 2urE &7, =2 AFsY. 4 S5 2- MeTHF (10 ML E 5=
sttt SRS Fsta, 10% 54 LiCl €9 (3 x 10 mL)o2 AASTt., §7] AL Na,S0,2 HFA|7] 4L,

Z% (280 mg)S 56T, AAHE 1AE DOM (3.5 mL) Fol &3fA]7]
i ) 4 1713k o}, 2, 2-UF 2 ZoFAEAF (0.172 ml, 2.089 mmol)e] #7}&}3
o WhE EFES A2olA 307 weF wwksiitk. FEe] FEid (2 nb) S HUteta, EFES T st
FTEAAT. WS EEES MeCNet 7 FH|EFs A uAE FEIIGOH, oF AHER FIE A
pzs [e;

Z AAle 1L (246 mg, 230 pmol)S ¥4 AW 5l x 2)F FHEFS o, ¥4 FJYY (10 mL) 2L THF
(40 mL) ZFoll gqA A, 4A BAA (400 mg) S H7Mstn, TFES 108 B¢ wdksgin). o] godlo we
ke ¥elE 1 REOR 2-FEZ-5 5-TWE-1,3,2-T| 2ALE AT 2-2 A= (127 mg, 690 upmol)E FH7}
I, gAS 308 For wHtEEE &tk HEEES (E)-N N-UHE-N'-(3-E] & 4-31-1,2,4-T E]o}==-5-)
= O

EFoluEon = (56.7 mg, 276 pmol)E AR th, A20lAM 20 Fob wRkslk. olojN, EFES o
Fatar, & (0.050 mL, 2760 pmol) = AHdtir, AolA 30 b ket EFES ofdata, ¥}
A SEUEFSR A vE, THFAATG. AYE IFES Et0Ac Tl AEsHA7IL, E3h F4 FEAL
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[0726]

[0727]

[0728]

[0729]

[0730]

[0731]
[0732]

[0733]

[0734]

[0735]

[0736]

[0737]

S=50 10-2812783

HEFoz At F&AS ol" ofAHClE (3 x 5 nl)® 33 FEah. @3 F7] T& AE sl
ks 1: ﬁUH A =DCM; vl B = DCM Z 20% MeOHo| ©]&) AAat3ict.
EI_E_

mL) Sl @EAIZIIL, 55TelA 24
grske] sluA) wAE F5sAon, o]F JHZ (4 x 4 nl)E Aﬂ 13193
oS, DON & 20% TFAZ A 2)sbar, A-2o)A 45% Eob wulalgiTh,
(4 mL x 4)°ll o] S H= (2 x 5 ml) ¥
(4 x 2 mL)E AZF TS, MeCNell Fo &8~
FZoglol= (0.4 ml, 2.456 mmol)E H7}sla, Wk TIES 45CoA 1A17H
oA EAN R E A (2 M, ~10 mL)S AF&3te] ~ pH 6.52 FIA UL
22 15 nl HO/E24F Fo] A7), AAL 712 HPLC A=vtEad ] 28 A due (S AAL C18

L
ot
r [*]
=
)
ol
ol
38
* R
2
_>.:
rE
o[o
= b
st
i

= =

5um OBD 19 x 150mm. ©]&%F A: 100 mM oFHEAMGRE (pH6.5); ©]&2F B: 95:5 olA|EYE™: Ful, 0%
(5% B), 2% (5% B), 104 (12% B), 11 (95% B)oll <Jal AGA|ste 3% FEAAILANE 535},

AN 1-15 5.28 4 FR8tL, AAd 1-28 6.28A £, AAd 1-3& 8. 5844 FHs9}. =
A AANES Sl BFS Fe5ta, 94 S2e B dzAH .

AAd 1-1: 2 mg.  AF AR 0.39%: (YE2 AFE UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]AZu|E; &nj
A = 0.05% TFAZ zk= 100% E; &v] B = 0.05% TFAZS Zr= 100% oHAIEUED; 8] = 28] 23] 2-98% Bol
o]o}A 98% BollA 0.5-% FA1; 3 0.8 nL/¥&; #HE: 220 mmol A ] UV) B2 Ak 669.1.

e

AAd 1-2: 4.9 mg.  AF AZF: 0.60% (YEI2 AFE] UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]a=v]E; &
wj A = 0.05% TFAZS ztE= 100% =; €7 B = 0.05% TFAS ztE= 100% ofAEYEZ; v = 28] A= 2-98% B
o] o]oJA] 98% BollA] 0.5-% HA; & 0.8 nL/%&; AZE: 220 mmoll A2 V). 32w A=F: 669.1.

AAle] 1-3: 1.1 mg. AF AlZF: 0.46% ($IEI2= A9 ¥ UPLC BEH C18 (2.1 x 50 mm), 1.7 wlo]Z =W, &
vl A = 0.05% TFAE 2zt 100% 2; &l B = 0.05% TFAS Z& 100% oPHEYE™; Ful = 230 AX 2-98% B
of o]ojA] 98% BollAl 0.5-% FA; F%: 0.8 nl/¥&; A& 220 nmollA1] UV) 2w A=k 669.1.

1-45 AAd 1o dia] 7IAE dxte] wet Az, = AAES BAE HPLC A=RrEIHY
D 717] YE A QESFo]; e JdxMeE Rp AA-R (18 0BD %LE*, 5um, 19 x 150mm; %: 20.0 mL/

; o]k At 10mM TEAA (pH 6.5); B: 80:20 ACN:10mM TEAA (pH6.5), (%A=100-%B); T-u 18%e] A=A 8-
12.5%B, 1% A 12.5-95%B, 1% Z3 95-8%Bll <& AAsle] A d 1-45 F53}3T}.

2.8 mg. A& HPLC A2vETHY 74 A; ty: 7.73%; #FH A 669.4;

BEAMe HPLC ARvtETHY F74 A:

7171 fAHE 1290; 2 A~AHWE CSH €18 2, 3.5um, 3.0 X150mm; %F: 0.5mL/%; o]=AF: A 10mM
TEAA (pH 6.5); B: 80:20 ACN:10mM TEAA (pH6.5), (%A=100-%B); ¥ 2% %<F 54B £+, 10.5%¢] A 5-
12.5%B, 0.5%o] ZAA 12.5-95%B, 1% ZA 95-5%B.

BEes B4l Bt
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[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

[0744]

S=50l 10-2812783

STING THP1 B|¥H HAY T2EF

THP1-F2 (Dual)™ A EE 2709 F=A ZEEH FHZY HdE Fgto] &) QI THP-1 @3 A EFZIE
FEskink. o] wEdl, THP1-FE™ A¥=, SEAPS] &S ZUEH s A 4@1 NF-xB A=, 2 Zulg
FA A A (FAoHLucia)) el S Hrlsls Aol 93 IRF AR9 A d+5 8. & v 2iF
Sl Ae SEAP AE A1 HE-EF(QUANTI-Blue)™ 2 FA|H| gk Al AE A1kl BE]-F 2 (QUANTI-Luc) ™Z
AgBhE A M g A oA golst Al SA7FsEl).

THP1-7+&E™ AE& STING &SAlel W33t NF-xBY &438 F &
cGAMPOl o]k Z}=A] IRF A=E Fgch. o474, THP-1-7 AE
o el el B7hskitt.

DMSO 5 sl3f&Ee] A% SHES o3 53 vl (HA)E(Labeyte), B 550) 5 AFE-3e] 100nl/W= A5
v 384 4 Zeo|Ed Hrlste] AE e F 100 pMe HF 2L FLE 24U, THP-1 FL™ STING
2328 ME (AW BA(Invivogen), 74 A cat #THPD-nfis)E, SEAP AAS 93t A F ¥ 384-9 S o
- 6}‘% 24 g FHolE (i‘é(Corning) Cat #3542) 2 FAHEA HAAS 9 ARy 1z WA Ze
o]E (F4, Cat # 3826)lA, 10% A+ A4S 3-8k RPMI w1 & (13 (Gibco), Cat #11875) Zo] A% 10 n
L
Ken

g}y, o5& Hg STING &5A, oz
£ AR&ste] STING Z@AE AE 5 &

% 15,00 07H AEX=z 33dES ?}%L ZHolEq H7lskgltk. EHOlE F U 22 100 ¢ &443F ALt
S 9% 100 pMe cGAMPAl &gt X ElE sl rsta, ojuwgh A= gle (&2 DMSORE) 19 ZHe V&
A ZAsE 98 drsigtr. olojA, ZHolEE 37T QFtwlolE WelA 5% CO.0lA 20417t <t 215w

° 4

SEAP AA A, THP1 AlE7} AlFdH 384 4 =4 Zo]Eef 519 2x FEEF (SN EAl, cat # Rep-qh2)E
H7beta, 37 CAA 247 B Qo] Adsttt. ZHoEE 620 nm 3 (0D620) A1 <lH] A (Envision) (H
71 A (Perkin Elmer)) o2 #=319 . FAHEA AAAA, THP1 AlE7F A3 A 384 4 Z¢o]E9 5
plel AEF2 (AnjEA, ReD‘Qch)—E‘ Arvetar, g TREZ RLDS AREste] Ml (3171 dm)olA 5
B #5389t AES 5 vl tis, 100 pM cGAMP (Q1®] XA, cat # TLRL-NACGA23-5)= A}=r¥ THP-1 ¥
A STING M2ES] gk (RLU o3 100% E43tE AA33ltt.

STING HTRF A% #A

AZb Bl FRET-719F A A3 AAS ALgste] STING WT % STING AQE9] A1d &% 23S #r7bsich. 20
Mo F%9] His-elz5-2e STING A2 =l (W E=E AQS 2.5 nM Th-¥A -His A, A3 33E&
2 EF QY MRI-EA GAWP FARA Z2H (uhe] 2 Z1(Biolog) cat. no. C195)9F ¥ 0.005% E - (Tween)-
20 2 0.1% BSAZ 3H-3l= PBS & 200 nM (STING WT) TE+= 40 nM (STING AQ)] F:= 1AIZF Hqk elfuo] A
SFATE. 495 nm B 520 nmell A o] FFE <Nz vlo]AREHO|E H5V)E AMEStY] S48t Th-:A] F-His
FA o} EFUAA-EA Z2H Apo]o] FRETE AZsslsivh. wiA ks STING T g o] FA] dfel] dojzl 4
S 2A Aostar, wiAS A4S FRET vE AlY slgtEe] HA bl 5% Ao A g A tshskadrt.
15 #S HAE AAZ Ak, HAE JAE AP sigtEel dis] 11 sxolA AAssirt. ==&
H ol Sol# Agrg 5007HF A7l Zed AA A SEY] sE2A AoH 16, 4 FEtvE 24

AN Mg Axstel vloleE sY skl

o
u

|

[>
u}
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[0745]

[0746]

STING WT; His-TVMV-S-hSTING(155-341)-H232R
MGSSHHHHHHSSGETVRFQGHMSVAHGLAWSYYIGYLRLILPELQARIRTYNQH
YNNLLRGAVSQRLYILLPLDCGVPDNLSMADPNIRFLDKLPQQTGDRAGIKDRVY
SNSIYELLENGQRAGTCVLEYATPLQTLFAMSQYSQAGFSREDRLEQAKLFCRTL
EDILADAPESQNNCRLIAYQEPADDSSFSLSQEVLRHLRQEEKEEV (SEQ ID NO.:

D

STING AQ: His-TVMV-S-hSTING(155-341)-G230A-R293Q

MGSSHHHHHHSSGETVRFQGHMSVAHGLAWSYYIGYLRLILPELQARIRTYNQH
YNNLLRGAVSQRLYILLPLDCGVPDNLSMADPNIRFLDKLPQQTADRAGIKDRVY
SNSIYELLENGQRAGTCVLEYATPLQTLFAMSQYSQAGFSREDRLEQAKLFCQTL
EDILADAPESQNNCRLIAYQEPADDSSFSLSQEVLRHLRQEEKEEV (SEQ ID NO.:

2)
THP1 & £ ¥ £4 HTRF Z g 4]
A A o # ECso (uM) 1Cso (uM)

IRF3 NFkB WT AQ
1-1 >100 >100 24 0.09
1-2 >100 >100 0.91 0.03
1-3 4.0 6.8 0.05 0.01
1-4 >100 >100 0.68 0.04

EEE

SEQUENCE LISTING

<110> BRISTOL-MYERS SQUIBB COMPANY

<120>

<130>

<150>

<151>

<160>

<170>

<210>

<211>

<212>

<213>

CYCLIC DINUCLEOTIDES AS ANTICANCER AGENTS

13001-WO-PCT
US 62/552,701
2017-08-31

2

PatentIn version 3.5

1

210

PRT

Artificial Sequence

<220><223> Homosapien

<400>

1

Met Gly Ser Ser His His His His His His Ser Ser Gly Glu Thr Val

1

5

10
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Arg Phe Gln Gly

20
Tyr Ile Gly Tyr
35
Arg Thr Tyr Asn
50
Gln Arg Leu Tyr
65

Leu Ser Met Ala

GIn Thr Gly Asp
100
Ile Tyr Glu Leu
115
Glu Tyr Ala Thr
130

Gln Ala Gly Phe

145

Cys Arg Thr Leu

Asn Cys Arg Leu

180

His

Leu

Asp

85

Arg

Leu

Pro

Ser

165

Met Ser

25

Arg Leu Ile Leu Pro

40

His Tyr Asn Asn Leu

55

Leu Leu Pro Leu Asp

Pro Asn Ile Arg Phe

90

Ala Gly Ile Lys Asp

105

Glu Asn Gly Gln Arg

120

Leu Gln Thr Leu Phe

135

Arg Glu Asp Arg Leu

Asp Ile Leu Ala Asp

170

Ile Ala Tyr Gln Glu Pro

185

Ser Leu Ser Gln Glu Val Leu Arg His Leu

195
Glu Val
210
<210> 2

<211> 210

<212

> PRT

200

<213> Artificial Sequence

<220><223> Homosapien

Glu

Leu

Cys

75

Leu

Arg

Arg

Val Ala His Gly Leu Ala

Leu Gln

45
Arg Gly
60

Gly Val

Asp Lys

Val Tyr

Gly Thr

125
Met Ser
140

Gln Ala

Pro Glu

Asp Asp

Trp

30

Pro

Leu

Ser
110

Cys

Lys

Ser

Ser

190

Ser

Arg

Val

Asp

Pro

95

Asn

Val

Tyr

Leu

175

Ser

GIn Glu Glu Lys

205
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Tyr

Ser

Asn

80

Ser

Leu

Ser

Phe

160

Asn

Phe

S=50l 10-2812783



S=50 10-2812783

<400> 2
Met Gly Ser Ser His His His His His His Ser Ser Gly Glu Thr Val
1 5 10 15
Arg Phe Gln Gly His Met Ser Val Ala His Gly Leu Ala Trp Ser Tyr
20 25 30
Tyr Ile Gly Tyr Leu Arg Leu Ile Leu Pro Glu Leu Gln Ala Arg Ile
35 40 45

Arg Thr Tyr Asn Gln His Tyr Asn Asn Leu Leu Arg Gly Ala Val Ser

50 55 60
Gln Arg Leu Tyr Ile Leu Leu Pro Leu Asp Cys Gly Val Pro Asp Asn
65 70 75 80
Leu Ser Met Ala Asp Pro Asn Ile Arg Phe Leu Asp Lys Leu Pro Gln
85 90 95
GIn Thr Ala Asp Arg Ala Gly Ile Lys Asp Arg Val Tyr Ser Asn Ser
100 105 110

Ile Tyr Glu Leu Leu Glu Asn Gly Gln Arg Ala Gly Thr Cys Val Leu

115 120 125
Glu Tyr Ala Thr Pro Leu Gln Thr Leu Phe Ala Met Ser Gln Tyr Ser
130 135 140
Gln Ala Gly Phe Ser Arg Glu Asp Arg Leu Glu Gln Ala Lys Leu Phe
145 150 155 160
Cys Gln Thr Leu Glu Asp Ile Leu Ala Asp Ala Pro Glu Ser Gln Asn
165 170 175

Asn Cys Arg Leu Ile Ala Tyr Gln Glu Pro Ala Asp Asp Ser Ser Phe

180 185 190
Ser Leu Ser Gln Glu Val Leu Arg His Leu Arg Gln Glu Glu Lys Glu
195 200 205
Glu Val
210
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