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C - N Cul, Et;N Nsy MsCI, Et;N
— + 3 —_— \ N _—
o CH,CN H?“ GH,Cl;
3a 4a EF3 1 5a B 2
N N
o< K con
N, L OMs N, L OMs
: CH4CN ™
6a Bt 3 2a

o

35S 4a (2.5 g, 28 mmol)o] FolAE oA EYUEZ (60 mL) o] HAdold&l (3a, 31 mmol), Cul (1.06
g, 5.6 mmol), EFoldolql (0.8 mL)S YW AL 4A7F Fok Wk AT WS EFES AgolE
(Celite)E o]g3lo] e & 3 n A AZvEagE AFEste] 34 ux) AYHE 5a (2.7 g, 74
%5 AU}

H NMR (400 MHz, CDCls)§3.00(t, J = 5.8 Hz, 1H), 4.13 (m, 2H), 4.5 (t, J = 4.4 Hz, 2H), 7.32 (d, J =
7.2 Hz, 1H), 7.39 (t, J=7.4Hz, 2H), 7.73 (d, J = 7.2 Hz, 2H), 7.82 (s, 1H),

“C R (100 MHz, CDCl3) §49.1, 67.2, 120.7, 125.4, 128.5, 128.8, 130.0, 147.8.

@A 2.

5}3tE 5a (1.0 g, 5.3 mmol)S TIEFEdE (30 mL)o] =o]a 0CE YAzl e Egddolyl (0.74 mL,
8.0 mol)¥} HWetd¥xd F=Zgo]= (0.45 mL, 5.3 mmol)S X = H7}skAct. 3087 A ohg w3
e EE 1e H odolAH ol ER FE3ta 4 U EFSE & AA el
HEIHIE AFEste] A A AHE 6a (1.24 g, 880)E AUTt.

1H NMR (400 MHz, CDCls) 62.95(s,1H), 4.69(t, J = 4.6 Hz, 2H), 4.77 (t, J = 5.0 Hz, 20), 7.35 (d, J =
8.0 Hz, 2H), 7.43 (t, J=7.6 Hz, 2H), 7.83 (d, J=8.0 Hz, 2H), 7.92 (s, 1H),

“CONR (100 MHz, CDCl3) §53.2, 61.1, 121.2, 125.5, 128.2, 128.7, 129.0, 130.1, 147.3

@A 3.

35S 6a (650 mg, 2.4 mmol)o] FolAE oA EYEH wE EFZFIHEA ¥ Yo]E (MeOTf, 0.26 mL,
2.4 mmol)E 0T oA MA3] 7ekie). 3083 wHkAZl oS &8 AUSHII AAS 5 4y A=vEn
Yo S ALgsle] FAe] Al FAHE 22 (1.45 g, 90%)S DU},

1H NMR (400 MHz, CDCls) §3.29(s,1H), 4.36(s,1H), 4.93(t, J = 4.6 Hz, 2H0), 5.16 (t, J = 4.6 Hz, 2H)
7.73 (m, 5H), 8.86 (s, 1H),

e NR (100 MHz, CDCl;) §37.6, 38.7, 53.4, 66.6, 119.1, 121.9, 129.6, 132.2, 143.9.
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[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

AAd 20 f719& Ze ARV E FFE0EHY A=

3 - o Cul, Et;N Nan
= % 3 W
e CH,CN NiyoH

3a 4b EHH 1 5b
\
MN MeOTf NN oy
N —
N yOms CH;CN Ny OMs
Bb EtH 3 2b
oA 1.

SIS51 10-2015-0141816

MsCl, EtsN

e ————
CH,Cl,
EHH 2

335 3a (1.62 mL, 14.8 mmol), 3% 4b (1.5 g, 14.8 mmol), Cul (564 mg, 3.0 mmol), EZol€o}dl (0.4

e AFgeka, 47 AN 19 B 13 5AR wae Fase] A4

AT,

.J__’iﬂo g % 5b (2 16 g, 72%)2 =

' ONMR (400 MHz, CDCl;) §1.83(t, J = 5.4 Hz, 1H), 2.19 (m, 2H) 3.701 (q, J = 5.2 Hz, 2H), 4.58 (t, J =

6.8 Hz, 2H), 7.34 (d, J = 7.2 Hz, 1H), 7.43 (t, J = 7.2 Hz, 2H),

2H),

7.80 (s, 1H), 7.83 (d, J = 8.0 Hz,

13C NMR(100MHz, CDCl3) 632.6, 47.0, 58.8, 120.2, 125.7, 128.7, 29.0,130.5,147.7.

@A 2.

33tE 5b (1.0 g, 5.0 mmol), EZel€eldl (0.7 mL, 7.5 mmol),
]

DE ARgstar, 71 AAld 19 @7 23 543 WHS FPdste] I4

ATt

werdxd F2do]l= (0.38 mL, 5.0 mmo
AL AWAE 6b (2.16 g, 720)S A

I NMR (400 MHz, CDCls) 62.42(m,2H), 3.07(s,3H), 4.28(t, J = 5.8 Hz, 2H), 4.59 (t, J = 6.6 Hz, 2H),

7.33 (d, J=5.6 Hz, 1H), 7.43 (t, J=7.6 Hz, 2H), 7.83 (d, J = 8.0 Hz, 2H), 7.94 (s, 1H),

e MR (100 MHz, CDCl3) §30.0, 37.5, 46.3, 66.2, 120.4, 125.8, 128.9, 129.1, 130.5, 148.1

@A 3.

3}EHE 6b (1.0 g, 3.55 mmol)¥} WE EEZFS
W71 A 18] B 53 BAT e Sastel FA9 A9 Y

il
=
)
>

' NMR (400 MHz, CDCls) §2.61(m, J = 6.0 Hz, 2H), 3.25 (s, 3H),
4.92 (t, J=6.6 Hz, 2H), 7.70-7.75 (m, 5H), 8.80 (s, 1H),

Yo E(MeOTf, 0.39 mL, 3.55 mmol)E AM&3}i
JE 2b (1.46 g, 920)E DAL},

4.33 (s, 3H) 4.53 (t, J = 5.8 Hz, 21,

“C R (100 MHz, CDCl;) §28.9, 37.3, 38.7, 51.1, 67.4, 122.0, 128.8, 129.6, 129.8, 132.1, 143.7.
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[0122]

[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

SIS51 10-2015-0141816

AAd 31 f719& Ze ARV E FFE(20)Y A=

S - N on Cul, Et:N @_{‘jh‘s MsCl, EtsN
= 3 — Y —_—
™ CH,CN Ny yOH CH,Cl,

i
3a dc =B 5c ek 2
\
N
NMPMS CHACN H?MS
e = e 2c
oA 1.

3}etE 3a (0.72 mL, 6.6 mmol), 3}EHE 4c (467 g, 6.0 mmol), Cul (228 mg, 1.2 mmol), Eo|do}ql (0.17
mL)S ARESEaL, A7) AAld 19 @A 13 543 WS Faste] A uAd A %5cﬂ16g8%xzt
Fa=

1H NMR (400 MHz, CDCl3)1.63(m,2H), 2.08(m,2H), 3.70(t, J = 6.0 Hz, 2H), 4.47 (t, J = 7.0 Hz, 2H), 7.34

(d, J=7.6Hz, 1H), 7.42 (t, J=7.6 Hz, 2H), 7.77 (s, 1H), 7.83 (d, J = 7.6 Hz, 2H),

“C MR (100 MHz, CDCl3) §27.1, 29.4, 50.3, 62.1, 119.6, 119.7, 125.9, 128.9, 129.5, 130.7.

oA 2.
3eteE 5¢ (0.6 g, 2.7 mmol), EZo|€oldl (0.57 mL, 4.1 mmol), Herd¥d ZF=2&ol= (0.21 nl, 2.7
mol)E AHE3taL, 7] AAlel 19 &A 29 sdg WHE Tt A A BAYE 6¢ (663 mg, 82%)F

At

o

' NMR (400 MHz, CDCl3) §1.82(m,2H), 2.10-2.12(m,2H),3.01(s,3H), 4.27(t, J = 6.0 Hz, 2H), 4.47 (¢, J =
6.4 Hz, 20), 7.34(d, J = 6.4 Hz, 2H), 7.43 (t, J =6.8 Hz, 21), 7.78 (s, 1), 7.83 (d, J = 6.4 Hz,
2H),

13C NMR (100 MHz, CDCl;) §26.1, 27.2, 37.5, 49.2, 70.4, 120.1, 122.3, 126.0, 129.1, 129.7, 131.1

@A 3.

ebd Lol E (MeOTf, 0.25 ml, 2.27 mmol)S AF&3}ar

3}8HE 6c (670 g, 2.27 mmol) ¢} WE EZFo et
FAe] Mol FAE 2¢ (958 mg, 92%)E LUtt.

71 A 19 b 33 sLF e FH s
HONMR (400 MHz, CDCly) & 1.84(m,2H), 2.16(m,2H), 2.97(s,3H), 4,21(m,5H), 4.65(t, J = 7.4 Hz, 2H), 7.51-
7.60 (m, 5H), 8.73 (s, 1H),

e MR (100 MHz, CDCls) 625.6, 37.1, 38.6, 53.5, 69.6, 119.1, 122.2, 128.8, 129.5, 129.7, 132.0,

143.5.
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

AAd 4 §719& Ze ARV E FFECDY A=

" Cul, Et;N ":hl:
§ )=+ MNay,OH —_— N
g CHCN NHSH

da 4d (=1 | 5d
@_{‘EN _ MeOTF WN Gort

NN
MSOMS CH;CN MOMS

6d =% !

@A 1.

3}3tE 3a (1.41 mL, 12.9 mmol), 3}gE 4d (1.51 g, 12.0 mmol),

SIS351 10-2015-0141816

MsCl, EtsN

CH;Cl,
3 2

Cul (445 mg, 2.3 mmol), Egcdolwl

(0.32 mL)& AR&sEaL, 7] AAlel 19 ©@A 13 F4s WHs st A4 aA9 AHE 5d (2.70 g,

99%) = 1:)\}\‘:]'

'H NMR (400MHz, CDCls) & 1.45 (m, 2H), 1.64 (m, 2H), 1.99 (m, 2H),
J=7.0Hz, 2H), 7.34 (d, J =4.8 Hz, IH), 7.42 (t, J = 7.2 Hz,

Hz, 2H),

3.65 (t, J=16.0Hz, 2H), 4.14 (t,
, 775 (s, 1), 7.82 (d, J=7.6

13C NMR (100MHz, CDCl3) & 22.9, 30.2, 30.4, 50.5, 82.5, 119.6, 119.7, 125.8, 128.9, 130.7, 147.9.

@A 2.

3}stE 5d (2.70 g, 11.7 mmol), E& o€l (0.90 mL, 11.7 mmol),

Hekdxd F2etol= (2.44 ml, 17.5

mmol)E AH&atar, 7] Al 1] @A 29 FL WHS Fysto] T4 wARJ BAHE 6d (2.52 mg, 70%)E

At

'H NMR (400 MHz, CDCl;) &1.46-1.53(m, 2H), 1.78-1.85(m, 2H), 1.98-2.05(m, 2H), 2.99(s, 3H), 4.22(t, J

= 6.2 Hz, 2H), 4.24 (t, J=7.2 Hz, 2H), 7.34 (d, J = 7.6 Hz, 1H), 7.43 (t, J = 7.6 Hz, 2H), 7.77 (s,

1H), 7.83(d, J = 7.6 Hz, 2H),

e MR (100 MHz, CDCly) & 20.8, 28.9, 29.6, 37.8, 48.6, 119.5, 125.5, 128.5, 130.3, 147.7.

@A 3.
ShtE 6d (2.52 g, 8.1 mmol)¥} WY EEZF oIVt X dolE
A7) AAd 19 GA 33 T3 HS Fafste] Fale] Aol AYX

' ONMR (400 MHz, CDCl;) &1.51 (m, 2H), 1.77 (m, 2H), 2.07 (m, 2H),

2H), 4.24 (s, 3H), 4.63 (t, J=7.2 Hz, 2H), 7.52-7.63 (m, 5H),

0.89 mL, 8.1 mmol)E A}&3}aL,

d+ 2d (3 60 mg, 95%)E VAT,

2.98 (s, 3H), 4.20 (t, J=6.2 Hz,
, 1),

e MR (100 MHz, CDCly) & 21.6, 27.8, 28.1, 36.9, 38.3, 53.7, 69.7, 118.8, 121.9, 128.6, 129.2,

129.5, 131.7, 148.2.
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

SIS351 10-2015-0141816

AAd 5 f719& Ze ARV E 3F3FE(2)9 A=

: g EDCI, DIPEA
i ) . [RBERRE

HO J\/\‘/\N -"‘\._/"-DTS

\]]/\/"”: ! CH,Cl,
HEY i
N=N MeOT! I o
Y\, M 0T CH,EN T\/ Y\/’\, WQT‘-‘
Be &2
@A 1.

3}§HE 7 (370 mg, 1.23 mmol), 3}¥HE 8a (434 mg, 1.23 mmol), ©lo]AXZIo|=o}lwl (DIPEA, 0.322 mL,
1.85 mmol)& ==&t (10 mL)Oﬂ =9l TS EDCI (259 mg, 1.35 mmol)S ¥il F2olA 24A)7F E<QF vt
A F EE vtetgln. ¥hg £FEAE B3 FENUES X3 A0 A § 74 3 yEFOR

FiEE AASIT. &g 7Y stoll AAT H A7 ARvEIHIE o] &ste] A4 1Al AYHE 6e (555
mg, 74%)E LA}

H MR (400 MHz, CDCl3) & 7.78(d, J = 8.3 Hz, 2H), 7.67 (d, J = 7.7 Hz, 1H), 7.43 - 7.21 (m, 10H),

6.04 (s, 1H), 5.13 (d, J = 13.9 Hz, 1H), 4.38 (t, J = 6.7 Hz, 2H), 4.01 (t, J = 5.8 Hz, 2H), 3.69 (d,
J=13.9 Hz, 1H), 3.34 (dd, J = 6.8, 3.9 Hz, 1H), 3.19 (d, J = 3.9 Hz, 1H), 2.98 - 2.85 (m, 2H), 2.50
- 2.41 (m, 4H), 2.38 (t, J = 7.3 Hz, 20), 2.32 - 2.24 (m, 2H), 1.95 (ddd, J = 16.5, 7.3, 3.8 Hz, 1H).

@A 2
35S Ge (300 mg, 0.49 mmol)¥T} wE EFZFoEHEAIUE (MeOTf, 0.055 mL, 0.49 mmol)Z
ARESEIL, A7) Aol 19 B 33 FUg WS Felte] AN wAQ) BEE 2e (335 mg, 88%)E AUt

' NR (400 MHz, CDCly) & 8.70 (s, 1H), 7.75 (d, J = 8.3 Hz, 2H), 7.64 (d, J = 7.2 Hz, 1H), 7.45 -

7.24 (m, 9H), 6.74 (s, 1H), 5.13 (d, J = 13.9 Hz, 1H), 4.69 (t, J = 6.7 Hz, 2H), 4.22 (s, 3H), 4.09
(t, J=5.4 Hz, 20), 3.67 (d, J = 13.8 Hz, 1H), 3.30 - 3.12 (m, 2H), 3.10 - 3.03 (m, 2H), 2.67 - 2.59
(m, 2H), 2.53 - 2.36 (m, 6H), 1.97 (dt, J = 11.7, 5.6 Hz, 1H).

AAd 6: F7198 Ze f7IEFLE FEE(b-1d)9 A=

Y

N () - Nﬁ_
NMOMS

2b-2d . 1h-1d ﬂ

(617]4, ne 3UA] 5], X:= OTf Wl#] Folx, F= "F U= "Fo|t}.)

335 2b-2d (0.1 mmol)¥} AFEZFoeto]= (CsF, 46 mg, 0.3 mmol)E Y& Hlo|do] Y1, ¢-HES (1.0
m)S ¥e 5 60 Col A mukAlZIH | 108, 208, 308, 455, 60%-olA wHS EIE 20 uLE 3 vpe 7zt
S "WEE 0.5 mLol| XA, 1aE& AqA AZvEIHIE o] gt 747t WS % 1 % ¥ 13} Zol
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[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

SIS351 10-2015-0141816

AT 603t W F vbe ERES A sl wHA7Ia Ay AzvtEaduE o] 8ste] AAE 1b-
[e3]
S

9 10

3= 9 (28 mg, 0.1 mmol)¢} Al ZF2do]= (CsF, 46 mg, 0.3 mmol)ZS AlE3l= AL ALstas A4
67 dg WHoR Fyste] AHGE 108 AU

47) AN 6t vlae) 1o WE AshE BHse] £ 1% % 1o vehhlth, E 1% % 104 tehe
S o], BRo BYBRe MBS WAldolA B 4 2AE w

X1
= | AA 2702 IFE (9
=4 | &4 0 105 208 308 45% 60%
A | 2p 1b 0 61 95 99 100 100
2 1c 0 41 72 83 90 93.6
2d 1d 0 22 33 43 54 66
Hlale] |9 10 0 - - 0.5 - 1
3}5HE 1b.

F49] 9],
1H NMR (400 MHz, CDCl3) 62.35-2.48(m,2H),4.24(s,3H),4.49(t,J = 4.8 Hz, 1H), 4.61 (t, J = 4.8 Hz, 1H),

4.77 (t, J=6.2 Hz, 2H), 7.52-7.62 (m, 5H), 8.77 (s, 1H),

“C MR (100 MHz, CDCl;) §30.2, 30.4, 39.0, 51.3, 81.9, 122.3, 129,8, 130.2, 132.3, 148.9.

3 E 1

F49) 9],

'H NMR (400 MHz, CDCl;) & 1.72-1.91 (m, 2H), 2.13-2.21 (m, 2H) 4.24 (s, 3H), 4.41(t, J = 5.6 Hz, 1H),
4.52 (t, J=05.6 Hz, 1H), 4.66 (t, J= 7.2 Hz, 2H), 7.51-7.63 (m, 5H), 8.74 (d, J = 4.4 Hz, 1H),

“C R (100 MHz, CDCl;) §28.7, 37.3, 338.9, 53.9, 69.8, 119.3, 122.3, 125.7, 129.5, 132.2, 143.6.

-

s}3tE 1d.

o) 9.

=}
2

H NR (400 MHz, CDCl3) & 1.49-1.51(m, 2H), 1.74-1.79 (m, 2H), 2.05-2.11 (m, 2H), 4.25 (s, 3H)
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[0179]

[0180]

[0181]

[0182]

[0183]

SIS351 10-2015-0141816

4.37(t, J=5.6 Hz, 1), 4.49 (¢, J = 5.6 Hz, 1H), 4.60-4.64 (m, 2H), 7.53-7.64 (m, 5H), 8.76 (dd, J =
4.0 Hz, 1H),

13C NMR (100 MHz, CDCls) &621.5, 28.0, 36.8, 38.3, 53.5, 69.8, 118.7, 121.8, 121.7, 128.4, 131.6,
143.0.

AA 7 F71EE F

iy

F71EFLE 3FE(le)9 AZX

SNy SOt F Sy X
L » N Oh — I » y Oh
\n/\f M AUTE \]]/\xf sor~-F
&) ° 2 2 ° ° 1o

ﬂ%%Ze@%mgOﬂ%mmUﬂ*hf%EQQME(%FIngOJBmm)ﬂ
g2 (2.0 ML) %ﬂ% 60 CellA 1.5A12F 53t WRkAIA T 23ES 7Y st
ghol] ThA] =521 & oAFAIZ b 2 el FFAA AEE le (100 mg, 62%)S VAT,

' NMR (400 MHz, CDCl3) 68.91(s,1H),7.65(d,J = 7.2 Hz, 1H), 7.47 - 7.21 (m, 6H), 7.15 (d, J = 7.9 Hz,

1), 6.90 (s, 1H), 5.13 (d, J =13.9 Hz, 1), 4.72 (t, J =6.9 Hz, 21), 4.61 (t, J = 5.4 Hz, 1H), 4.49
(t, J=5.4Hz, 1H), 4.23 (s, 3H), 3.66 (d, J = 12.7 Hz, 1H), 3.20 (dd, J = 12.2, 5.8 Hz, 2H), 3.07
(t, J=16.3 Hz, 20), 2.68 (dd, J = 10.9, 5.9 Hz, 2H), 2.50 - 2.35 (m, 3H), 1.95 (dt, J = 16.3, 6.0 Hz,
H).

x=d
R
Hay ERo=g we
b

a

oj

|

=z 1hb)
10
= 1d
= 10
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