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Ao, 7] seteae] by 2 24 A shrleh gk

[0244] DS-34

= ] ™SO
N

[0245]

[0246] 1H NMR (500.1 MHz, DMSO - d6 ) & 10.35 (s, 1H), 9.89 (s, 1H), 8.86 (d, 1H, J = 2.0 Hz), 8.75 (s, 1H),
8.59 (s, 1H), 8.31 (m, 2H), 8.07 (d, 1H, J = 8.5 Hz), 8.02 (d, 1H, J = 9.0 Hz), 7.70 (brs, 1H), 7.57
(dd, 1H, J=8.5,2.0 Hz), 7.25 (d, 1H, J=1Hz), 7.13 (d, 1H, J = 2.5 Hz), 6.99 (m, 2H), 4.78 (t, 1H
J=9.5Hz ), 4.47 (d, 1, J =11 Hz), 4.19 (s, 1H), 4.04 (d, 1H, J = 8.5 Hz), 3.94 (s, 3H), 3.91 (s,
3H), 3.88 (m, 1H).

[0248] DS-35

[0249]

[0250] 1H NMR (500.1 MHz, Acetone — d6) & 9.26 (s, 1H), 8.89 (d, 1H, J = 2.0 Hz), 8.77 (s, 1H), 8.63 (d, 1H,
J=7.5Hz), 838 (dd, 1H, J=9.0, 2.5 Hz), 8.27 (s, 2H), 8.17 (d, 1H, J = 9.0 Hz), 8.08 (d, 1H, J =
8.5 Hz), 7.70 (brs, 1H), 7.69 (d, 1H, J = 8.5 Hz), 7.37 (s, 1H), 7.23 (d, 1H, J = 2.5 Hz), 7.05 (dd,
M, J=9.0, 2.5 Hz), 6.92 (d, 1H, J=8.5Hz), 4.79 (d, 1H, J = 9.0 Hz), 4.69 (d, 1H, J = 10.5 Hz),
4.54 (t, 2, J=5.0 Hz), 4.23 (m, 1H, J=5.5Hz), 4.13 (t, 1H, J = 8.0 Hz), 3.98 (s, 3H), 3.86 (m,
3H), 3.68 (t, 2H, J = 4.5 Hz), 3.62 (t, 2H, J = 3.0 Hz), 3.60 (t, 2H, J = 3.0 Hz), 3.48 (t, 2H, J =
5.0 Hz), 3.30 (s, 3H).

[0252] DS-36

\
/ Rt e
S o/\/ O
o\)
[0253]
[0254] 1H NMR (500.1 MHz, Acetone - d6) & 9.27 (s, 1H), 9.03 (s, 1H), 8.85 (s, 1H), 8.53 (s, 1H), 8.30 (d,

1, J = 8.5 Hz), 8.18 (s, 1H), 8.14 (d, 1H, J = 9.0 Hz), 8.02 (d, 1H, J = 9.0 Hz), 7.74 (brs, 1H),
7.68 (d, 1H, J=8.5Hz), 7.18 (s, 1H), 7.02 (d, 1H, J = 9.0 Hz), 6.95 (s, 1H), 6.84 ( d, 1H, J = 8.5
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Hz), 4.71(t, 1H, J = 10.0 Hz), 4.63 (d, 1H, J = 10.5 Hz), 4.58 (t, 2H, J = 4.5 Hz), 4.16 (t, 1H, J =
8.0 Hz), 4.05 (dd, 1H, J = 11.5, 3.0 Hz), 3.94 (s, 6H), 3.87 (t, 2H, J = 5.0 Hz), 3.82 (m, 1H), 3.65
(t, 2H, J=4.5Hz), 3.50 (t, 2H, J=4.5Hz), 3.27 (s, 3H).

I NR (500.1 MHz, DMSO - d6) & 10.33 (s, 1H), 9.95 (s, 1H), 9.76 (s, 1H), 8.65 (s, 1H), 8.59 (s,
1), 8.53 (s, 1H), 8.29 (s, 1H), 8.16 (s, 1H), 8.07 (d, 1H, J = 11.0 Hz), 8.02 (d, 1H, J = 9.5 Hz),
7.56 (d, 1H, J =9.0 Hz), 7.40 (s, 1H), 7.22 (d, 1H, J=8.0 Hz), 7.12 (s, 1H ), 7.06 (s, 1H), 7.00
(d, H, J=6.5Hz), 4.78 (s, 1H), 4.46 (d, 1H, J = 11.5 Hz), 4.20 (d, 1H, J = 8.0 Hz), 4.04 (d, 1H, J
= 8.5 Hz), 3.91 (s, 3H), 3.82 (t, 1H, J = 8.5 Hz).

I NMR (500.1 MHz, Acetone - d6) & 9.30 (s, 1H ), 9.10 (s, 1H), 8.78 (s, 1H), 8.60 (s, 1H), 8.22 (d,
2H, J=8.5Hz), 8.15 (d, 1H, J =9.0 Hz), 8.10 (d, 1H, J = 8.5 Hz), 8.06 (d, 1H, J = 2.0 Hz), 7.96
(s, 1), 7.70 (brs, 1H), 7.67 (d, 1H, J = 8.0 Hz), 7.42 (s, 1H), 7.20 (d, 1H, J = 2.5 Hz), 7.30 (dd,
H, J=9.5, 2.5 Hz), 6.87 (dd, 1H, J = 8.5, 2.0, Hz), 4.76 (¢, 1H, J = 9.5 Hz), 4.66 (d, 1H, J = 10.5
Hz), 4.20 (s, 1H), 4.07 (dd, 1H, J = 11.5, 3.5 Hz), 3.96 (s, 3H), 3.82 (t, 1H, J = 8.5 Hz), 2.08 (s,
3H).

DS-39

.-

S

/

I NMR (500.1 MHz, Acetone - d6) & 9.24 (s, 1H), 8.35 (d, 1H, J =11.5 Hz), 8.14 (d, 1H, J = 9.5 Hz),
7.98 (d, 1H, J =8.0 Hz), 7.81 (d, 1H, J = 8.0 Hz), 7.72 (brs, 1H ), 7.58 (d, 1H, J = 9.0 Hz), 7.48
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(d, I, J=8Hz), 7.19 (s, 1H), 7.03 (d,1H, J = 7.0 Hz), 5.78 (s, 1H), 4.71 (¢, 1H, J = 9.5 Hz), 4.63
(d, 1H, J=10.5 Hz), 4.16 (d, 1H, J = 4.5 Hz), 4.06 (d, 1H, J = 11.0 Hz), 3.95 (s, 3H), 3.82 (t, 1IH,

J=28.5Hz), 3.68 (t, 4H, J=4.5Hz), 3.46 (t, 4H, J = 5.0 Hz).

DS-40
o
"H NVR (500.1 MHz, Acetone - d6)
DS-41
OMe

I NIR (500.1 MHz, Acetone — d6) & 9.31 (s, 1H), 8.93 (s, 1H), 8.70 (s, 1H), 8.62 (s, 1H), 8.25 (s,

8.15 (dd, 1H, J = 9.0, 3.0 Hz), 8.07 (m, 2H), 7.95 (s, 1H), 7.75 (brs, 1H), 7.64 (dd, 1H, J =

11,
, 4.67 (d, 1, J =

6.5, 2.0 Hz), 7.27 (d, 1H, J = 3.0 Hz), 7.21 (s, 1H), 7.05 (m, 3H), 4.78 (s, 1H)
10.5 Hz), 4.21 (s, 1H), 4.07 (d, 1H, J = 11.5 Hz), 3.96 (d, 3H, J = 3.0 Hz), 3.87 (m, 4H).

DS-42

H MR (500.1 MHz, Acetone - d6) & 9.39 (s, 1H), 8.45 (s, 1H), 8.35 (s, 1H), 8.20 (d, 1H, J =13.5
Hz), 8.14 (d, 1H, J = 9.0 Hz), 7.96 (t, 1H, J = 8.5 Hz), 7.74 (s, 1H), 7.55 (dd, 1H, J=8.5, 2.5
Hz), 7.20 (d, 1H, J=2.5Hz), 7.02 (dd, 1H, J= 9.5, 2.0 Hz), 6.04 (s, 1H), 4.75 (t, 1H, J = 9.5 Hz),
4.65 (d, 1H, J = 11.0 Hz), 4.06 (dd, 1H, J = 11.0, 4.5 Hz), 3.95 (s, 3H), 3.83 (dd, 1H, J = 11.0, 8.5

Hz), 3.56 (d, 4H, J = 5.0 Hz), 1.65 (t, 2H, J=5.5Hz), 1.56 (t, 4H, J = 5.5 Hz).
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o
HO NN
O Se ~Z
1H NMR (500.1 MHz, Acetone - d6) & 9.43 (s, 1H), 8.46 (s, 1H), 8.44 (d, 1H, J = 2.0 Hz), 8.24 (s,
1H), 8.17 (s, 1H), 8.14 (d, 1H, J = 9.0 Hz), 7.97 (d, 1H, J= 9.0 Hz), 7.73 (s, 1H), 7.55 (dd, 1H, J =
9.0, 2.5 Hz), 7.19 (d, 1H, J=2.0 Hz), 7.02 (dd, 1H, J = 9.0, 2.5 Hz), 6.04 (d, 1H, J=0.5Hz), 4.74
(t, 1H, J=10.5 Hz), 4.64 (dd, 1H, J = 11.0, 1.5 Hz), 4.80 (m, 1H), 4.05 (dd, J = 11.0, 3.0 Hz), 3.94
(s, 3H), 3.82 (dd, 1H, J = 11.0, 8.5 Hz), 4.74 (s, 1H), 4.64 (dd, 1H, J = 11.0, 1.5 Hz), 4.19 (dd, 1H,

J=7.5,2.0Hz), 3.95 (s, 3H), 3.82 (t, 1H, J = 8.5 Hz), 3.68 (t, 4H, J = 5.0 Hz), 3.50 (t, 4H, J =
5.0 Hz).

T

DS- 44

' NR (500.1 MHz, Acetone - d6) & 9.30 (s, 1H), 9.13 (d, 1H, J = 0.5 Hz), 8.24 (s, 1H), 8.16 ( t,
2H, J=8.0Hz), 7.96 (s, 1H), 7.20 (d, 1H, J =2.5 Hz), 7.04 (dd, 1H, J=9.5, 2.5 Hz), 4.70 (s, 1H),
4.58 (dd, 1H, J = 11.0, 1.5 Hz), 4.20 (t, 1H, J = 7.5 Hz), 4.05 (dd, 1H, J = 11.0, 3.0 Hz), 3.95 (s,
3H), 3.82 (¢, 1H, J = 8.5 Hz).

DS-45

Tri(ethylene glycol) monomethyl ether tosylate.

Triethylene Glycol Monomethyl Ether (leq)S DMCel 5¢1 ®9d| tosyl chloride (1.5eq)E ¥ 3 0ToA
15 ¥7F stirring A1k, 1 & #b-% LMo triethylamine (3eq)S Vi ALoA 18 Az} stirringAlZIT}.
HkS 948 & rotary evaporators ©|-83le] DOMS dry A1Z! ¥ H20/ EtherE AFE-3}o] separatory funnelolA]
etherZ<S 7 % MgSO,E drydted Filter 3l9ith. Filterd % rotary evaporator® 7] < dry i 25%

EA/HexaneS AF23}o] column 3FSiTF.; LCMS, caled for C14H2206S [M+Na]'318.1137 found341.1029.

1-iodo-2-(2-(2-methoxyethoxy)ethoxy)ethane.

Tri(ethylene glycol) monomethyl ether tosylate (leq)2 Acetone (50ml)o] =91 8o Sodium iodide
(2eq)E 2& F reflux® 18 A7+ ¥kL-3}9ith. WS 98 & rotary evaporators ©]83lo] Acetones dry Al
71 % H20/ DCM = A}83}e] separatory funnelolA DOMZE #7] % 1% NaHSO05(80ml),H20(80ml) <} saturated

NaC 1(50ml) & washingd}il 715 MgSO,E dryste] Filter 3}th. Filter3t & rotary evaporator@ -f7]

=S dry 3tal 14% acetone/MC & A}F&3Fe] column 3Fit}. Yield : brown liquid 95%. LCMS, caled for
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C7H15103 [M+H]+274.0066 found275.0144.

Ethyl 5-((6-chloropyrimidin—-4-yl)amino)benzol[b]selenophene-2-carboxylate.

Ethyl 5-aminobenzo[blselenophene-2-carboxylate (leq)¥} 4,6-dichloropyriimine (3eq)= ethanolel] =9 &
microwave reactorS A3l 80colA] 304 3W stirring ATk, ¥H$ 948 3 rotary evaporatorolA &

W& AASL colum 3FATE. Yield @ yellow solid 80%. ' NMR (500.1 MHz, CDCl;) & 8.496 (d, J = 0.5 Hz,

1H), 8.276 (s,1H),7.943(d,J = 8.5 Hz, 1H), 7.904 (d, J = 2 Hz, 1H), 7.340 (dd, J=2 Hz, 8.5 Hz, 1H),
6.966 (bs, 2H), 6.666 (d, J = 0.5 Hz, 1H), 4.428 (dd, J = 7Hz, 14 Hz, 2H), 1.434 (t, J = 7.5Hz, 3H);

13CNMR(BOO.IMHZ,CDClg)S 14.13 61.43 104.88 118.7 121.41 126.58 134.36 136.70 136.6 137.95 141.56

158.14 158.42 161.39 163.16 ; LCMS, caled for C15H12CIN302Se [M+H]+380.9783 found381.9855.

Ethyl 5-((6-(6-methoxypyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate (leq), 2-methoxy-5-pyridyl-
boronic acid (2eq), KsPO,(2eq)Z 1,4-dioxane : water (7:1) &0 YWl nitro gas® 15 & 5<F degassing

AlZ1tk. 1 % tetrakis(triphenylphosphine)palladium (0.leq)S F7F2 Yil 158 %<t degassing A7 5 6
AlZF EoF reflux Y-S BT, ¥ke kg 3 celite Filter ¥ rotary evaporatorolA &wjE drydta

colum 3} ). Yield : white solid 95%. 'H MR (500.1 MHz, CDCls) 6 8.762 (d, J =1 Hz, 1H), 8.727 (d, J

=2 Hz, 1M), 8.277 (s, 1H), 8.210 (dd, J = 2.5, 8.5 Hz, 1H), 7.998 (d, J=1.5 Hz, 1H), 7.931 (d, J =
8.5 Hz, 1M), 7.415 (dd, J =2, 8.5 Hz, 1H), 6.998 (d, J =1 Hz, 1H), 6.980 (bs, 1H), 6.830 (d, J = 8.5

Hz, 1), 4.416 (dd, J = 7. 14.5 Hz, 2H). 3.986 (s. 3H). 1.437 (t. J = 7Hz. 30); “CNMR(500.1MHz.CDCl,)
§ 11.79 51.20 59.06 93.73 108.33 115.56 118.69 123.93 124.11 132.19 134.27 134.65 134.83 135.21

139.19 140.34 155.96 156.81 158.50 160.86 162.49; LCMS, caled for C21H18N403Se [M+H]+454.0544
found455.0619.

5-((6-(6-methoxypyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylic acid.

Ethyl 5-((6-(6-methoxypyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylateE 3N NaOH,
THF gl o] AFLoA 24 AlZF F<¢F stirring ATk, WHS 98 3 20% HClS Yo pHE Aoz ke
S AAYE solid® FE T MeOHE Ro} rotary evaporatorolA] &ulE AAsIE column AT, Yield :
yellow solid 94%. 1H NMR (500.1 MHz, DMSO-ds) & 10.243 (s, 1H), 8.829 (s, 1H), 8.766 (s, 1H), 8.390 (s,
1), 8.316 (s, 1H), 8.28% (d, J = 8.5 Hz, 1H), 8.08% (d, J = 8.5 Hz, 1H), 7.689 (d, J = 8.5 Hz, 1H),
7.260 (s, 1), 7.001 (d, J = 8.5 Hz, 1), 3.933 (s, 3H); 13CNMR(5OO.1MHZ,DMSO—d6)6 100.06 119.40
120.25 121.49 124.18 25.57 126.64 133.71 135.97 137.39 137.80 138.86 139.17 141.72 154.51 161.32
161.95 164.50; LCMS, caled for C19H14N403Se [M+H]+426.0231 found427.0305.

Ethyl 5-((6-(6-hydroxypyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-(6-methoxypyridin-3-y1)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate(leq) =
HCL:EtOH (1:6) Mo =9 & 12 A7t %9 reflux WHe &b, ¥ke Q9F8 3 rotary evaporator® EtOHE
dry3t & NaHCOs &M o & pHE 72 wWrolFErh. AAE solidE Y T Folr] dry v}, Yield : yellow

solid 80%. I NMR(500. IMHz ,DMSO-dg) 6 8.674 (s, 1H), 8.413 (s, 1H), 8.375 (s, 1H), 8.180 (s, 1H), 8.108
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(d, J=8.5Hz, 1H), 8.005 (d, J =10 Hz, 1H), 7.694 (d, J = 8.5 Hz, 1H), 7.078 (s, 1H), 6.500 (d, J =

10 Hz, 1H), 4.360 (dd, J =7, 14 Hz, 2H), 1.352 (dd, J = 7, 14.5 Hz, 2H), 1.352 (t, J = 7.5Hz, 3H);
13CNMR(BOO.IMHZ,DMSO—d6)6 14.17 21.01 30.41 34.36 61.46 118.53 120.04 121.33 122.85 124.89 12659

127.50 128.01 134.52 138.04 139.16 141.58 151.45; LCMS, caled for C20H16N403Se [M+H]+440.0388
found441.0460.

5-((6-(6-hydroxypyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylic acid.

Ethyl 5-((6-(6-hydroxypyridin-3-yl)pyrimidin—-4-y1)amino)benzo[b]selenophene-2-carboxylateZ 3N NaOH,
THF &hol 5ol AF2o)a 24 A 7F E<F stirring A1k, ¥k 98 5 20% HClS Yol pHE Adow g
S AAE solid® I & MCE washing 3l=Fth. 7 & DNFE Eo} vacuumolA &= A|AS purifyglo]
AFE3FAT}E. Yield : yellow solid. lH NMR(500. IMHz ,DMSO-dg) 6 11.511 (s, 1H), 8.703 (s, 1H), 8.350 (s,
2H), 8.264 (s, 1H), 8.089 (d, J = 8.5 Hz, 1H), 7.930 (d, J = 9.5 Hz, 1), 7.701 (d, J = 8.5 Hz, 1H),
7.385 (s, 1H), 6.491 (d, J = 10 Hz, 1H); CNMR(500.1MHz,DMSO-ds) § 100.06 119.40 120.25 121.49 124.18
125.57 126.64 133.71 135.97 137.39 137.80 138.86 139.17 141.72 154.51 161.32 161.95 164.50; LCMS,
caled for C18H12N403Se [M+H]+412.0075 found413.0148.

Ethyl 5-((6-(6-(2-(2-(2-methoxyethoxy) ethoxy)ethoxy)pyridin-3-yl)pyrimidin-4-yl)

amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-(6-hydroxypyridin-3-yl)pyrimidin-4-yl) amino)benzo[blselenophene-2-carboxylate(leq), 1-
iodo-2-(2-(2-methoxyethoxy)ethoxy)ethane(1.5eq) <= NMPel] =<9 & microwave reactor 2 AJZF &<t 100°Cel
A stirring 3T}, HPLCE WS ol & rotary evaporator® Toluenes dry 3ok, H20/EAES A}-g&-38lo]
separatory funnelolA EAZS #7 3 MgSO.= drydte] Filter st th. Purification §lo] HFE ThE HkSo
AR H NR (500.1 MHz, CDCl) & 8.717 (s, 1H), 8.623 (s, 1H), 8.286 (s, 1H), 8.103 (s, 1H), 8.020

(s, 1H), 8.004 (s, 1H), 7.915 (s, 1H), 7.385 (s, 1H), 7.131 (s, 1H), 6.867 (s, M), 4.508 (m, 2H),
4.425 (m, 2H), 3.843 (m, 2H), 3.708 (m, 2H), 3.674 (m, 2H), 3.636 (m, 3H), 3.538 (m, 2H), 3.355 (m,

3), 1.428 (m, 3H); LCMS, caled for C27H30N406Se [M+H]+586.1331 found587.1406.

Ethyl 5-((6-(6-hydroxy-1-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)-1,6-dihydropyridin-3-yl)pyrimidin-4-

yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-(6-hydroxypyridin-3-yl)pyrimidin-4-yl)amino) benzo[b]selenophene-2-carboxylate(leq), 1-
iodo-2-(2-(2-methoxyethoxy)ethoxy)ethane(1.5eq), AgsC05(2eq)S NMP:Toluene (1:7) £do] =9 X

microwave reactor 2 AJZF H<F 100ColA stirring 3t. HPLCE ¥H$S &9 %, rotary evaporator@®
Toluene dry 3tth. H20/EAES AF83}o] separatory funnelollX] EAZE #7] & MgSO,= dryste] Filter 3k
t}. Purification §lo] WlZ t}& ¥kZo] A}g-3lr}, 1H NMR (500.1 MHz, CDCls) & 8.572 (d, J = 4.5 Hz, 1H),

8.517 (s, 1H), 8.301 (t, J = 4 Hz, 1H), 7.992 (s, 1H), 7.943 (s, 1H), 7.740 (s, 1H), 7.394 (s, 1H),
6.904 (d, J =3 Hz, 1H), 6.607 (s, 1H), 4.433 (m, AH), 4.229 (m, 2H), 3.803 (m, 2H), 3.803 (m, 2H),
3.601 (m, 2H), 3.558 (m, 3H), 3.492 (m, 3H), 2.862 (m, 2H), 1.437 (m, 3H),; LCMS, caled for

C27H30N406Se [M+H]+586.1331 found587.25.

5-((6-(6-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)pyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-
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carboxylic acid.

A mixture of the ethyl 5-((6-(6-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)pyridin-3-yl)pyrimidin-4-
yl)amino)benzo[b]selenophene-2-carboxylates 3N NaOH, THF &Ho] o] Ao A 24 A7k <t stirring Al
ik, wke- ' 3 20% HC1S Yol pHE Aoz wiE & AW solidE® TE F MeOHZ 2o} rotary
evaporatorol Al &wjE A A3} column¥} reverse phase HPLCZ #&]%kc}. Yield : 52% yield. H NMR (500.1
MHz, DMSO-dg) 6 10.213 (s, 1H), 8.806 (d, J = 1.5 Hz, 1H), 8.777 (s, 1H), 8.372 (s, 1H), 8.323 (s,

1H), 8.288 (dd, J = 2.5, 9 Hz, 1H), 8.096 (d, J =9 Hz, 1H), 7.684 (d, J = 8.5 Hz, 1H), 7.241 (s, 1H),
7.015 (d, J =9 Hz, 1H), 3.777 (5, J = 4.5 Hz, 2H), 3.592 (5, J = 4 Hz, 2H), 3.538 (m, 4H), 3.426 (t,

J =5 Hz, 2H), 3.226 (s, 3H);  CNMR(500.1MHz,DMSO-ds) § 58.02 65.43 68.67 69.59 69.77 69.88 71.25
101.31 111.01 118.58 119.78 121.14 122.13 124.99 126.62 133.92 136.77 137.52 137.88 138.87 141.82
145.97 157.20 161.07 164.68; LCMS, caled for C25H26N406Se [M+Na]'558.1018 found581.0911.

Ethyl 5-((6-(4-acetylphenyl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate (leq), (4-
acetylphenyl)boronic acid (2eq), KsP0,(2eq)= 1,4-dioxane : water (7:1) &o] €3l nitro gas® 15 ¥

%ot degassing AlZIth. 1 F tetrakis(triphenylphosphine)palladium (0.2eq)S F7[2 21 15 ¥ %
degassing A7) 3 6 A7t B reflux WSS Btk whS &8 & celite Filter % rotary evaporator©l

2

A &S drystal column 3FSith. Yield : yellow solid 79%. H MR (500.1 MHz, DMSO-d¢) 6 9.921 (s, 1H),

8.765 (s, 1H), 8.444 (s, 1H), 8.391 (s, 1H), 8.166 (m, 2H), 8.098 (m, 2H), 7.735 (d, J = 8.5 Hz, 1H),
7.342 (s, 1H), 4.346 (dd, J =7, 13 Hz, 2H), 2.625 (d, J = 1 Hz, 3H), 1.345 (¢, J = 11.5 Hz, 3H);

PONMR(500.. 1MHz . DMSO-ds) § 14.65 27.33 61.94 103.41 118.48 121.52 127.00 127.20 129.24 135.03 137.21
137.64 138.01 138.41 141.49 142.07 158.91 160.60 161.58 163.72 198.05: LCMS caled for C23H19N303Se
[M+Na]'465.0592 found48s.0485.

5-((6-(4-acetylphenyl)pyrimidin-4-yl)amino)benzol[b]selenophene-2-carboxylic acid .

Ethyl 5-((6-(4-acetylphenyl)pyrimidin-4-yl)amino)benzo[blselenophene-2-carboxylates 3N NaOH, MeOH &
Aol Zo] AFZolA 24 AZF B stirring Al ®HS R F ) 20% HC1S €O pHE AMo= 9 & A
AE solidE TH ¥ MeOHE Xo} rotary evaporatorol|A &wlE A|ASIAL column 3FSIth. Yield : yellow
solid 98%.1HNMR(500.lMHZ,DMSO—de)8 10.617 (s, 1H), 8.827 (s, 1H), 8.435 (d, J = 1.5 Hz, 1), 8.319 (s,
1H), 8.156 (m, 4H), 7.746 (dd, J = 1.5, 8.5 Hz, 1H), 7.473 (s, 1H), 2.640 (s, 3H);
FONMR(500. 1MHz , DMSO-dg) § 27.40 104.07 118.92 121.49 124.39 127.03 127.51 129.30 134.34 137.32 138.40

138.77 139.43 142.23 157.38 157.86 161.82 165.11 198.04; LCMS caled for C21H15N303Se [M+Naf437.0279
found438.0353.

Ethyl 5-((6-(4-methoxypheny!l)pyrimidin—-4-yl)amino)benzol[b]selenophene-2-carboxylate.

Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate (leq), (4~

e

methoxyphenyl)boronic acid (2eq), KsPO,(2eq)E 1,4-dioxane : water (7:1) o] ¥©3il nitro gas® 1

2

5
%ot degassing AlZIth. 1 F tetrakis(triphenylphosphine)palladium (0.leq)S F7[I2 21 15 ¥ %
degassing A7) 3 6 A7t B reflux WSS Btk whS &8 & celite Filter % rotary evaporator©l

A &S drystal column 3FSith. Yield : yellow solid 81%. H MR (500.1 MHz, DMSO-d¢) 6 9.768 (s, 1H),

8.691 (s, 1H), 8.437 (s, 1H), 8.405 (s, 1H), 8.082 (d, J=6.5 Hz, 1H), 8.025 (d, J = 8.5 Hz, 2H), 7.725
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(d, J=6.5Hz, 1H), 7.210 (s, 1H) ,7.098 (d, J = 8.5 Hz, 2H), 4.361 (m, 2H), 3.838 (s, 3H), 1.355 (m,
3H0); 13CNMR(BOO.IMHZ,DMSO—dG)S 14.58 55.76 62.04 101.22 114.71 118.34 121.51 126.91 128.52 129.33
129.49 131.95 134.94 137.13 137.40 138.13 141.99 158.59 161.40 161.48 161.61 163.81; LCMS, caled for
C22H19N303Se [M+H]+453.0592 found454.0665.

5-((6-(4-methoxypheny!l )pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylic acid.

Ethyl 5-((6-(4-methoxyphenyl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate& 3N NaOH, MeOH &
Hol| Fof Ahe-ollA 24 A7 F<b stirring AT WhE ¢km -, 20% HClS Yol pE Ao =w Bt 5 A
AdE solideE Z€E £ MeOHE X} rotary evaporatorolA &uwlE& A ASFAL column 3FATE. Yield : yellow
solid 94%. 1H NMR (500.1 MHz, DMSO-ds) &6 9.723 (s, 1H), 8.664 (s, 1H), 8.267 (s, 1H), 8.005 (d, J = 8.5
Hz, 2H), 7.892 (s, 1H), 7.876 (d, J = 8.5 Hz, 1H), 7.547 (d, J = 8.5 Hz, 1H), 7.205 (s, 1H), 7.084 (d,
J =85 Hz, 21), 3.828 (s, 31):  CNMR(500.1MHz,DMSO-ds) 6 54.07 55.78 101.59 111.20 114.71 118.04

120.48 121.46 126.82 128.42 132.03 137.70 142.83 146.19 158.86 159.57 161.42 161.59 165.33; LCMS,
caled for C20H15N303Se [M+H]+425.0279 found426.0349.

Ethyl 5-((2'-methoxy—[4,5'-bipyrimidin]-6-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate (leq), (2-methoxypyrimidin-5-
yl)boronic acid (2eq), KsPO.(2eq)S 1,4-dioxane: water(7:1) 8Mo] ¥ i nitro gas® 15 & E<F

degassing A]ZIt}. I ¥ tetrakis(triphenylphosphine)palladium (0.leq)& F7I& Yir 15 & Fof
degassing A7l & 4 AJ7F 5 reflux WHSS Btk ¥k$ 98 3 celite Filter & otary evaporator©lA]

SwlE drystal colum 3Fth. Yield : yellow solid 78%. H MR (500.1 MHz, DMSO-ds) & 9.970 (s, 1H),

9.170 (s, 2H), 8.723 (s, 1H), 8.410 (s, 1H), 8.389 (s, 1H), 8.072 (d, J = 8.5 Hz, 1H), 7.699 (d, J =
8.5 Hz, 1H), 7.268 (s, 1H); 4.357 (dd, J = 7.5, 14.5 Hz, M), 4.006 (s, 3H), 1.352 (t, J = 7 Hz, 3H);

PONMR(500. 1MHz . DMSO-ds) 6 14.65 55.54 61.93 79.65 101.92 118.57 121.62 125.07 27.00 135.05 137.15
137.69 137.86 142.04 157.49 158.40 158.97 161.26 163.71 166.42; LCMS, caled for C20H17N503Se
[M+Na]'455.0497 found478.0387.

5-((2'-methoxy-[4,5'-bipyrimidin]-6-yl)amino)benzol[b]selenophene-2-carboxylic acid.

Ethyl 5-((2'-methoxy-[4,5'-bipyrimidin]-6-yl)amino)benzo[b]selenophene-2-carboxylates 3N NaOH, MeOH
Lo Zo] AoA 24 A7 FOF stirring AZIYh. WS @R F ) 20% HC1S Yol pHE AMdoz wE 5
AARE solid® ZE T MeOHE Xo} rotary evaporatorolx] &wlS A|ASta column #23kc}h. Yield

vellow solid 78%. MR (500.1 MHz, DMSO-d¢) § 10.036 (s, 1H), 8.876 (s, 2H), 8.667 (s, 1H), 8.367 (s,

H), 8.296 (s, 1H), 8.062 (d, J = 9 Hz, 1H), 7.666 (s, 1H), 7.182 (s, 1H); CNMR(500.1MHz,DMSO-ds) &
100.04 110.73 11926 121.48 12667 133.80 136.05 138.63 13903 141.76 152.82 154.89 155.73 161.02 164.58;
LCMS, caled for C18H13N503Se [M+]+427.0184 found.

Ethyl 5-((2,6-dichloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-aminobenzo[b]selenophene-2-carboxylate (leq), 2,4,6-Trichloropyriimine(0.9eq), Na2C03(leqS-
ethanole] ¢ 3 microwave reactor® AF&3led 80TolA] 30 ¥4 3¥H stirring AT, W% 948 3
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rotary evaporatorolA] &wlE A A3 colum 3} TF. Yield : red solid 80%. H NMR (500.1 MHz, CDCly) &

8.277 (s, 1H), 7.962 (d, J = 8.5 Hz, 1H),7.848(d, J = 8.5 Hz, 1H), 7.309 (d, J = 2 Hz, 1H), 7.292 (bs,
1H), 6.543 (s, 1H), 4.429 (dd, J = 7, 14.5 Hz, 2H), 1.433 (t, J = 7.5Hz, 3H) LCMS, caled for

C15H11C12N302Se [M+H]+414.94 found415.9465 .

Ethyl 5-((6-morpholinopyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate (leq), morpholine (3eq), Nal
(0.5eql, 4-Dioxane:DMF (3:1)o] *5¢l 3 microwave reactor® AF&3le] 100TCoA] 3 A7+ stirring A)Z1t}.
kS &b ® ) H20/ DCM & AF&3Ee] separatory funnel® #7158 ®¥ ¥ MgSO,E dry ¥ rotary

evaporatorol A &mlE A ASFAL colum 3FATH. Yield : yellow solid product 84%. H MR (5001 MHz, DMSO-
dg) 6 9.287 (s, 1H), 8.355 (s, 1H), 8.298 (d, J = 2 Hz, 1H), 8.235 (s, 1H), 8.004 (d, J = 8.5 Hz, 1H),
7.622 (dd, J = 2, 8.5 Hz, 1H), 5.995 (s, 1H), 4.341 (dd, J = 7, 14.5 Hz, A). 3.679 (t, J = 4.5 Hz,
4H), 3.463 (t, J = 4.5 Hz, 4H), 1.337 (t, J = 7.5 Hz, 3H); 13CNMR(5OO.1MHZ,DMSO—d6)8 14.65 44.43 61.88
66.26 84.66 117.83 121.49 126.79 135.06 136.57 136.85 138.98 142.05 157.81 161.50 162.99 163.74; LCMS,
caled for C19H20N403Se [M+H]+432.0701 found433.0773.

5-((6-morphol inopyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylic acid.

Ethyl 5-((6-morpholinopyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylates 3N NaOH, MeOH &oof =
o] AFolA 24 A7 ESF stirring AT, WS 9w 3 20% HCIS Yol pHE 4Mgow wa 3 gAd
solidE ZE & MeOHZ X} rotary evaporatorolA &wl& #| A3t column F&]%c}. Yield : yellow solid

80%. 13C NMR (500.1 MHz, DMSO-ds) & 28.50 38362 42.98 45.32 63.59 65.99 82.36 121.13 122.87 127.74

134.25 135.42 139.79 140.02 142.54 151.63 165.03; LCMS, caled for C19H20N403Se [M+H]+404.0388
found405.0461.

Ethyl 5-((6-(1,4~dioxa-8-azaspiro[4.5]decan-8-y1)pyrimidin-4-yl)amino)benzo[b]selenophene-2-
carboxylate.
Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzol[b]selenophene-2-carboxylate (leq), 1,4-dioxa-8-

azaspiro[4.5]decane (3eq), Nal (0.5eq)S 1,4-Dioxane : DMF (3:1)o] 359 & microwave reactor® A}M&3d}
o] 100CelA 1 A 39 stirring Atk ®¥Eg €5 . vaccumdlX &vlE A|ASL column 3T},

Yield : yellow solid 90%. H NMR (500.1 MHz, DMSO-ds) § 9.195 (s, 1H), 8.344 (s, 1H), 8.298 (s, 1H),
8.214 (s, 1), 7.995 (d, J=9 Hz, 1H), 7.977 (S, 1), 7.622 (d, J = 9 Hz, 1), 4.344 (m, 2H), 3.921 (m,
A1), 3.621 (m, 40), 1.647 (m, 4H), 1.340 (m, 3H); CNMR(500.1MHz,DMSO-ds) 6 14.16 33.96 41.87 61.39
63.81 64.00 84.11 106.61 117.16 120.88 126.26 134.58 135.91 136.32 138.62 141.56 157.46 161.08 161.58
163.26; LOMS, caled for C22H24N404Se [M+H]488.0963 found489.1037.

5-((6-(1,4-dioxa-8-azaspiro[4.5]decan-8-yl)pyrimidin-4-yl)amino)benzo[b]selenophe ne—-2-carboxylic
acid.
Ethyl 5-((6-(1,4-dioxa-8-azaspirol4.5]decan-8-yl)pyrimidin-4-yl)amino)benzolb]selenophene-2-

carboxylateg 3N NaOH, MeOH ol =of AF2o]A 24A17F 59t stirring AlZIth, wHg 98 3 20% HCl1S
o] plIE Ao m gE & AAE solidE HE F MeOHE RO} rotary evaporatorol]A fwlE& A A3t
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column 228t Yield : yellow solid 76%. H NMR (500.1 MHz, DMSO-ds) & 9.650 (s, 1H), 8.284 (s, 2H),
8.159 (s, 1H), 8.069 (d, J = 8.5 Hz 1), 7.513 (d, J = 8.5 Hz, 1H), 6.059 (s, 1H), 3.920 (m, 4H),
3.653 (n, 4H), 1.676 (m, 4H); CNMR(500.1MHz,DMSO-ds) & 25.56 34.43 42.35 64.28 84.17 107.11 116.92

118.88 126.25 126.99 135.71 137.91 157.97 162.05; LCMS, caled for C20H20N404Se [M+H]+460.065O
found461.0724.

Ethyl 5-((6-chloro—2-(methylthio)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-aminobenzol[b]selenophene-2-carboxylate (leq), 4,6-dichloro—2-(methylthio)pyrimidine (3eq),
TEA(0.5eq)S ethanolel ¢l & microwave reactor® AR&3}e] 80TColA 30 ¥4 3W stirring A1tk W3

$8 F rotary evaporatoroA &vlE A AL colum FFTH. Yield : yellow solid 61%. HOMR (500.1
MHz, DMSO-ds) § 9.978 (d, J = 6 Hz, 1), 8.354 (d, J = 7.5 Hz, 1), 8.301 (d, J =5 Hz, 1H), 8.083 (t,

J =8 Hz, M), 7.603 (t, J=6.5Hz, 1H), 6.522 (m, 1H), 4.347 (dd, J =7, 14 Hz 4H), 3.262 (m, 3H),
1.352 (m, 2H); 13CNMR(SOO.IMHZ,DMSO—d6)8 14.14 14.66 61.98 100.80 119.34 121.84 127.04 134.84 136.99

137.47 138.44 141.99 158.06 161.14 163.68 172.30. ; LCMS, caled for C16H14CIN302SSe [M+Naf426.9660
found449.9550.

Ethyl 5-((2-(methylthio)-6-morpholinopyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate. .

A mixture of Ethyl 5-((6-chloro—2-(methylthio)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate
(leq), morpholine (3eq), Nal (0.5eq)& 1,4-Dioxane : DMF (3:1)°l] ¢l 3 microwave reactorE AF&3}o]
100Col A 3 AlZF stirring A7tk ¥W-S &8 & 120/ DCOM = A}83}o] separatory funnel® F7]15S £
T MgSO4%= dry ¥ rotary evaporatorollA &wjE A A3}l colum 3} ). Yield : yellow solid product 84%.
1HNMR(5OO.1MHZ,DMSO—d6)6 9.312 (s, 1H), 8.328 (s, 1H), 8.278 (d, J = 2 Hz, 1H), 8.012 (d, J = 9 Hz,
1), 7.575 (dd, J = 2.5, 9 Hz, 1), 5.716 (s, 1H), 4.346 (dd, J = 12, 14 Hz, 2H), 3.672 (t, J = 4.5
Hz, 3H), 3.454 (t, J = 4.5 Hz, 3H), 2.454 (s, 31), 1.339 (t, J =7 Hz, 3H);  CNMR(500.1MHz,DMSO-ds) &
13.88 14.67 44.48 61.91 66.25 80.70 118.05 121.53 126.79 134.97 136.67 136.93 138.77 142.01 161.18
162.71 163.74 169.93; LCMS, caled for C20H22N403SSe [M+Na]+477.4387 found501.0470.

5-((2-(methylthio)-6-morpholinopyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylic acid.

Ethyl 5-((2-(methylthio)-6-morpholinopyrimidin-4-yl)amino)benzol[blselenophene-2-carboxylate2 3N NaOH,
MeOH &Moll o] AF2oA 24 A7+ 5o stirring AZIch. ¥H$ <28 3 20% HClS Yo pHE AHAlo=w uke
S AAE solidE ZE] & MeOHE Eo} rotary evaporatorol|A] &w|E AASTL column &3}, Yield :
yellow solid 64%. 1H NMR (500.1 MHz, DMSO-ds) & 9.337 (s, 1H), 8.273 (s, 1H), 8.235 (s, 1H), 7.990 (d,
J=8.5Hz, 1H), 7.541 (dd, J =9 Hz, 1H), 5.725 (s, 1H), 3.659 (s, 3H), 3.446 (s, 3H), 2.459 (s, 3H);
13CNMR(5OO.1MHZ,DMSO—dG)6 13.88 44.48 66.25 80.70 117.95 121.22 125.98 126.75 128.52 134.45 136.68

138.65 138.86 142.23 161.19 162.68 165.21 169.89; LCMS, caled for C18H18N403SSe [M+Na]+450.0265 found
473.0157.

Ethyl 5-((6-(4-acetylphenyl)-2-(methylthio)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

A mixture of Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate (leq), (4-
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acetylphenyl)boronic acid (2eq), KsPO,(2eq)S 1,4-dioxane: water(7:1)&olo] Wil nitro gas® 156% &<t

i

degassing A% f} 1 % tetrakis(triphenylphosphine)palladium (0.leq) & F7}2 ¥i1 15 & &
degassing A7l & 4 AIZF &9t reflux¥b-g-& REylth, WHs 8 | celite Filter ¥ rotary evaporator©lA]
S]Z dry3tal ice EAZ AZAA 3T}, Yield : yellow solid 87%.

5-((6-(4-acetylphenyl)-2-(methylthio)pyrimidin-4-y1l)amino)benzo[b]selenophene-2-carboxylic acid.

Ethyl 5-((6-(4-acetylphenyl)-2-(methylthio)pyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylates 3N
NaOH, MeOH &el o] AL2ox 24 A7 &9 stirring AZTh. vh% k8 T 20% HC1S Yol pHE Ao
2 g 2 AAE solidE ZE F MeOHE Eo} rotary evaporatorolA] €S A A column 32 3o},

Yield : yellow solid 95%. I NMR (500.1 MHz, DMSO-ds) & 10.272 (s, 1H), 8.476 (s, 1H), 8.283 (s, 1H),
8.144-8.059 (m, 5H), 7.702 (d, J =9 Hz, 1H), 7.160 (s, 1H), 2.630 (s, 3H), 2.603 (s, 3H); LCMS, caled
for C22H17N3035Se [M+H]+465.0592 found 484.0229.

4,6-dichloro-2-(2-(2-methoxyethoxy)ethoxy)pyrimidine.

A ZA3 ] sodium hydride (leq)®t 2-(2-methoxyethoxy)ethanol (leq)< anhydride THFe]l ‘@il icebathol
Al 1 AIZFESE stirring ATk, 2 & WES-8-dlof 4,6—dichloro—Z—methanesulfonyl—pyrimidine (1.5eq)S THF
of o] Yl overnight5<F stirring A1t ¥H&$+8E # | rotary evaporator® &uf dry ¥ NaHCO;8&/EA

= A83}o] separatory funnelold EAZS ¥ ¥ MgSO,& dryste] Filter 3Fit}h. Filter &S rotary

evaporatorol A &wlE A A3} column 3FIT}. Yield : white oil 60%. H NIR (500.1 MHz, CDCls;) & 7.019
(s, 1H), 4.556 (m, 2H), 3.860 (m, 2H), 3.694 (m, 2H), 3.551 (m, 2H), 3.656 (s, 3H) );
PONMR(500. 1MHz,CDCls) 6 29.61 58.95 68.22 68.83 70.68 71.93 114.39 162.94 164.30: LCMS, caled for

COH12C12N203 [M+H]+266.0225 found 267.0298.

4,6-dichloro—2-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)pyrimidine.

A Z738}e sodium hydride (leq)$} 2-(2-(2-methoxyethoxy)ethox y)ethanol (leq)< anhydride THFell ¥ arL
icebathollA 1 A|7Fset stirring Ath. 2 & Hb2-89o] 4 6-dichloro-2-methanesul fonyl-pyrimidine
(1.5eq)S THFe| =o] il overnights<¢t stirring A|Z1t}. HF5L9l§i 3 rotary evaporator® &9 dry &

NaHCO; & 9N /EAS A}-83}o] separatory funnelolA EAZS 7 3 MgSO.ZE dryste] Filter 3}t}. Filter&
S rotary evaporatorolA £wlE A|ASIAL column 3JFATF. Yield : white oil 84%. LCMS, caled for

C1IHI6CI2N204 [M+H]'310.0487 found 311.0560 .

Ethyl 5-((6-chloro—-2-(2-(2-methoxyethoxy)ethoxy)pyrimidin-4-yl)amino)benzo[b]selenophene-2-
carboxylate.
Ethyl 5-aminobenzo[b]selenophene-2-carboxylate (leq), 4,6-dichloro-2-(2-(2-

methoxyethoxy)ethoxy)pyrimidine(3eq) & ethanolel] =9 ¥ microwave reactors AR&3}o] 80TCoA 30 £
39 stirring A7tk wHS 9kE ZF . rotary evaporatorol A fvlE A AL column dFFTF. Yield : yellow

solid 65%. I NIR (500.1 MHz, CDCl3) & 8.225 (s, 1H), 7.906 (s, 1H), 7.870 (d, J = 8.5 Hz, 1H), 7.438

(bs, 1H), 7.352 (dd, J = 1.5, 8.5 Hz, 1H), 6.305 (s, 1H), 4.481 (t, J = 4.5 Hz, 2H), 4.412 (dd, J =7,
14.5 Hz, 3H), 3.828 (t, J =5 Hz, 2H), 3.693 (t, J =4 Hz, 2H), 3.564 (m, 2H), 3.366 (s, 3H), 1.422

(t, J =7 Hz, 30); CNMR(500.1MHz,CDCly) & 14.31 58.99 61.81 67.01 69.25 70.64 71.98 97.14 121.19
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122.81 126.76 133.71 135.25 138.47 140.71 142.13 161.21 163.61 163.65 164.66; LCMS, caled for
C20H22C1IN305Se [M+H]+499.0413 found 500.0485.

Ethyl 5-((2-(2-(2-methoxyethoxy)ethoxy)-6-(6-methoxypyridin-3-yl)pyrimidin-4-
yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5—((6—cAh1oro—2—(2—(2—methoxyethoxy)ethoxy)pyrimidin—4—y1)amino)benzo[b]selenophene—Z—
carboxylate (leq), 2-methoxy-5-pyridyl-boronic acid(2eq), KsPO,(2eq) &<ol ¥ il nitro gas@ 15 & &<t

degassing A)ZIt}. 1 & tetrakis(triphenylphosphine)palladium (0.leq)S F7I2 Y 158 F<F degassing

Al F 6N Bt reflux ¥HSS HUIYh wkE 948 F . celite Filter & rotary evaporatorolx &wjZ
drydtal column 3FAtF. Yield : white solid 97% HONR (5001 MHz, CDCl3) & 8.140 (s, 1H), 8.070 (dd, J

=2, 8.5 Hz, 1H), 8.034 (d, J = 3.5 Hz, 1H), 7.786 (d, J = 8.5 Hz, 1H), 7.727 (s, 1H), 7.424 (dd, J =
2, 8.5 Hz, 1H), 7.260(s, 2H), 4.555 (t, =5 Hz, 2H), 4.398 (dd, J =7, 14 Hz, 2H), 3.940 (s, 3H),
3.889 (t, J =5 Hz, 2H), 3.726 (m, 2H), 3.584 (m, 2H), 3.341 (s, 3H), 1.415 (t, J =7 Hz, 3H);

13CNMR(BOO.IMHZ,CDClg)S 12.32 27.67 51.69 56.95 59.72 64.28 67.53 68.62 70.00 91.59 108.63 118.28
120.40 124.46 131.91 134.33 135.21 135.98 137.65 140.07 144.16 160.92 161.52 161.74 163.25 136.50;
LCMS, caled for C24H24N406Se [M+Na]+572.1174 found 595.1067.

5-((2-(2-(2-methoxyethoxy)ethoxy)-6-(6-methoxypyridin-3-yl)pyrimidin—4-yl)amino)benzo[b]selenophene-2-
carboxylic acid.

Ethyl 5-((2-(2-(2-methoxyethoxy)ethoxy)-6-(6-methoxypyridin-3-yl)pyrimidin—4-
y1)amino)benzo[b]selenophene-2-carboxylate= 3N NaOH, THF &of o] AboA] 24 }47P E2¢l stirring Al
itk wkg- 9h®m 3 20% HC1S Yol pHE AHdem wE 0 AW solidE® TE F MeOHZ 2o} rotary

evaporatoro A £ulE A A3 column 3} T, Yield : yellow solid 96%. H R (500.1 MHz, DMSO-ds) &

11.293 (s, 1H), 8.695 (s, 1H), 8.433 (s, 1H), 8.314 (s, 1H), 8.152 (d, J = 7.5 Hz, 1H), 8.083 (d, J =
8 Hz, 1H), 7.720 (d, J = 7.5 Hz, 1H), 7.131 (s, 1H), 6.975 (d, J = & Hz, 1H), 4.582 (s, 2H), 3.918 (s,

3H), 3.811 (s, 2H), 3.591 (s, 2H), 3.449 (s, 2H), 3.222 (s, 3H): CNMR(500.1MHz,DMSO-ds) 6 53.82 58.08
67.73 63.29 69.66 71.29 97.28 110.78 118.85 12107 122.75 126.58 133.97 136.08 137.78 138.57 139.04

141.68 146.33 155.55 161.63 162.26 164.56 165.29; LCMS, caled for C26H28N406Se [M+Hf544.0861 found
545.0934.

2-(2-(benzyloxy)ethoxy)-4,6-dichloropyrimidine.
Z73}e] sodium hydride (leq)®} 2-(benzyloxy)ethanol (leq)S anhydride THFoll YW il icebathollA 14]
].

2
%ot stirring A1tk 2 & ¥kS-g o) 4 6-dichloro-2-methanesul fonyl-pyrimidine (1.5eq)S THFel| =
33 overnight ¢t stirring AZ1th. w898 3 rotary evaporator® &1 dry & NaHCO;&9N/EAS A}&-35)

o, A

o] separatory funnelolA] EAZS Hd & MgSO,.E dry3d}e] Filter 3}t}. Filter &S rotary evaporator®l
A gulE AASFL column 3R TF. Yield : white oil 81%. 1H NMR (500.1 MHz, CDCl3) & 7.338 (m, 5H),
7.011 (s, 1H), 4.597 (s, 2H), 4.577 (m, 2H), 3.842 (m, 2H); 13CNMR(5OO.1MHZ,CDC13)6 67.70 68.29 73.34

114.53 127.73 128.42 128.46 137.89 162.97 164.31; LCMS, caled for C13H12C12N202 [M+Na]+298.0276 found
321.0167.
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Ethyl 5-((2-(2-(benzyloxy)ethoxy)-6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-aminobenzo[b]selenophene-2-carboxylate (leq), 2-(2-(benzyloxy)ethoxy)-4,6-dichloropyrimidine
(4eq& DMFOll =<1 & microwave reactors ARE3le] 80ColA 30 ¥4 3¥ stirring A, ¥ 48 5

vaccumol A £w|E A ASIIL column 3T, Yield : yellow solid 23%. H MR (500, 1 MHz, CDCl;) &6 8.243
(s, 1H), 7.875 (m, 2H), 7.507 (s, 1H), 7.335 (m, 5H), 6.304 (s, 1H), 4.569 (s, A1), 4.512 (m, 2H),
4.419 (m, 2H), 3.793 (t, J =5 Hz, 2H), 1.426 (t, J=7.5Hz, 3H); 13CNMR(5OO.1MHZ,CDC13)6 13.30 15.56

15.98 18.07 18.46 18.80 18.92 19.75 24.06 26.63 27.41 28.67 30.56 32.56 60.81 66.06 67.14 72.32 96.13
116.46 120.40 121.98 125.78 126.64 126.72 127.37 131.82 132.70 134.26 137.13 137.51 139.85 141.17

160.28 162.66 162.75 163.61; LCMS, caled for C24H22CIN304Se [M+Na]+530.0464 found 554.0354.

Ethyl 5-((2-(2-(benzyloxy)ethoxy)-6-(6-methoxypyridin-3-yl)pyrimidin-4-yl)amino)benzo[b]selenophene-2-
carboxylate.

Ethyl 5-((2-(2-(benzyloxy)ethoxy)-6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate
(leq), 2-methoxy-5-pyridyl-boronic acid(2eq), K3P04(2eqZ 1,4-dioxane : water (7:1) &Mo] il nitro

gas® 15 # =9 degassing AlZIth. 1 % tetrakis(triphenylphosphine)palladium (0.leq)S F7F2 @i 15

F 59t degassing A7 & 6 AIZF FoF reflux 98-S BT, Wk 48 ) celite Filter & rotary

evaporatorolA &ulE drystal column 3}$itt. H MR (500.1 MHz, CDCl3) & 8.726 (d, J = 2.5 Hz, 1H),

8.231 (s, 1H), 8.152 (dd, J = 2, 9 Hz, 1H), 7.973 (s, 1H), 7.844 (d, J = 8.5 Hz, 1H), 7.434 (m, 6H),
6.767(d, J = 8.5 Hz, 1H), 6.655 (s, 1H), 4.616 (t, J = 5.5 Hz, 4l), 4.417 (dd, J =7, 14 Hz 2H), 3.966

(s, 3H), 3.874 (m, 2H), 1.426 (t, J =7 Hz, 3H); 13CNMR(SOO.lMHz,CDClg,)S 14.29 53.68 61.73 66.31 68.43

73.33 93.29 110.69 120.74 122.71 126.48 126.60 127.59 127.74 128.34 128.47 128.57 131.96 132.06 132.13
133.79 136.15 137.25 138.25 138.28 140.06 142.17 146.26 163.28 163.69 163.73 165.45 165.60; LCMS,

caled for C30H28N405Se [M+Na]+604.1225 found 627.1119.

2-(2-(tert-butoxy)ethoxy)-4,6-dichloropyrimidine .

A 23] sodium hydride (leq)®} 2-(tert-butoxy)ethanol (leq)2 anhydride THFOl ¥ il icebathol A 1
AlZFE9t stirring A1Z1t}. under ice-cooling. 1 & WkS-gMof| 4 6-dichloro—2-methanesulfonyl-pyrimidine
(1.5eq)S THFol =91 ¥ il overnight¥<¢t stirring A7t} ¥F$2E 5 rotary evaporator® &7 dry ¥
NaHCO3& 2 /EAS A}-8-3}] separatory funnelolA EASS 7] & MgSO,= dryste] Filter dF3itt. Filterg

S rotary evaporatorolx fwlE A AL column FFTF. Yield : white oil 91%. 1HNMR(SOO.IMHZ,DMSO—

de) & 7.591 (s, 1H), 4.381 (m, 2H), 3.642 (m, 2H), 1.131 (s, 9H); 13CNMR(BOO.IMHZ,DMSO—dG)S 27.65 59.66

69.15 73.11 73.20 114.91 162.59 162.68 164.27; LCMS, caled for C10H14C12N202 [M+Naf264.0432 found
287.0324.

Ethyl 5-((2-(2-(tert-butoxy)ethoxy)-6-chloropyrimidin—-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-aminobenzo[b]selenophene-2-carboxylate (leq), 2-(2-(tert-butoxy)ethoxy)-4,6-dichloropyrimidine
(4eq), DIPEA (4eq), Nal (leq)& 1,4-Dioxane : DMF (5:2, 15ml) o =2 % microwave reactors A}&3}o]
110CollA 30 ¥ 3W¥ stirring A7t WS &8 %, vaccmollA &vlE #A|ASFaL column 3FAT). Yield :

yvellow oil 56%.

I NR (500.1 MHz, CDCl3) & 8.231 (s, 1H), 7.915 (s, 1H), 7.862 (d, J = 8.5 Hz, 1H), 7.652 (s, 1H),
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7.355 (dd, J =2, 8.5 Hz, 1H), 6.301 (s, M), 4.415 (m, 4H), 3.674 (t, J = 5.5 Hz, 2H), 1.415 (t, J =
7.5 Hz, 2H), 1.193 (s, 9H); 13CNMR(BOO.IMHZ,CDClg)S 14.10 14.32 22.65 27.50 31.58 59.88 61.85 67.61
73.41 97.14 121.17 122.83 126.70 133.81 135.33 138.32 140.58 142.09 161.06 163.58 163.73 164.74; LCMS,
caled for C27H30N405Se [M+Na]+497.0621 found 520.0511.

Ethyl 5-((2-(2-(tert-butoxy)ethoxy)-6-(6-methoxypyridin-3-yl)pyrimidin—-4-yl)amino)benzo[b]selenophene-
2-carboxylate.

Ethyl 5-((2-(2-(tert-butoxy)ethoxy)-6-chloropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate
(leq), 2-methoxy-5-pyridyl-boronic acid(2eq), KsP0,(2eq)= 1,4-dioxane:water(7:1) &Ho| Yl nitro gas

2 15 ¥ %9 degassing AT, 1 & tetrakis(triphenylphosphine)palladium (0.leq)S F7[2 ¥ 15 &
59t degassing Al ¥ 6 AZF FOF reflux WS HWTh ¥kS 98 % celite Filter % rotary

evaporatorol A &mlE drydtal column 3FTh. Yield : yellow solid 52%.JHNMR(5OO.1MHZ,CDC13)6 8.76 (d,

J=7Hz, 1H), 8.282 (d, J =9 Hz, 1), 8.220 (t, J = 6.5 Hz, 1H), 8.000 (d, J = 8 Hz, 1H), 7.921 (t,
J=28.5Hz, 1), 7.421 (m, 1H), 6.933 (d, J = 8.5 Hz, 1H), 6.811 (t, J = 8.5 Hz, 1H), 6.686 (d, J =9
Hz, 4H), 4.549 (m, 2H), 4.430 (m, 2H), 3.994 (s, 3H), 3.791 (m, 2H), 1.438 (t, J = 1.5 Hz, 3H); LCMS,

caled for C27H30N405Se [M+Na]+570.1381 found 593.1270.

Ethyl 5-((6-chloro-5-fluoropyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

Ethyl 5-aminobenzolblselenophene-2-carboxylate (leq), 4,6-dichloro-5-fluoropyrimidine (3eq)< ethanol
of ¢l & picrowave reactor® AFg3le] 80TolA 30 A 3¥ stirring AT % 9= Z . rotary

evaporatoroll Al &wl& AASIL colum 3}, MR (500.1 MHz, DMSO-ds) & 8.392 (t, J = 4 Hz, 2H),
8.287 (s, 1H), 8.110 (d, J = 8.5 Hz, 1), 7.752 (dd, J = 2, 9 Hz, 1H), 4.352 (dd, J =7, 14 Hz, 2H),
1.351 (m, 3H); BCNMR(500.1MHZ,DMSO_d6)6 14.63 61.95 120.61 122.98 126.76 134.84 136.81 137.37 139.01

141.79 142.00 153.00 153.09 163.66; LCMS, caled for C15H11CIFN302Se [M+Na]+398.9689 found 421.9579.

Ethyl 5-((5-fluoro-6-morpholinopyrimidin-4-yl)amino)benzo[b]selenophene-2-carboxylate.

A mixture of Ethyl 5-((6-chloropyrimidin-4-yl)amino)benzol[b]selenophene-2-carboxylate (leq),
morpholine (2eq), Nal (0.5eq)2 1,4-Dioxane : DMF (3:1°] 9] ¥ microwave reactor® AF&3}le] 100T ol A

3AIZF stirring AZ1th. ¥Fe- g 3 H20/ DCM = AF83Fe] separatory funnel® F7]5S ¢ & MgSO=
dry & rotary evaporatorolA &wlE AAZFZ colum FFATF. Yield : vellow solid product 82%.
1HNMR(500.1MHZ,CDC13)6 8.258 (s, 1H), 8.223 (s, 1H), 8.104 (s, 1H), 7.834 (d, J =9 Hz, 1H), 7.506 (t,
J=7Hz, 1H), 6.723 (s, 1H), 4.403 (m, 2H), 3.811 (t, J = 3.5 Hz, 4H), 3.727 (t, J = 3.5 Hz, 4H),
1.417 (m, 3H); 13CNMR(5OO.1MHZ,CDC13)6 14.12 46.42 46.47 61.36 66.00 118.85 122.04 125.89 131.23
133.24 134.38 136.42 136.97 137.62 141.25 149.62 149.67 151.29 151.38 163.20; LCMS, caled for
C19H19FN403Se [M+Na]+450.0606 found 473.0499.

5-((5-fluoro-6-morphol inopyrimidin-4-yl)amino)benzol[b]selenophene-2-carboxylic acid.

Ethyl 5-((5-fluoro-6-morpholinopyrimidin—4-yl)amino)benzol[blselenophene-2-carboxylate= 3N NaOH, MeOH
Lo Zo] AoA 24 A7 FOF stirring AZIY. WS R F ) 20% HC1S Yol plE Aoz wE 5

AARE solid® ZE T MeOHE Xo} rotary evaporatorolx] &wlS A A8t column #23kc}h. Yield
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vellow solid 93%. lHNMR(5OO.1MHZ,DMSO_d6)8 9.361 (s, 1H), 8.296 (d, J = 2 Hz, 1H), 8.257 (s, 1H),
8.053 (d, J =1 Hz, 1H), 8.026 (d, J =9 Hz, 1), 7.678 (dd, J = 2, 8.5 Hz, 1H), 3.712 (t, J = 4 Hz,
4H), 3.646 (m, 4H), 1.417 (m, 3H); 13CNMR(5OO.1MHZ,DMSO—d6)6 47.21 47.26 66.47 120.30 122.20 122.81
26.70 130.99 132.99 134.22 137.04 138.49 139.23 142.06 149.25 149.44 150.31 165.03; LCMS, caled for
C17H15FN403Se [M+H]+422.0293 found 423.0367.

A 4: FA-FE AFA Y A= 1

719 ge GA-okw AFAE Azatelet.

NO;
%
MeQ Ci—. y J
Os-NHz =\ ; e
\ —_ \]
%h i H w9 H W g =
gﬁ___/\n/ﬁl\,{ﬂxof%,o\_/\n,hl\.)[\“ H
0 0 ! 0" AL H \O\,O\H,N\
e}
AAle] 5: FA-%E AFA Ax 2
Solsh e FA-E AGAG Az,
_NHAc
2N
0. NH "3 o= H =
2 N =
Y § )~ AN
o ~ sa
S H w @ N" O s}
bt A iy -
O » o /‘-\ " O‘TrNx.
0
AA Y 6: FA-%FE AFA S A= 3
st7let 22 FA-E AFAE Ax3GT
- . ,N“"-.\\,/OME
0 _NH; = R~
Tlll-l D\ 7\ N N-sM

-
| —_—
o \_JJ\ Se
NS
o i OH | B

AN 70 FA-FE AFAY A= 4

oA (7184 FE 10mg/ml)E 0.05M Sodium phosphate bufferE AR&3te] 2 F3} 3 2vlE a8 (gel
permeation chromatography; GPC)ZE AA|slAtt. GPCEHEE Q] &FES Amicon Ultra—4, centrifugal filters
ultracel-10KE Al&ste] AR s oF 4-5 mg/ mlEsE9 Trastuzumabd #28th. Trastuzumabd 2.2
molar equiv®] 0.05M PBS PH7, 1Mm DTPA 2] TCEPel 2 AJZF &<t 37ColAd Agstsitt. 2¥ og, AA

glo], EFES 0CE YZsla 2 equive] maleimide drug linker2 LZAFAIHTH. 2 Al7F & 9225 10eq
9] L-Cysteine H7}ste] WAAATE., WAE drug linkerE GPCE A|AS . A s 2 & 2YS
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280nmel A antibody absorbnce®] 7]¢J(contribution)E& correctione F=Hkelo] Z}Z} 214, 280, 372004 ~HE
8 BT

Me

O NHz MeQ H:S
NH -
— o \
S H O H o] Q NH_@ NN
N~J"o/“\/°er\r}LN N rﬁ\N)LO J
Trastuzumab © o5 1o OWN\ \[N_ DS-4, DS-34
| N
N
O L
e

peg 2K, peg 1K, peg 500

7] Aol A ep o] AT DS-345 ©]8-te] peg 2K S A-of FA-oFE AFAES FAdsT

2-(2-((((9H-f luoren-9-y1 )methoxy)carbonyl )amino)-3-methylbutanamido)-5-ureidopentanoic acid(Fmoc-val-
cit).

Fmoc-val-NHS (leq)ES DMEo] 2& % L-citrulline (1.05eq), NaHCO;(1.05eq)E ol o] o] &r}. THFES

Ho] 2 =4 3|Fo] 6A17F B Ao A stirring AT HEE kg & cﬁﬁcadd(ﬁ% T&A/ 10%
isopropanol®] £¢{7F EA (1:1. 25)§i A}-&3}e] separatory funnel® f7]5<& ;:E] i é%ié 2% washing 8}
3L, MgSO,% dry Atk AAE solidE 5417 5¢F vacuumell dry ¥ ether® A % filterdt}. Yield :
yellow solid 82%. 1HNMR(5OO.1MHZ,DMSO—d6)6 8.150 (d, J = 7 Hz, 1H), 7.887-7.303 (m, 8H), 5.934 (t,

1H), 5.356 (s, 2H), 4.278-4.014 (m, 4H), 3.929 (t, J = 8 Hz, 1H), 2.947 (d, J = 6 Hz, 2H), 1.979 (m,
1), 1.687 (m, 1H), 1.579 (m, 1H), 1.401 (m, 2H), 0.888 (q, J = 6.5, 16.5 Hz, 6H); LCMS, caled for

C26H32N406 [M+Na]+496.2322found519.2213.

(9H-fluoren-9-yl)methyl (1-((1-((4-(hydroxymethyl)phenyl)amino) -1-oxo-5-ureidopentan-2-yl)amino)-3-
methyl-1-oxobutan-2-yl)carbamate (Fmoc-val-cit-pab—OH).

Fmoc-val-cit(leq), p-aminobenzyl alcohol (2eq)E DMC/MeOH (2:1) &oMe] €& % FEDQ (2eq)E Wil HE
bt & F2olA 1.5 day stirring AlZIth, WkE &8 & &ulE drydtal ether2 HA AZIth, Ether2 #

B % gHEgitl. Yield © yellow solid 82%. 1HNMR(5OO.1MHZ,DMSO—d6)6 10.026 (s, 1H), 8.171 (d, J = 7 Hz,

1H), 7.897-7.218 (m, 12H), 6.015 (s, 1H), 5.453 (s, 2H), 5.197 (t, J = 5.5 Hz, 1H), 4.423 (d, J=5.5
Hz, 2H), 4.294-4.215 (m, 4H), 3.923 (t, J = 7.5 Hz, 1H), 2.941 (m, 2H), 1.989 (m, 1H), 1.664 (m, 1H),
1.582 (m, 1H), 1.432 (m, 2H), 1.358 (m, 2H), 0.875 (q, J = 6.5, 14 Hz, 6H); LCMS, caled for C33H39N506

[M+Na]+601.2900found624.2793.

(9H-fluoren—9-yl)methyl (3-methyl-1-((1-((4-((((4-nitrophenoxy)c arbonyl)oxy)methyl)phenyl)amino)-1-
oxo-b-ureidopentan—-2-yl)amino)-1-oxobutan—2-yl )carbamate (Fmoc-val-cit—pab—-0-cab).

Fmoc—val-cit-pab-OH (leq)E THF:DMF (5:1) ﬁoﬂoﬂ =0l & 0°ColA pyridine(deq) & HAH3| WolFo}. 4-
nitrophenyl carbonochloridate (3eq)& ¥< & 0ColA stirring A1t ¥H$& HPLCE FQlstH v-$ &8

T 8= dry ¥ colum 3t} Yield : yellow solid 49%. HNMR(SOO.IMHZ,DMSO—d6)6 10.118 (s, 1H), 8.124

(d, J =7 Hz, 1H), 8.321-7.308 (m, 16H), 5.961 (s, 1H), 5.394 (s, 2H), 5.245 (s, 2H), 4.421-4.215 (m,
4H), 3.935 (t, J =7 Hz, 1H), 3.036 (m, 2H), 2.001 (m, 1H), 1.695-1.355 (m, 6H), 0.891 (q, J = 6.5, 14

Hz, 6H); LCMS, caled for C40H42N6010 [M+Na]+766.2962found789.2854.
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4-(2-(2-((((9H-f luoren-9-y1 )methoxy)carbonyl )amino)-3-methylbutanamido)-5-ureidopentanamido)benzyl (2-
((tert-butoxycarbonyl)(methyl)amino)ethyl)(methyl)carbamate (Fmoc-val-cit-pab-O-cab-boceda).

Fmoc-val-cit-pab-0-cab(leq)< THF:DMF (5:1) & %<0 % compound 2 (2eq) YL 0TOA stirring A7l
o, ubee HPLCE Ehelaln] whe 9kE F Ul dry 2 colum &b, HNMR(500. IMHz,DNSO-ds) § 10.073 (s,
1H), 8.141 (d, J = 7.5 Hz, 1H), 7.896-7.262 (m, 12H), 5.977 (s, 1H), 5.406 (s, 2H), 4.970 (s, 2H),
4.418-4.225 (m, 4H), 3.940 (t, J = 7 Hz, 1H), 2.939 (m, 2H), 2.759-2.638 (m, 4H), 2.007 (m, 1H),
1.682-1.352 (m, 6H), 1.352 (s, 9H), 0.832 (q, J = 6.5, 14 Hz, 6H); LCMS, caled for C43H57N709

[M+H]'815.4218f ound816. 4292.

i) TBAF, THF
i) TBTDSCI, Imidazole | i) MsCl BocN
g
BocHN .~ BoeN—~oteDMS ——— S
i) CHal, NaH, DVIF W on, NHe
(o]
o]
, 0 0
i) o—
@]
HOL ol i St
(o]

Add 10 9 24 A™
g71 Al st sl sl FAEAdS Flsky] 8 shrle] Ade FHs

ARS8 DS-4 Sheh=S o] 8% AA-FE AFA e Fx= shr]eh 2k

NHAC
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