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7E100~105°CHiFE:8h. TLC CA Ml : ZFR A BE=1: 1) R JFERI T TR B 58 , 45 1k i, v 4 2
R R SERABUEI K (60.00m1) H, FiHE20min /5 A 1. 00mol /L HCLE i & Sifk ZpH=5
~6, H7 th R LB 44, Hhi, M, 34 L8 43 108, 77 % 70% ,m.p. 134~139°C.

[0076]  'H-NMR (300MHz,CDC1,) 8 (ppm) :10.77-8.78 (m,2H,NH, ArH) ,8.14-7.30 (m, 3H,
ArH) ,6.89 (s, 1H,ArH) ,6.46 (s, 1H,ArH) ,3.85 (s, 3H,CH,) .

[0077]  4- (HH & J) WRIE - 1 - R AT LR (V) 16 %

[0078]  4N-Boc-WREE-4-#d (V) (1.00g,5.00mmol) A1H fZELA W (1.00m]) A T H g o
(10.00ml) , FHEEER T pH=5~6, IR FE 1h. TUK8 Tt hn NS LR A L4 (0. 48¢,
7.60mmol) , F il RV 12h TLC (& H be: FHEE =10 1) R I ARV I B 58 o i T B B, R A
NaOHVA VR W FipH=9, Fl — & W %% (10.00ml x 3) ZEHL, /KBB4, 1 08 , e TI5 7513
PR . 00g, P22 100% .

[0079]  'H-NMR (300MHz,CDC1,) & (ppm) :3.98 (d,J=10.20Hz,2H,Boc-NCH,) ,2.74 (t,J=
12.20Hz, 2H,BocNCH,) ,2.48-2.43 (m, 1H,NHCH) , 2.38 (s, 3H,NHCH,) ,1.79(d,J=12.20Hz,
2H,NHCHCH,) , 1.39 (s, 9H,Boc-H) ,1.17 (dd,J=20.20, 10.20Hz , 2H,NHCHCH,) .

[0080]  4- (4-%-N-HIJE-2- (=5 FH E) 2R I IR 2 28) WIRWE - 1- RS T 518 (VITI-1) &
D%

[0081]  ¥f2- =& H R -4-EFEHER (VII-1) (3.00g,14.40mmol) V& T —& F % (5.00ml) ,
IO 2WEDMF 5 ¥ #1E0°C, i AN ERESL (1.50m1, 17.30mmol) , # B 2 iR HHE30min, e T &
H e 1S 2B & H
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[0082]  ¥4N-Boc-4-H & ILIREE (VI) (3.70g,17.30mmol) ¥& T & F % (20.00m1) H7, A

= f%(3.00m1,21.60mmol) , A HIZ0°C , i AT & BEis i a2 B =R 1h. TLC

Bk : ORGP =3:1) Kl M58 . 43 5l 1. 00mol/L HCL , L A iR S 4 7K v iR » 1R A
ERIKBEE R NI T KRR AN -1, A 2T (g : 4R Gl =6:1) 703, (5 o B IR

Y)5.33g, 77 %91.30% .

[0083] Major rotamer:'H-NMR (300MHz,CDC1,) 6 (ppm) :7.44-7.39 (m, 1H,ArH) ,7.32-7.29

(m,2H,ArH) ,4.73 (m, 1H,CH,NCH) ,4.25 (m, 2H,BocNCH,) ,2.88-2.82 (m, 2H,BocNCH,) ,2.63

(s,3H,NCH,) ,1.79-1.63 (m,4H,CH,N (CH,) ,) ,1.46 (s,9H,Boc-H) .

[0084] Minor rotamer:'H-NMR (300MHZ,CDC13)5(ppm) :7.44-7.39 (m,1H,ArH) ,7.32-7.29

(m,2H,ArH) ,4.15-4.11 (m, 2H,BocNCH,) ,3.23 (s, 1H,CH,NCH) ,2.98 (s, 3H,NCH,) ,2.51-2.35

(m,2H,BocNCH,) ,1.79-1.63 (m,4H, CH,N (CH,) ,) ,1.43 (s,9H,Boc-1) .

[0085]  4-% -N-FIJE-N- (WRIE -4-2%) -2- =5 H R R e (IX- 1) & 1

[0086] Kb A #IVITI-1 (4.33g,10.70mmol) V& T & H %% (20.00ml) , Ei FIIA =% 2

2 (5.00ml) , FiRHFE1h TLC (& e : FHEE =10 1) Kl S5k 2 s B 58 , e ¥ 75, I

7K (15.00m1) , FHYE FINaOHIE W U T pH=9, F & F ¢ (15.00m1 x 3) ZKHL, TL/K AR ER 84T

B, BT IR S PR3 . 208, 7 3298 % .

[0087] Major rotamer:'H-NMR (300MHz,CDC1,) 6 (ppm) :7.46-7.41 (m, 1H,ArH) ,7.33-7.30

(m,2H,ArH) ,5.66 (br, 1H,NH) ,4.78 (m, 11, CH,NCH) ,3.44-3.40 (m,2H,HNCH,) ,2.98-2.90 (m,

2H,BocNCH,) ,2.68 (s, 3H,NCH,) ,2.09-1.58 (m,4H,CH,N (CH,) ,) .

[0088] Minor rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :7.46-7.41 (m, 1H,ArH) ,7.33-7.30

(m,2H,ArH) ,5.66 (brs, 1H,NH) ,3.27-3.13 (m, 3H, CH,NCHCH,CH,NH) ,3.02 (s, 3H,NCH,) ,

2.51-2.37 (m,2H,BocNCH,) ,2.09-1.58 (m,4H, CH,N (CH,) ,) .

[0089]  N-FHJE-N- (1- (2- ((1-FFFE- TH-MEme -5-38) S J8) 2K B R 3E) WRIE -4 - %) -2- =5

FH e - 4 - R T M (T- 1) Bk

[0090] K rh[E]4ATV (500.00mg, 2.30mmol) A EI4ATX-1 (699.00mg,2.30mmol) ¥4 T &

F g (20.00m1) , il AHOBt (372.00mg, 2. 76mmol) , F 43 it il AEDCI (530.00mg, 2. 76mmol) ,

FIRBEPE12h o TLC (& b : FEE =25 1) A FRTX -1 M58 5 45 18 e v, 4K Ik

1.00mol/L HCI1 (10.00m1x2) Y AIRRERE 4N (10.00m]l x 2) AT EE/K (10.00ml x 2) ¥

B oK IREN T 1, 108 , ER R ik g 21, R B A A 20 (& e : I EE =200: 1~

100:1) 43 B , 15 3| SR 4 0[] 140 . 74, WL %864.00% ,m. p. 206~207°C .

[0091]  Major rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :7.47-7.41 (m, 2H,ArH) ,7.34-7.29

(m,3H,ArH) ,7.27-7.12 (m,2H,ArH,NH) ,6.91-6.75 (m, 2H,ArH) ,6.06 (s, 1H,ArH) ,5.00-

4.81 (m, 1H,CH,NCH) ,4.80-4.12 (m,2H,CON (CH,) ,) ,3.72 (s, 3H,CH,) ,3.29-3.03 (m,2H,CON

(CH,) ,) ,2.67 (s, 3H,CH,) ,1.84 (m,4H,NCH (CH,) ,) .

[0092] Minor rotamer:'H-NMR (300MHZ,CDC13) S (ppm) :7.47-7.41 (m,2H,ArH) 7.34-7.29

(m,3H,ArH) ,7.27-7.12 (m,2H,ArH) ,6.91-6.75 (m, 2H,ArH) ,6.06 (s, 1H,ArH) ,4.80-4.12

(m, 2H,CON (CH,) ,) ,3.70 (s, 3H,CH,) ,3.43-3.60 (m, 1H,CH,NCH) ,3.02 (s, 3H,CH,) ,2.64-2.55

(m, 2H,CON (CH,) ,) ,1.84 (m,4H,NCH (CH,) ,) .

[0093]  Major rotamer:'’C-NMR(75MHz,CDCL,) 8 (ppm) :169.54,167.52,161.65 (d,]J=
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251.50Hz) ,143.59,138.09,130.89,128.91,128.80,128.50,128.40,127.68,122.30(q,J
=276.20Hz) ,119.18,118.65(d,J=36.10Hz) ,118.47,114.64,113.95 (ddd,J=25.30,
9.20,4.70Hz) ,98.11,50.54,34.46,31.11,28.64,27.95.

[0094]  Minor rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) :169.54,167.52,161.65 (d,J=
251.50Hz) ,143.59,138.09,131.02,128.91,128.80,128.50,128.40,127.54,122.30(q,J
=276.20Hz) ,119.18,118.65(d,J=36.10Hz) ,118.47,114.64,113.95 (ddd,J=25.30,
9.20,4.70Hz) ,98.25,56.13,34.46,29.41,28.99,27.02.

[0095]  HRMS (ESI) :m/z [M+H]".Calcd for C,.H,FN.0,:504.2023;found 504.2008.
[0096] IR (cm™') :3345.86,1630.91,1589.00,1559.42,1503.80,1467.52,1445.43,
1422.09,1367.50,1330.25,1319.31,1271.16,1210.59,1171.33,1074.76,1040.48,
1008.04,904.29,859.78,760.33,659.16,606.26.

[0097]  SEjiifs)2

[0098]  N-FHEL-N- (1- (2- ((1-FE - TH-nEmk-5-3) S 3E) 2% F L L) R i -4-3%) -4 - fidt
KRG (1-2) Ak

[0099] 4~ (N- FH Jk -4 - fif B 2 FH B 2 %) WIRWE - 1- IR T i (VITT-2) f 45 ik

[0100]  DA4-FH3EZAHIER (VIT-2) (2.40g,14.40mmol) AR, FR/ERIVIII-1, &8 28 (A
Tk : LR TG =6:1) 70 &, £39R B A 444 . 30g, 72 % :82% ,m.p. 152~153°C.

[0101]  'H-NMR (300MHz,CDC1,) 8 (ppm) :8.31 (d,J=7.90Hz,2H,ArH) ,7.58 (d,J=7.20Hz,
2H,ArH) ,4.72 (s, 1H,CONCH) ,4.26 (brs,2H,CONCHCH,) ,3.01 (brs,2H,CONCHCH,) ,1.77 (s,
3H,CONCH,) ,1.49 (brs,4H,BocN (CH,) ,) ,1.49 (s, 9H,Boc-H) .

[0102]  N-FH 2 -4-fif i -N- (WRWE -4-55) 2% Bt fix (IX-2) f 45

[0103]  DAVIII-2(4.89g,10.70mmol) N JERl, #E/EREIIX-1, /5 & R Y2 . 70g, P2 2% .
97% N-FIJE-N- (1- (2- ((1-FF k- TH-RHE I - 5- ) B2 L) 248 FH I i) IR g - 4 - 8) -4 - iy ik 4
Wk (1-2) -4 Rk

(01041 LAV (500.00mg,2.30mmol) ,IX-2(605.00mg,2.30mmol) A5kl #AERT-1, 84
JEHT (& b HEE=200:1~100:1) 7 & , /398 25 (. [544£659 . 00mg , /%8 :62% ,m.p. 91~
92°C.

[0105]  'H-NMR (300MHz,CDC1,) 8 (ppm) :8.31 (d,J=8.40Hz,2H,ArH) ,7.58 (d,J=8.40Hz,
2H,ArH) ,7.47 (s, 1H,ArH) ,7.30-7.16 (n,3H,ArH,NH) ,6.90-6.81 (m, 2H,ArH) ,6.04 (s, 1H,
ArH) ,4.85 (s, 1H,CH,NCH) ,4.69-4.30 (m, 2H,CONCH,) ,3.73 (s,3H,CH,) ,3.14-3.01 (m, 2H,
CONCH,) ,2.84 (s, 3H,CH,) ,1.89-1.74 (m,4H,CONCH (CH,) ,) .

[0106]  '°C-NMR (75MHz,CDC1,) 8 (ppm) :170.06,169.34,148.38,144.18,142.61,138.58,
131.44,128.11,127.87,127.74,127.67,123.95,118.91,115.14,98.42,51.62,34.94,
32.08,29.97,29.02.

[0107]  HRMS (ESI) :m/z [M+H]".Calcd for C,H,N,0,:463.2094;found 463.2081.

[0108] IR (cm'') :3243.39,2934.42,1625.07,1557.39,1522.37,1445.61,1351.24,
1328.59,1274.16,1070.27,1016.01,924.94,856.70,759.52,698. 26.

[0109]  SEjiifs)3

[0110]  N-FIZE-N- (1- (2- ((1-H 5~ 1H-MEME - 5-38) 3E) 2K FFEESE) DRIE -4-38) 4- F (3%
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ZRHEERZ (1-3) B &k

[0111] 4 (4- B4 -N- FE LR P R 2 28) IR - 1 - PR T 22858 (VITT-3) Ak

[0112]  Dh4- FAREERHI R (VII-3) (2.20g,14.40mmol) A JE AL, #AERIVIII-1, &4 2T
(1 Bk : B8 6 =6:1) 43 55, 19 1t 444 . 40g, %% :88% ,m.p.116~117°C,

[0113]  'H-NMR (300MHz,CDC1,) 8 (ppm) :7.39 (d,J=8.50Hz,2H,ArH) ,6.94 (d,J=8.60Hz,
2H,ArH) ,4.62 (brs, 1H,CONCH) ,4.25-4.21 (m,2H, CONCHCH,) ,3.87 (s, 3H,0CH,) ,2.91 (s, 3H,
NCH,) ,2.77 (brs, 1H,0NCHCH,) ,1.73 (brs,4H,BocN(CH,) ,) ,1.51 (s,9H,Boc-H) .

[0114]  4- AR -N- F 2 -N- (WIRIE -4 - J8) R HI e % (TX-3) &k

[0115]  DAVIII-3(3.70g,10.70mmol) JyJE A}, #AEE IX-1, 5 LA mIRY2.56g, 77 % .
96.30% oN-F 3£ -N- (1- (2- ((1-F 3 - TH-PE Ik -5-35) (3) 4% F IR 3) WRmE -4 - 3%) 4- 4 0t
ZRHEERZ (1-3) B4k

[0116]  LLTV (500.00mg,2.30mmol) ,IX-3(570.00mg,2.30mmol) A5kl #AERT-1, 24
JEMT (e : FHEE=200:1~100:1) 73 &5 , 1535 35 €4 [ 44740 . 00mg , /7 2 : 72% ,m.p. 162
~163C.

[0117]  'H-NMR (300MHz,CDC1,) 8 (ppm) :7.47 (d,J=1.80Hz, 1H,ArH) ,7.38 (d,J=8.70Hz,
2H,ArH) ,7.29 (s, 1H,NH) ,7.24-7.21 (m,2H,ArH) ,6.94 (d,J=8.70Hz,2H,ArH) ,6.87 (t,]J=
7.40Hz,1H,ArH) ,6.81 (d,J=8.20Hz,1H,ArH) ,6.05(d,J=1.70Hz,1H,ArH) ,4.76-4.32 (m,
3H,NCH,CH, CON (CH,) ,) ,3.86 (s, 3H,0CH,) ,3.73 (s,3H,CH,) ,3.16-2.96 (m, 2H,CON (CH,) ,) ,
2.91(s,3H,CH,) ,1.93-1.74 (m,4H,NCH3CH (CH,) ,) .

[0118]  '"C-NMR (75MHz,CDC1,) 8 (ppm) :171.63,169.97,160.73,144.08,139.87,138.59,
131.30,128.94,128.68,128.11,119.88,118.90,115.04,113.78,98.49,55.33,50.97,
34.95,29.74,29.43,27.61.

[0119]  HRMS (EST) :m/z[M+H]".Calcd for C,.H,N.0,:448.2349;found 448.2338.

[0120] IR (cm™') :3469.03,3242.52,2959.32,2926.25,1618.90,1589.14,1562.60,
1512.59,1442.84,1429.01,1362.50,1325.73,1303.34,1255.14,1168.93,1068.02,
1031.51,1007.47,926.08,846.61,762.88,593.99.

[0121]  SEjitifsl4

[0122]  N-FEJE-N- (1- (2- ((1-F 3 - TH- Mk - 5-3%) 220 0) % F L) DR g -4 - 3%) -4- (3
2RI (T-4) B Rk

[0123]  4- (4-980-N- HY DR HH ok 2 %) WIRE - 1 - FH BRI T 2 (VITI-4) 16 %

[0124]  DI4-F KR (VII-4) (2.00g,14.40mmol) A JE Rl BAERIVIII-1, 245 EH G
fik: LR OHBE=6:1) 70 &, 43R B iR Y3 . 688, 77 : 76 % .

[0125]  'H-NMR (300MHz,CDC1,) 6 (ppm) :7.53-7.34 (m,2H,ArH) ,7.15-7.08 (m,2H,ArH) ,
4.67 (s, 1H,CONCH) ,4.23 (s,2H,CONCHCH,) ,3.27-3.00 (m,2H,CONCHCH,) ,2.88 (s, 3H,NCH,) ,
1.72 (brs,4H,0NCHCH,) ,1.49 (s, 9H,Boc-H) .

[0126]  4-%(-N-HI 2L -N- (WRNE -4-2%) JRH BERZ (IX-4) A &

[0127]1  DAVIII-4(3.60g,10.70mmol) AR, EEAERITX-1, R B A HpIRYI2 . 478, 77 3R
98% oN-FAFE-N- (1- (2- ((1-F & - 1H-MEme -5- ) Z(L) 2K H R L) DR g -4 - L) -4 - L 2K
Bk e (1-4) B & Rk
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[0128]  PAIV(500.00mg,2.30mmol) ,I1X-4 (543.00mg,2.30mmol) NJEE}, #ERI1-1, 24
JEMT (& H e : FEE=200:1~100:1) 4 &, 43 K [ 44, 77 22 : 58 % ,m.p.87~88°C.
[01291  'H-NMR (300MHz,CDC1,) & (ppm) :7.47-7.42 (m, 3H,ArH) ,7.28-7.20 (m, 3H, ArH,NH) ,
7.15-7.09 (m,2H,ArH) ,6.89-6.80 (m,2H,ArH) ,6.04 (s, 1H,ArH) ,5.02-4.60 (m, IH,
CH,NCH) ,4.60-4.20 (m,2H,CON (CH,) ,) ,3.72 (s, 3H,CH,) ,3.23-2.97 (m, 2H,CON (CH,) ,) ,2.89
(s,3H,CH,) ,1.92-1.80 (m,4H,CH (CH,) ,) .

[0130]  °C-NMR (75MHz,CDC1,) & (ppm) :170.75,170.01,163.34 (d,J=250.20Hz) ,144.12,
139.86,138.57,132.59,131.35,129.00,128.11,119.73,118.91,115.63 (d,J=21.70Hz) ,
115.09,98.46,45.05,34.94,29.66,29.36,28.83.

[0131]  HRMS (ESI) :m/z[M+H].Caled for C,,H, FN.0,:436.2149;found 436.2141.

[0132] IR (cm'') :3522.58,3271.66,2939.39,2859.62,1624.01,1557.39,1445.79,
1368.77,1325.66,1274.19,1222.40,1158.03,1065.48,1005.75,926.05,894.43,848.71,
760.00,729.00,583.85.

[0133]  Sjstifsl5

[0134]  N-FHJE-N- (1- (2- ((1-FFFE - TH-PEme -5-38) S J8) 2K B L 3E) R e -4 - %) -4- &3t
R HEEZ (1-5) B4k

[0135]  4- (4-%5( 08 -N- HH LR F IR 2 2E) WRIE - 1- AU T 28 (VITI-5) B &k

[0136] DI4-FIEAHER (VII-5) (2.10g,14.4mmol) NJERl, #AERIVIII-1, &8 EH (4
Mk : CTR O BE=6:1) 7359, 15 2 (il 443 .50g, /=% : 71% ,m.p. 120~121°C.

[0137]  'H-NMR (300MHz,CDC1,) 8 (ppm) :7.76 (d,J=8.00Hz,2H,ArH) ,7.51 (d,J=7.30Hz,
2H,ArH) ,4.71 (s, 1H,CONCH) ,4.27 (brs,2H,CONCHCH,) ,3.00-2.89 (m, 1H,CONCHCH,) , 2.81
(s,3H,NCH,) ,2.51 (s, 1H,CONCHCH,) ,1.77-1.71 (m,4H,BocN (CH,) ,) ,1.50 (s, 9H,Boc-H) .
[0138]  4-%(J&-N- I 2k -N- (WRAE -4 - 25) 28 H1 Mt fie (IX-5) 6k

[0139]  DAVIII-5(3.67g,10.70mmol) JyJE A}, #AEE IX-1, 5 LA MIRY2. 40g, 77 % .
92% oN- H 3L -N- (1- (2- ((1-F 3 - 1H-mpme - 5-55) G 38) 28 H R S) R -4 - F5) -4 - F LK H
ke (1-5) A R

[0140]  PLTV (500.00mg,2.30mmol) ,IX-5(559.00mg,2.30mmol) AN JFEEl, #/ERT-1, 24
AT (& e : FHEE=200:1~100:1) 7 &5, 15 38 42 (4 [ 44559 . 00mg , /% : 55% ,m. p. 204
~205°C.

[0141]  'H-NMR (300MHz,CDC1,) 8 (ppm) :7.74 (d, J=7.50Hz, 2H,ArH) ,7.61-7.35 (m, 3H,
ArH) ,7.29-7.20 (m,3H,ArH,NH) ,6.9-6.81 (m,2H,ArH) ,6.04 (s, 1H,ArH) ,4.92-4.72 (m, 1H,
CH,NCH) ,4.69-4.24 (m,2H,CON (CH,) ,) ,3.72 (s, 3H,CH,) ,3.22-2.97 (m,2H,CON (CH,) ,) ,2.83
(s,3H,CH,) ,1.98-1.81 (m,4H,CH (CH,) ,) .

[01421  °C-NMR (75MHz,CDC1,) 8 (ppm) :170.04,169.58,144.17,140.84,139.84,138.58,
132.49,131.42,128.11,127.57,127.48,118.91,117.94,115.13,113.58,98.43,51.55,
34.94,32.14,29.04,27.93.

[0143]  HRMS (EST) :m/z[M+H]".Calcd for C,.H,N.0,:443.2195;found 443.2185.

[0144] IR (cm ') :3294.45,2938.25,2868.83,2230.93,1504.66,1586.66,1556.58,
1447.14,1368.27,1329.95,1203.61,1069.66,1021.24,856.78,757.43,656.91,558.69.
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[0145]  Sjiti {56

[0146]  N-FEE-N- (1- (2- ((1-FF - TH-nEmk-5-3) S38) 28 FBE L) WRIE -4-3%) -4- =48
IR F % (T-6) 16 %

[0147]  4- (N-FJE-4- (000 B8) 2R FR I 2 2) IR W - 1- FRRBL T 26 (VITI-6) & Ak
[0148]  DI4- = FFILEHER (VIT-6) (2.70g,14.40mmol) A ERl, FEAERIVIII-1, &4 2
BT CHmE : TR L TE=6:1) 703, 3 A E 43 .89g, 7% :70% ,m.p. 122~123°C.,

[01491  'H-NMR (300MHz,CDC1,) 8 (ppm) :7.71 (d,J=8.00Hz,2H,ArH) ,7.52(d,J=7.60Hz,
2H,ArH) ,4.73 (s, 1H,CONCH) ,4.27 (s, 2H,CONCHCH,) ,3.00 (s, 1H,CONCHCH,) ,2.81 (s, 3H,
NCH,) ,2.52 (s, 1H,CONCHCH,) ,1.77 (brs,4H,BocN (CH,) ,) , 1.49 (s, 9H,Boc-1) .
[0150]  4- =5 2L -N- AL -N- (WRHE -4-55) K Bk fZ (1X-6) 16 K

[0151]  DAVIII-6(4.10g,10.70mmol) JyJE A}, #AEE IX-1, 5 LA mIRY2.88g, 77 % .
94% N-FIFE-N- (1- (2- ((1-FF 3 - TH-nth e - 5-35) S 3) 28 B R IE) R IE -4- ) -4- = 45 FP 3k
7 H R (1-6) f & %

[0152]  PLTV (500.00mg,2.30mmol) , IX-6 (658.00mg,2.30mmol) A5kl #/ERT-1, 24
JEMT (W e : FEE=200:1~100:1) 40 &5, £ 38 42 4 [ 44703 . 00mg , j* % : 63 % ,m.p. 187
~188°C.

[0153]  'H-NMR (300MHz,CDC1,) 8 (ppm) :7.70 (d, J=7.40Hz, 2H,ArH) ,7.60-7.38 (m, 3H,
ArH) ,7.35-7.20 (m,3H,ArH,NH) ,6.89-6.80 (m,2H,ArH) ,6.04 (s, 1H,ArH) ,5.04-4.74 (n,
1H,CH,NCH) ,4.72-4.26 (m,2H,CON (CH,) ,) ,3.72 (s,3H,CH,) ,3.30-3.02 (m, 2H,CON (CH,) ,) ,
2.85(s,3H,CH,) ,2.06-1.82 (m,4H,CH (CH,) ,) .

[0154]1  °C-NMR (75MHz,CDC1,) 8 (ppm) :172.68,170.02,144.14,140.08,139.85,138.57,
131.39,128.10,127.19,126.98,125.69,121.35(q,J=271.20Hz) ,119.55,118.90,
115.10,98.45,51.34,34.93,32.05,30.03,29.14.

[0155]  HRMS (ESI) :m/z [M+H]".Calcd for C,H,F.N.0,:486.2117;found 486.2101.
[0156] IR (cm™') :3326.03,2940.53,1624.30,1582.28,1556.33,1446.57,1369.62,
1325.64,1276.02,1170.31,1123.75,1071.10,1016.11,925.88,854.57,757.17,663.81.
[0157] Syt fsl7

[0158]  N-FHEE-N- (1- (2- ((1-FF - TH-nEmk-5-3) ) 28 FBEHL) WRIE -4-3%) -4- 4Tk
SR R (T-7) A R

[0159]  4- (4- £ -N- LR PR I 2 J5) WIRIE - 1 - FRER BT B (VITI-7) -5k

[0160]  DL4- HIELIE AR (VIT-7) (2.40g,14.40mmol) 95 KL, #AERIVITI-1, &4E 24T
(il : B8 TR =6:1) 43 55, (R B [ 442, 70g, 7= % :52% ,m.p. 101~102°C.

[0161]  'H-NMR (300MHz,CDC1,) 8 (ppm) :8.02 (d,J=8.10Hz,2H,ArH) ,7.48 (d,J=7.60Hz,
2H,ArH) ,4.72 (s, 1H,CONCH) ,4.25 (brs, 2H,CONCHCH,) ,2.94-2.89 (m, 1H,CONCHCH,) ,2.80
(s,3H,NCH,) ,2.64 (s, 3H,COCH,) ,2.50-2.43 (m, 1H,CONCHCH,) ,1.76 (brs,4H,BocN (CH,) ,) ,
1.48(s,9H,Boc-H) .

[0162]  4- Z P -N- F e -N- (WRIE -4 - J8) - 2R I e fie (TX-7) 16k

[0163]  LAVIII-7(3.85g,10.70mmol) NJERL, #E/EREIIX-1, 15K & R 2 . 58g, P= % .
93% N-FIFE-N- (1- (2- ((1-FF 3 - TH-nth e - 5-38) 5 38) 28 F R IL) WRIE -4- ) -4- 2 B IE 5
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F i (T-7) (R 1

[0164]  PLIV(500.00mg,2.30mmol) ,IX-7 (598.00mg,2.30mmol) NJEE}, #ERI1-1, 24
JEMT (M e : T EE=200:1~100:1) 7 &, £ (. [5] {£538 . 00mg , # %8 : 51 % ,m.p. 177~
178°C.

[0165]  'H-NMR (300MHz,CDC1,) 8 (ppm) :8.02 (d, J=8.00Hz, 2H, ArH) ,7.50-7.40 (m, 3H,
ArH) ,7.40-7.13 (m,3H,ArH,NH) ,6.89-6.80 (m, 2H,ArH) ,6.04 (s, 1H,ArH) ,5.03-4.72 (m,
1H, CH,NCH) ,4.69-4.28 (m, 2H,CON (CH,) ,) ,3.72 (s,3H,CH,) ,3.30-3.02 (m, 2H,CON (CH,) ,) ,
2.84 (s, 3H,CH,) ,2.64 (s, 3H,COCH,) ,2.03-1.70 (m,4H,CH (CH,) ,) .

[0166]  '"C-NMR (75MHz,CDC1,) 8 (ppm) :172.63,170.56,170.01,144.15,140.92,139.85,
138.58,137.82,131.38,128.58,128.10,127.00,126.77,118.90,115.10,98.48,51.36,
34.94,32.04,29.67,29.19,26.62.

[0167]  HRMS (EST) :m/z[M+H]".Calcd for C,H,N.0,:460.2349;found 460.2338.

[0168] IR (cm'') :3327.23,2944.82,2865.06,1683.88,1616.87,1556.60,1504.68,
1468.81,1366.06,1327.17,1265.23,1079.76,1065.61,1013.66,863.06,851.80,757.45,
602.99.

[0169]  SEjiif5l8

[0170]  N-FHJE-N- (1- (2- ((1-FF L - TH-PEme -5-38) (3E) 4 F I 38) R e -4 - 3%) -4 - A
SR Wi (1-8) A Bk

[0171]  4- (N-FH 2 -4- (FRRAPBESRS) 2K H IR 2 %) WIRIE - 1 - FH IR T &8 (VITI-8) i &k
[0172]  DL4- FHANIEZE R (VIT-8) (3.10g,14.40mmol) N JERL, ¥ ERIVIII-1, &4 2T
(il : B8 T8 =3: 1) 43 55, 19 1 F i 443, 90g , 7% % :69% ,m.p.196~197°C.

[0173]  'H-NMR (300MHz,CDC1,) 8 (ppm) :8.01 (d,J=8.10Hz,2H,ArH) ,7.57 (d,J=7.40Hz,
2H,ArH) ,4.69 (m, 1H,CONCH) ,4.44-4.00 (m, 2H, CONCHCH,) ,3.07 (s, 3H,S0,CH,) ,3.03-2.81
(m,2H, CONCHCH,) ,2.77 (s, 3H,NCH,) ,1.85-1.60 (m,4H,BocN (CH,) ,) ,1.46 (s,9H,Boc-H) .
[0174]  4- FHKE: -N- FE L -N- (R IE -4 - 58) R F LI (IX-8) A Rk

[0175]  DAVIII-8(4.20g,10.70mmol) JyJE A}, #AEE IX-1, 5 LA mRY3.00g, 77 % .
96 % oN- FI 3k -N- (1- (2- ((1-F - 1H- AL - 5-3%) S8 R H R 3L DR IE -4-55) -4- R R
i (1-8) 4%,

[0176]  LLTV (500.00mg,2.30mmol) ,IX-8(681.00mg,2.30mmol) A5kl #AERT-1, 24
JENT (& H e FEE=150:1) 4> &5, fHR S L[5 1£831 . 00mg , 7% : 73% ,m.p. 107~108°C.
[01771  'H-NMR (300MHz,CDC1,) 8 (ppm) :8.03 (d,J=7.70Hz,2H,ArH) ,7.59 (d,J=7.80Hz,
2H,ArH) ,7.47 (s,1H,NH) ,7.32-7.23 (m,3H,ArH) ,6.89-6.80 (m, 2H,ArH) ,6.04 (s, 1H,ArH) ,
4.99-4.81 (m, 1H,CHNCH) ,4.68-4.23 (m,2H,CON (CH,) ,) ,3.72 (s, 3H,S0,CH,) ,3.23-2.95 (m,
5H, CONCH,, CON (CH,) ,) ,2.83 (s,3H,CH,) ,2.06-1.62 (m,4H,CH (CH,) ,) .

[0178]  °C-NMR (125MHz,CDC1,) 8 (ppm) :170.03,169.66,144.11,141.92,141.59,139.90,
138.53,131.43,128.13,128.01,127.88,127.76,118.96,115.16,98.40,51.53,44.39,
34.94,32.21,29.67,29.02.

[0179]  HRMS (ESI) :m/z [M+H] .Caled for C,.H,N.0,S:496.2019;found 496.2004.

257300574

[0180] IR (cm ') :3457.23,3343.06,2927.76,1624.62,1586.54,1556.50,1446.95,
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1428.07,1369.76,1326.92,1312.89,1277.30,1152.58,1065.37,1006.97,957.64,
853.66,785.69,752.34,682.56,553.70.

[0181]  Sjif59

[0182]  N-HIJE-N- (1- (2- CREIL) 7K F BESE) WRIE -4-28) -2- =580 28 -4 - FOK H kA% (1-
9) A B4 - -N- (1- (2- TR ES) WRIE -4-55) -N- F 2L -2- (40 228 R H e (XT) 196
[0183] Ktk A #X (2.00g,8.00mmol) ¥&F & H %% (10.00m1) , JHA2{H%DMF 574 1 £20°C,
AR (0.80m1,9.60mmol) , #% & F iR FE30min, e+ & H ifs BB E & H

[0184] 4 T1X-1(2.40g,8.00mmol) ¥ F & H &t (20m1) 1, A = Z & (1.70m1,
12.00mmol) , ¥ #1Z0°C , i ARSI — & Liin i e # B = I FE5h . TLC Ch ik : 418 &
=3+ 1) Al [ B 52 o 3 i) INHC L, P Ak I S A 7K I VL VR R £ R 7K e 8% I BV, TG 7K A
FRANT15 , L U8, e TAER, A EMT il : ZFR 45 =8:1) /03 , iR T (a[E /43 . 70g,
77%86% ,m.p.85~86°C.

[0185] Major rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :7.91-7.81 (m, 1H,ArH) ,7.45-7.36
(m,2H,ArH) ,7.36-7.28 (m,2H,ArH) ,7.24-7.17 (m, 1H,ArH) ,7.14-7.02 (m, 1H,ArH) ,5.00-
4.75 (m, 1H, CH,NCH) , 4 .23 (brs, 2H,NCHCH,) ,3.07 (br, 2H,NCHCH,) ,2.58 (s, 3H,CH,) ,1.75
(m,4H,CON (CH,) ,) .

[0186]  Minor rotamer:'H-NMR (300MHz,CDC1,) & (ppm) :7.91-7.81 (m, 1H,ArH) ,7.45-7.36
(m,2H,ArH) ,7.36-7.28 (m,2H,ArH) ,7.24-7.17 (m, 1H,ArH) ,7.14-7.02 (m, 1H,ArH) ,4.23
(brs, 2H,NCHCH,) ,3.38 (m, 1H,CH,NCH) ,3.02 (s, 3H,CH,) ,2.41 (brs, 2H,NCHCH,) ,1.75 (m,
4H,CON (CH,) )

[0187]  N-HIZE-N- (1- (2- CREIL) 7K I BESE) WRIE -4-28) -2- =50 28 -4 - FOK H Bk RG (1-
9) 14 ik

[0188]  ¥4XI (500.00mg,0.90mmol) , #f% (XI1-1) (84.00mg,0.90mmol) , EEEZ4E (20.00mg,
0.09mmo1) FIBINAP (112.00mg,0.18mmo1) ¥ T H 4% (10.00m1) , &AL T IN#100CHi 4
12h TLC (& H bt FHBE =235 1) Rl JFR} S5 2 58 4 o 44 S B4 #1183
), 2R EHT P & e FHE=2300:1~100:1) 75 , 5% 7 A [H 4300 . 00mg , Ui
Z.67%,m.p.164~165C.

[0189] Major rotamer:'H-NMR (300MHz,CDC1,) 6 (ppm) :7.45-7.38 (m, 2H,ArH) ,7.30-7.20
(m,6H,ArH) ,7.14-7.03 (m,2H,ArH) ,6.96-6.87 (m,2H,ArH) ,4.88-4.78 (m, 1H, CH,NCH) ,
4.67-4.00 (m,2H,CON (CH,) ,) ,3.16-2.91 (m,2H,CON (CH,) ,) ,2.47 (s,3H,CH,) ,1.76-1.58 (m,
4H,NCH (CH,) ,) .

[0190]  Minor rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :7.45-7.38 (m, 2H,ArH) ,7.30-7.20
(m,6H,ArH) ,7.14-7.03 (m,2H,ArH) ,6.96-6.87 (m,2H,ArH) ,4.67-4.00 (brs, 2H, CON
(CH,),) ,3.4.-3.30 (m,1H,CH,NCH) ,2.83 (s,3H,CH,) ,2.72-2.56 (m, 2H,CON (CH,) ,) ,1.76-
1.58 (m,4H,NCH (CH,) ,) .

[0191]  Major rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) :169.35,167.44,161.60 (d,J=
250.10Hz) ,142.01,141.26,141.22,129.94,128.95,128.88,128.79,128.47,128.36,
127.31,123.64,120.78,119.68,118.97(d,J=21.30Hz) ,117.66,113.89 (dq,J=9.40,
4.20Hz) ,50.35,30.78,28.45,27.69.

),
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[01921  Minor rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) :169.33,167.44,161.60 (d,J=
250.10Hz) ,142.01,141.26,141.22,130.03,128.95,128.88,128.79,128.47,128.36,
127.15,123.64,120.97,119.68,118.97(d,J=21.30Hz) ,117.66,113.89 (dq,J=9.40,
4.20Hz) ,56.08,29.18,28.75,26.81.

[0193]  HRMS (EST) :m/z[M+H]".Calcd for C,H,.FN,0,:500.1961;found 500.1949.
[01941 TR (cm ') :3044.25,2943.95,2867.26,1635.00,1594.22,1511.76,1450.29,
1325.89,1279.31,1173.89,1136.30,1040.50,995.21,906.81,877.35,877.35,691.71,
500.18.

[0195]  Skjiafsl10

[0196]  N-FHEE-N- (1- (2- ((4-5H) FREIE) 7 AL WRIE - 4-5E) -2- = 30 2 - 4- UK
FA I (1-10) (145 A

[0197]  LAXI (500.00mg,0.90mmol) ,4-F K[z (XII-2) (106.00mg,0.90mmol) , Ky J5kL,
BAEFT-9, 2T (Peisf: — & b : H ¥ =300:1~100:1) 20 &, 13 0 4k K
297.00mg, = %£63% ,m.p.226~227C.

[0198] Major rotamer:'H-NMR (300MHz ,CDC1,) 6 (ppm) :7.53 (s, 1H,ArH) ,7.48-7.45 (m,
3H,ArH) ,7.41-7.34 (m,20,ArH) ,7.29-7.27 (m, 2H,ArH) ,7.09 (t,J=6.00Hz, 1H,ArH) ,
7.04-7.01 (m,2H,ArH) ,4.84-4.75 (m, 1H,CH,NCH) ,4.68-3.70 (m,2H,CON (CH,) ,) ,3.24-2.90
(m,2H,CON (CH,) ,) ,2.46 (s, 3H,CH,) ,1.76-1.69 (m,2H,NCH (CH,) ,) ,1.69-1.58 (m, 2H,NCH
(CHp) ) .

[0199]  Minor rotamer:'H-NMR (300MHz ,CDC1,) 6 (ppm) :7.53 (s, 1H,ArH) ,7.48-7.45 (m,
3H,ArH) ,7.41-7.34 (m,20,ArH) ,7.29-7.27 (m, 2H,ArH) ,7.09 (t,J=6.00Hz, 1H,ArH) ,
7.04-7.01 (m,2H,ArH) ,4.68-3.70 (m,2H,CON (CH,) ,) ,3.42-3.27 (m, 1H,CH,NCH) ,2.85 (s,
3H.CH,) ,2.72-2.57 (m,2H,CON (CH,) ,) ,1.76-1.69 (m, 2H,NCH (CH,) ,) ,1.69-1.58 (m,2H,NCH
(CHy) ) .

[0200]  Major rotamer:'°C-NMR (125MHz,CDC1,) 8 (ppm) :169.05,167.96,162.14 (d,J=
251.40Hz) ,147.27,138.81,133.73,131.63,131.31,130.56,129.31(d,J=8.00Hz) ,
128.50(q,J=7.500z) ,128.04,124.9 (q,J=281.20Hz) ,122.8,121.05,119.52(d,J=
21.20Hz) ,119.51,115.67,114.43 (d,J=22.50Hz) ,102.13,50.82,31.27,28.88,28.23.
[0201]  Minor rotamer:'°C-NMR (125MHz,CDC1,) 8 (ppm) :169.05,167.53,162.21 (d,J=
250.00Hz) ,146.95,139.02,133.73,131.63,131.31,130.70,129.31(d,J=8.00Hz) ,
128.50 (q,J=7.500z) ,127.96,124.9 (q,J=281.20Hz) ,122.63,120.64,119.52(d,J=
21.20Hz) ,119.51,115.86,114.43 (d,]J=22.50Hz) ,102.45,56.42,28.88,28.23,27.26.
[0202]  HRMS (EST) :m/z[M+H]".Calcd for C,H,.FN,0,:525.1914found 525.1898.

[0203] TR (cm ') :3492.63,3290.46,2955.75,2926.25,2215.65,1633.13,1583.44,
1516.89,1449.56,1411.71,1367.00,1319.46,1280.89,1161.66,1140.82,1040.35,
1009.21,904.82,873.92,846.23,740.45,544. 11

[0204]  sKjitafFl11

[0205]  N-FHEE-N- (1- (2- ((2-FEFIE) 2 2) KHBLL) IRNE -4-28) -2- =5 2 -4-0
R (T-11) 1 & Rk
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[0206]  PAXI (500.00mg,0.90mmol) ,2-FIE AL (XI1-3) (106.00mg,0.90mmol) Ay JE kK, #
TERT-9, ZFEJZHT (PR 7). & ke : FEE=200:1~100:1) 5 &5, 13 [ €26 K 240. 00mg,,
77%51% ,m.p.187~188C.,

[0207]  Major rotamer:'H-NMR (300MHz ,CDC1,) & (ppm) :7.54-7.49 (m, 1H,ArH) ,7.45-7.35
(m,4H,ArH) ,7.33-7.27 (m,4H,ArH) ,7.13-7.08 (m, 1H,ArH) ,6.97-6.89 (m, 1H,ArH) ,4.88-
4.78 (m, 1H,CH,NCH) ,4.60-3.46 (m,2H,CON (CH,) ,) ,3.25-2.95 (m,2H,CON (CH,) ,) ,2.55 (s,
3H,CH,) ,1.90-1.57 (m,4H,NCH (CH,) ,) .

[0208]  Minor rotamer: 'H-NMR (300MHz,CDC1,) & (ppm) :7.54-7.49 (m, 1H,ArH) ,7.45-7.35
(m,4H,ArH) ,7.33-7.27 (m,4H,ArH) ,7.13-7.08 (m, 1H,ArH) ,6.97-6.89 (m, 1H,ArH) ,4.60-
3.46 (m,2H,CON (CH,) ,) ,3.40-3.28 (m, 1H,CH,NCH) ,2.89 (s, 3H,CH,) ,2.70-2.64 (m,2H,CON
(CH,) ,) ,1.90-1.57 (m,4H,NCH (CH,) ,) .

[0209]  Major rotamer:'’C-NMR(75MHz,CDCL,) 8 (ppm) :168.25,167.45,161.59 (d,]J=
251.10Hz) ,145.71,138.20,133.40,132.75,131.29,129.96,128.94,128.83,128.48,
128.38,127.70,125.32 (q,J=183.70Hz) ,122.50,120.31,120.04,119.84,119.00 (d,J=
21.50Hz) ,116.63,113.87 (dq,J=14.70,5.00Hz) ,50.35,30.93,28.67,27.76.

[0210]  Minor rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) : 168.25,167.45,161.59 (d,J=
251.10Hz) ,145.71,138.20,133.47,132.83,131.29,130.06,128.94,128.83,128.48,
128.38,127.50,125.32 (q,J=183.70Hz) ,122.42,120.31,120.04,119.84,119.00 (d,J=
21.50Hz) ,116.63,113.87 (dq,J=14.70,5.00Hz) ,56.04,28.67,27.76,26.86.

[0211]  HRMS (ESI) :m/z [M+H]".Calcd for C,gH,.F,N,0,:525.1914;found 525.1899.
[0212] TR (cm ') :3461.31,3300.38,2935.60,2219.24,1633.64,1589.08,1516.10,
1448.85,1422.55,1366.81,1326.76,1166.45,1122.68,1040.00,1005.65,905.71,
876.54,757.01.

[0213]  Scjififsi 12

[0214]  N-FJE-N- (1- (2- ((4- FAREERAE) 20 2E) K L 2E) WRE - 4 - 3) - 2- = JU AT 2k -4-
AR e (1-12) B A

[0215]  PAXI (500.00mg,0.90mmol) ,4- 4R FL A% (XI1-4) (111.00mg,0.90mmol) A5},
BARFT-9, Z2F = (WEBt 7 : ~ & bi: FEE=200:1~100:1) 70 &, 5 H ok K
476.00mg, F“%61% ,m.p.165~166C.

[0216]  Major rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :7.45-7.39 (m, 1H,ArH) ,7.31(d,J
=6.50Hz, 2H,ArH) ,7.25-7.00 (m,5H,ArH) ,6.85 (d, J=8.90Hz, 2H,Arl) ,6.82-6.74 (m, 1H,
ArH) ,4.91-4.80 (m, 1H,CH,NCH) ,4.72-4.20 (m,2H,CON (CH,) ,) ,3.78 (s, 3H,0CH,) ,3.20-
2.96 (m,2H,CON (CH,) ,) ,2.57 (s, 3H,CH,) ,1.81-1.59 (m,4H,NCH (CH,) ,) .

[0217]  Minor rotamer:'H-NMR (300MHZ,CDC13) 8 (ppm) :7.45-7.39 (m, 1H,ArH) ,7.31(d,J
=6.50Hz, 2H,ArH) ,7.25-7.00 (m,5H,ArH) ,6.85 (d, J=8.90Hz, 2H,Arl) ,6.82-6.74 (m, 1H,
ArH) ,4.72-4.20 (m,2H,CON (CH,) ,) ,3.78 (s, 3H,0CH,) ,3.41-3.30 (m, 1H, CH,NCH) ,2.92 (s,
3H,CH,) ,2.80-2.62 (m,2H,CON (CH,) ,) ,1.81-1.59 (m,4H,NCH (CH,) ,) .

[0218]  Major rotamer: °C-NMR (125MHz,CDC1,) 8 (ppm) :170.18,167.94,162.12(d,J=
250.00Hz) ,155.47,144.10,135.03,131.83,130.60,129.40,129.34,127.89,122.76 (g, J
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=270.00Hz) ,122.48,121.74,119.46 (d,J=21.60Hz) ,118.51,115.73,114.74,114.40(,
J=24.80Hz) ,55.56,51.00,31.42,29.05,28.39.

[0219]  Minor rotamer:'°C-NMR (125MHz ,CDC1,) & (ppm) :170.25,167.58,162.18(d,J=
249.00Hz) ,155.57,144.13,134.88,131.91,130.69,129.40,129.34,127.73,122.76 (q,]
=270.00Hz) ,122.48,121.50,119.46 (d,J=21.60Hz) ,118.51 (s) ,115.73,114.74,114.40
(d,J=24.80Hz) ,56.66,55.56,29.84,29.39,27.39.

[0220]  HRMS (ESI) :m/z [M+H]".Calcd for C,gH,.F,N.0,:530.2067;found 530.2056.
[0221] IR (cm™') :3374.40,2934.04,1636.33,1587.02,1513.36,1367.21,1328.60,
1318.48,1247.04,1170.35,1136.40,1038.64,1004.04,905.98,876.43,767.36,749.28,
519.68.

[0222]  sEjiifsl13

[0223]  N-FJE-N- (1- (2- ((2- AR &28) AR H B WRie -4-28) -2- = P& -4-
SOR T BERZ (T-13) 1A R

[0224]  PIXI (500.00mg,0.90mmol) ,2- FH4RFL A% (XII-5) (111.00mg,0.90mmol) A5},
BAEET-9, 24 EHT (BEMLR): —& W ke HBE=300:1~100:1) 73 B, 15 5 o oK
276.00mg, 7 #58% ,m.p.219~220C.,

[0225]  Major rotamer:'H-NMR (300MHz ,CDC1,) & (ppm) :7.45-7.35 (m,2H,ArH) ,7.29-7.25
(m,4H,ArH) ,7.17-7.00 (m, 1H,ArH) ,7.00-6.91 (m, 1H,ArH) ,6.88-6.84 (m, 3H,ArH) ,5.10-
4.10 (m, 3H,CH,NCH, CON (CH,) ,) ,3.86 (s, 3H,0CH,) ,3.16-2.90 (m, 2H,CON (CH,) ,) ,2.44 (s,
3H,CH,) ,1.85-1.47 (m,4H,NCH (CH,) ,) .

[0226] Minor rotamer:'H-NMR (300MHz ,CDC1,) & (ppm) :7.45-7.35 (m,2H,ArH) ,7.29-7.25
(m,4H,ArH) ,7.17-7.00 (m, 1H,ArH) ,7.00-6.91 (m, 1H,ArH) ,6.88-6.84 (m, 3H,ArH) ,5.08-
4.09 (m,2H,CON (CH,) ,) ,3.86 (s, 3H,0CH,) ,3.38-3.23 (m, 1H,CH,NCH) ,2.77 (s, 3H,CH,) ,
2.69-2.61 (m,2H,CON (CH,) ,) ,1.85-1.47 (m,4H,NCH (CH,) ,) .

[0227]  Major rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) :169.07,167.40,161.58 (d,J=
250.80Hz) ,148.41,140.33,131.75,129.70,128.91,128.80,128.35,127.28,127.16,
120.24,120.08,120.10,120.04,118.98(d,J=21.10Hz) ,118.09,114.90,113.87 (ddd,J=
13.80,8.80,4.10Hz) ,110.24,55.21,50.34,30.66,28.36,27.59.

[0228]  Minor rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) :169.07,167.40,161.58 (d,J=
250.80Hz) ,148.41,140.33,131.75,129.77,128.91,128.80,128.35,127.16,127.12,
120.24,120.08,120.10,120.04,118.98(d,J=21.10Hz) ,118.09,114.90,113.87 (ddd,J=
13.80,8.80,4.10Hz) ,110.32,56.08,55.21,29.09,28.63,26.65.

[0229]  HRMS (ESI) :m/z [M+H]".Calcd for C,gH,.F,N.0,:530.2067;found 530.2058.

[0230] IR (cm'') :3355.27,2991.15,1639.17,1589.19,1516.19,1420.47,1367.24,
1327.27,1278.32,1244.99,1169.44,1130.41,1074.06,1039.91,906.12,874.10,751.72,
642.40,606.02,560.94.

[0231]  =Zjfifsl14

[0232]  N-FHE-N- (1- (2- (Mbng -4- e 58) 78 B IR L) DR -4-2%) -2- — 5 2k -4 - R
Tk (1-14) & B LAXT (500.00mg, 0.90mmol) ,4- 22 JEMERE (XI1-6) (85.00mg,0.90mmol) A
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JERE, BARRIT-9, A )2 (Pelbion): S b : I AE = 150:1~100: 1) 2085 , 131 38 t ki R
198.00mg, ;=#%44% ,m.p.136~137C.

[0233]  Major rotamer:'H-NMR (300MHz ,CDC1,) & (ppm) :8.40-8.19 (m,2H,ArH) ,7.49-7.29
(m,7H,ArH,NH) ,7.21-7.15 (m, 1H,ArH) ,6.93-6.78 (m, 2H,ArH) ,5.07-4.48 (m,2H, CH,NCH,
CON (CH,) ,) ,4.19-3.68 (m, 1H,CON (CH,) ,) ,3.25-2.91 (m, 2H,CON (CH,) ,) ,2.41 (s, 3H,CH,) ,
1.92-1.43 (m,4H,NCH (CH,) ,) .

[0234]  Minor rotamer:'H-NMR (300MHz ,CDC1.) & (ppm) :8.40-8.19 (m,2H,ArH) ,7.49-7.29
(m, 7H,ArH,NH) ,7.21-7.15 (m, 1H,ArH) ,6.93-6.78 (m, 20, ArH) ,5.07-4.48 (m, LH, CON
(CH,) ,) ,4.19-3.68 (m,1H,CON (CH,) ,) ,3.42-3.27 (m, 1H,CH,NCH) ,2.85 (s, 3H,CH,) ,2.69-
2.58 (m,2H,CON (CH,) ,) ,1.92-1.43 (m,4H,NCH (CH,) ,) .

[0235]  Major rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) : 168.88,167.95,162.13 (d,J=
247.60Hz) ,150.24,131.63,130.42,129.35,129.24,128.89 (d, J=7.90Hz) ,127.85,
123.53,123.32,122.33,122.00,119.45 (d,J=21.20Hz) ,114.38 (d,J=20.20Hz) ,109.94,
109.80,50.70,31.17,28.81,28.15.

[0236]  Minor rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) : 168.88,167.95,162.13 (d,J=
247.60Hz) ,150.24,131.63,130.57,129.35,129.24,128.89(d,J=7.90Hz) ,127.85,
123.53,123.32,122.33,122.00,119.45 (d,J=21.20Hz) ,114.38 (d,J=20.20Hz) ,109.94,
109.80,56.39,29.58,29.19,27.24.

[0237]  HRMS (ESI) :m/z [M+H]".Calcd for C,H,.F,N,0,:501.1914;found 501.1900.
[0238] TR (cm ') :3263.74,2930.64,1631.34,1592.68,1515.28,1422.00,1410.90,
1370.34,1321.60,1282.23,1267.24,1214.83,1171.03,1134.24,1072.83,1041.27,
997.24,905.95,817.03,757.23,528.80.

[0239]  SCjififs 15

[0240]  N-FFHE-N- (1- (2- (FRLIE - 2- FEZHE) 26 I AE) WIRIGE - 4- ) - 2- = 0k - 4- R R
ki (1-15) & % LAXT (500.00mg,0.90mmol) , 2- 2 F&AknE (XI1-7) (85.00mg,0.90mmol) A
JERE, BARRIT-9, A )2 (Welion): S b : I AE = 150:1~100: 1) 20 8 , 13 38 (ki R
162.00mg, /* %36 % ,m.p.155~156C.

[0241]  Major rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :8.30-8.16 (m, 1H,ArH) ,8.01(d,J
=8.3Hz, 1H,ArH) ,7.84-7.66 (m,2H,ArH) ,7.57-7.25 (m,5H, ArH,NH) ,7.17-6.96 (m, 1H,
ArH) ,6.96-6.67 (m,2H,ArH) ,4.89-4.77 (m, 1H,CH,NCH) ,4.74-3.65 (mn,2H,CON (CH,) ,) ,
3.21-2.93 (m,2H,CON (CH,) ,) ,2.50 (s, 3H,CH,) ,1.93-1.50 (m,4H,NCH (CH,) ,) .

[0242] Minor rotamer:'H-NMR (300MHz,CDC1,) 8 (ppm) :8.30-8.16 (m, 1H,ArH) ,8.01(d,J
=8.30Hz, 1H,ArH) ,7.84-7.66 (m,2H, ArH,NH) ,7.57-7.25 (n,5H,ArH) ,7.17-6.96 (m, 1H,
ArH) ,6.96-6.67 (m,2H,ArH) ,4.74-3.65 (m, 2H,CON (CH,) ,) ,3.42-3.23 (m, 1H, CH,NCH) , 2.84
(s,3H,CH,) ,2.69-2.61 (m,2H,CON (CH,) ,) ,1.93-1.50 (m,4H,NCH (CH,) ,) .

[0243]  Major rotamer:'’C-NMR(75MHz,CDCL,) 8 (ppm) :122.64,169.54,162.13 (d,]J=
258.70Hz) ,155.39,148.07,148.01,138.77,137.66,130.43,129.38,129.28,128.96,
128.86,127.50,121.82,121.35,119.42 (d,J=20.90Hz) ,115.37,114.50 (d,J=4.50Hz) ,
109.98,50.84,31.26,28.94,28.16.
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[0244]  Minor rotamer:'°C-NMR (75MHz,CDC1,) 8 (ppm) :122.64,169.54,162.13 (d,J=
258.70Hz) ,155.39,148.07,148.01,138.77,137.75,130.52,129.38,129.28,128.96,
128.86,127.37,121.82,121.35,119.42 (d,J=20.90Hz) ,115.54,114.17 (d,J=4.10Hz) ,
109.98,56.50,29.16,28.45,27.23.

[0245]  HRMS (ESI) :m/z [M+H]".Calcd for C,H,.F,N,0,:501.1914;found 501.1903.
[0246] TR (cm ') :3392.33,2920.35,2861.36,2861.36,1592.16,1511.12,1434.99,
1367.46,1329.28,1307.24,1173.57,1132.21,1075.27,1038.87,907.50,862.63,759.68,
644.57,603.31,523.19.

[0247]  sEijfifsl16

[0248]  N-FIZE-N- (1- (2- ([1, 1" - 3R] -4- AL J TP BESE) URE -4- ) -2- =9
- 4- AR H WL (T-16) 1) Bk

[0249]  DIXT (500.00mg,0.90mmol) ,4-KIEFE (XIT-8) (152.00mg,0.90mmol) M JE ),
TERIT-9, AL JENT (PeMtrn): — &P ke : FHEE=300:1~100:1) 7 &, 13 3 (2 h K340.00mg ,
FEE66% ,m.p.112~113C,

[0250]  Major rotamer:'H-NMR (500MHz ,CDC1,) & (ppm) :7.62-7.49 (m,5H,ArH) ,7.49-7.38
(m,3H,ArH) ,7.38-7.25 (m,5H,ArH,NH) ,7.19-7.16 (m,3H,ArH) ,6.99 (t,J=7.50Hz, I,
ArH) ,4.91-4.84 (m, 1H,CH,NCH) ,4.82-3.79 (m, 2H,CON (CH,) ,) ,3.30-2.95 (m, 2H, CON
(CH,) ,) ,2.52 (s, 3H,CH,) ,1.84-1.73 (m,2H,NCH (CH,) ,) ,1.69-1.62 (m,2H,NCH (CH,) ,) .
[0251]  Minor rotamer:'H-NMR (500MHz ,CDC1,) & (ppm) :7.62-7.49 (m,5H,ArH) ,7.49-7.38
(m,3H,ArH) ,7.38-7.25 (m,5H,ArH,NH) ,7.19-7.16 (m,3H,ArH) ,6.99 (t,J=7.50Hz, I,
ArH) ,4.82-3.79 (m,2H,CON (CH,) ,) ,3.47-3.28 (m, 1H,CH,NCH) ,2.89 (s, 3H,CH,) ,2.73-2.64
(m,2H,CON (CH,) ,) ,1.84-1.73 (m,2H,NCH (CH,) ,) ,1.69-1.62 (m, 2H,NCH (CH,) ,) .

[0252]  Major rotamer: °C-NMR (125MHz,CDC1,) 8 (ppm) :169.81,167.92,162.09(d,J=
249.87Hz) ,141.99,141.62,140.69,134.08,131.77 (dd, J=4.30,2.30Hz) ,130.48,129.32
(d,J=8.10Hz) ,128.92 (dd,J=16.10,7.30Hz) ,128.72,127.97,127.88,126.67,126.46,
122.99 (q,J=261.25Hz) ,120.33,119.43 (d,J=20.80Hz) ,118.49,118.28,118.24,114.35
(dd,J=24.80,4.60Hz) ,50.89,31.27,28.94,28.21.

[0253]  Minor rotamer: °C-NMR (125MHz,CDC1,) 8 (ppm) :169.77,167.54,162.21(d,J=
250.25Hz) ,141.81,141.66,140.63,134.31,131.77 (dd, J=4.30,2.30Hz) ,130.58,129.32
(d,J=8.10Hz) ,128.92 (dd,J=16.10,7.30Hz) ,128.77,128.03,127.71,126.75,126.50,
122.99 (q,J=261.250Hz) ,120.33,119.43 (d,J=20.80Hz) ,118.49,118.28,118.24,
114.35(dd,J=24.80,4.60Hz) ,56.59,29.72,29.31,27.27.

[0254]  HRMS (ESI) :m/z[M+H]".Calcd for C,H,FN,0,:576.2274;found 576.2257.
[0255] TR (cm ') :3376.30,3028.90,2930.00,2858.81,1631.67,1596.56,1523.77,
1423.06,1369.58,1320.85,1279.21,1170.45,1134.23,1072.03,1040.87,1005.23,
905.16,838.02,762.81,698.13,501.94.

[0256]  SLjitafs17

[0257]  N-FI2E-N- (1- (2- ((4- FIBL LR L) ) 6 PP IR 2) IR IGE -4~ 4E) -2- =9 P 2 -4 -
R F B (1-17) (945 B
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[0258]  PAXI (500.00mg,0.90mmol) ,4-Zq =7k F 8 (XI1-9) (123.00mg,0.90mmol) A JE ),
BAFFT-9, =2 (Wi Al &P ke HlE=150:1~100:1) 70 &, F 5 kK
210.00mg, =% 43% ,m.p.178~179°C.

[0259]  Major rotamer:'H-NMR (300MHz,CDC1,) 6 (ppm) :8.16-7.92 (m,2H,ArH) ,7.55-7.51
(m,2H,ArH) ,7.46-7.30 (m,4H,ArH) ,7.22-7.01 (m,3H,ArH) ,4.87-4.79 (m, 1H,CH,NCH) ,
4.40-3.54 (m,2H,CON (CH,) ,) ,3.17-2.93 (m,2H,CON (CH,) ,) ,2.41 (s,3H,CH,) ,1.93-1.41 (m,
4H,NCH (CH,) ,) .

[0260] Minor rotamer:'H-NMR (300MHz ,CDC1,) & (ppm) :8.16-7.92 (m,2H,ArH) ,7.55-7.51
(m,2H,ArH) ,7.46-7.30 (m,4H,ArH) ,7.22-7.01 (m, 3H,ArH) ,4.40-3.54 (m, 2H,CON (CH,) ,) ,
3.39-3.32 (m, 1H,CH,NCH) ,3.17-2.93 (m, 2H,CON (CH,) ,) ,2.80 (s, 3H,CH,) ,1.93-1.41 (m,
4H,NCH (CH,) ,) .

[0261]  Major rotamer:'°C-NVR (75MHz,CDC1,) 8 (ppm) :170.84,169.34,167.99,162.09
(d,J=250.50Hz) ,156.98,148.45,139.09,132.16,130.46,129.36,129.26,128.98,
127.81,124.42(q,J=206.30Hz) ,122.78,121.53,120.43,119.46(d,J=20.80Hz) ,
114.88,114.37(d,J=20.60Hz) ,50.73,31.16,28.81,28.10.

[0262]  Minor rotamer: ’C-NMR (75MHz,CDCL,) 8 (ppm) :170.72,169.34,167.99,162.09
(d,J=250.50Hz) ,156.98,148.45,139.09,132.16,130.58,129.36,129.26,128.98,
127.68,124.42(q,J=206.30Hz) ,122.78,121.32,120.74,119.46(d,J=20.80Hz) ,
114.88,114.37(d,J=20.60Hz) ,56.41,29.63,29.15,27.20.

[0263]  HRMS (ESI) :m/z[M+H] .Calcd for Cogtl sl N0, :544.1859;found 544.1845.
[0264] IR (cm'') :3474.93,3307.19,3067.85,2933.28,2507.37,1707.76,1522.02,
1593.82,1451.29,1411.14,1370.89,1326.58,1280.08,1173.88,1134.95,1072.94,
1041.42,905.55,844.43,769.54,750.47,660.97,500.78.

[0265]  BiR#i|#& FfSE0 70 A G 2538 2 S e Je 25 AN T

[0266] —.Gli-luciferaseSZ3

[0267] (D56 R FH

[0268]  FHfEJR B L i Y 7 O — AN 12xGLT-binding sitelRZh -k H 2 g 5 P
firefly S ANIH/3T340ML A, [FHS K —ANCMV S B F IR SRR 98 e R HE K renillas
NoHrifirefly T #aMHedgehog E 5 M4 G ME , reni 11aff yfi 5 L R ) A 251K H
Hedgehog Pt 44 ] DA 2 2 $2 miZ 41 i R i Hedgehog i % 4% SR id 14

[0269]  @sIHA

[0270]  ShhFlashII/NIH3T34Hfifi &:Life Technologies

[0271]  96FL#K :Corning Costar#3595

[0272] DMEM%5372L:Life Technologies

[0273] Dual-Glo®Luciferase Substrate:Promega

[0274] Stop& Glo®Substrate:Promega

[0275]  [fEHR{X: Themo Electro Co.

[0276]  CO24% %4 :ESCO Micro Pte.Ltd.

[0277] 2Bt %28 : Themo Electro Co.
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[0278]  (QSEE Tk

[0279] (1) ¥4I 24 45 JERE I ShhF lashTT/NTH3T3 B4 f S Vv 33 AT 4 e 1155
[0280]  (2) 96FL MR AEFLIE AN 1000124 2x 10 B & (1 40

[0281]  (3) W AMI7ESTC,95% W5 , 5% CO, M BE FRAE H £ 73K .

[0282]  (4) Mic & & A -5 M4 5 shh ST 4 FY DMEMES 77K -

[0283]  (5) ¥ 2 M 35 TR VR 25 , NN ) 35 72V 8% 748

[0284]  (6) & LB IR, MN50u1/ 4L Dual-Glo® Luciferase Substrate, fEg H15 77
10min.

[0285]  (7) FHMEARIILENGL i - Tuciferase .

[0286]1  (8) INAS0R] Stop&Glo®¥Substrate, fEHE 1557 10min.

(02871  (9) FHES#RrX2H Renilla LuciferaseizZ.,

[0288]  (10) ¥sFirefly ) # FHN FFReni 1 1af B 80H—4, tHHLIC, .

[0289] (@skie&h R

[0290]  bA kB4 A Wit AT He d e ghog 188 I 1 036 14k ) ik , 45 SR L3R 1
[0291] &1 &5 2L EWIRGLi-luciferasefJIC, fH

G5 Gli-luc reporter (nM) ' Gli-luc reporter (nM)
I-1 123.40 I-10 3809
-2 286.20 I-11 7638
1-3 544 .90 I-12 703.80
10292] I-5 4805 I-13 158.20
I-6 1322 I-16 1327
1-7 1907 Vismodegib 17.25
I-9 34.07

[0293]  FI145REIR, A KA PIXTHedeghogif A H U 1 #0314 , Hop b & 4991-9
TG PR AT, M Gli-1uc reporterff)IC, fH A34.07nM.

[0294]  — Doay4ll il Z¥F 77 & i 56

[0295] D32z

[0296]  {LAHT-1.1-9.1-13.1.Y2940680

[0297]  @sEEa#t kL

[0298] 4+ 1fyE (Fetal Bovine Serum,FBS) (GIBCO,Invitrogen Corporation,NY,
USA) .DMEM¥% 773 (GIBCO, Invitrogen Corporation,NY,USA) .55 % % (Sigma,St.Louis,
MO,USA) \BE%E &K (Sigma,St.Louis,MO,USA) MTTIRF, 28 7= RAEMIH AT -

[0299]  FORMA7OOR! KR VKAE , Thermo A 7] ; YC-300LZY 24 b it A AR , B} 56 25 (IR ABHEL
AR FEA A ;Direct-Q with pumpfIEAIKAC, Millopore /s &) ; SW-CJ - 2FDAY i 154k T.AF
& L A TR A 5] sForma 3111@7J(§ﬁC02i%?§$§:Thermo Electron company;
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Berthold LB941#ifLAk 2 ThREEEFRIY , Berthold 2 ] o

[0300] Doay cell linelJHAmerican Tissue Culture Collection (ATCC,Rockville,
MD,USA) .

[0301] Q=G v

[0302]  RE% 7 A AR L SR Ak FE ik 4

[0303] TG UbEWIT-1.1-9.1-13) WKFEEHE: 0uM, 0. 011uM, 0. 10uM, 1uM, 5uM, 10uM.
[0304]  fk&435) FIDMSOB , OuMy 2 S5 AR AR IR DMSOAE J9 7 19 0 HEZH. , DMSOI) 26 ik FEE A
40.10% (v/v) »

[0305]  ZHpfuds 7ok

[0306]  AHfIALAXEEFR10- 164K, TR kP A B BT & &= (AR EN1000/ml) VEERE 3= (2K
F£791001g/ml) +10% FBSHIDMEMES 753 , M A M il & 2290 %6 v, 3¢ 22 IH 5 75 5%, H2ml PBS¥E
BRAMI2UK , 77 22PBSJE IIA2m11190.25% (w/v) Trypsin-0.53mM EDTAVR A JHALWE , B 2 st
TAEL, £930s, 24 40 9 AR [ o 3G N 2ml 58 4 B FR R B WAk R IR AT, W AR 4R .
800rpm,4°C, B5.Lobmin, 325 LG, F 58 R 72 L EH B A0, 0 s 7% , BR R

[0307]  MTTiRE:

[0308] K% H A K HIANMILAL X 10°cel 1s/FLEANT-96FLIR , B F-37°C,5%C0, 5 1 T 1%
7%, ER M0 % il & f5 , FJG I 75 B DMEMES 75 5L 00 & 2h T 4rf [Rl 24k b 5, 52 2 B3 &
SN E Sy (OuM, 0. 01uM, 0. 10uM, 1uM, 5uM, LORM) [KTHG - T4k &4 58 4- DMEMES 35 5L 055 &
T2h. % B 4 R AT 4h, BEFLIIA 2001 MTTIE R (5mg/ml) 9% B 4 W5, 7 £ &L BIGH, BEAL
TIA150u] DMSO, 4% 1 437 1 0min , 455 45 & ) 78 70 Ve et o FBEAR A 2 0D o
[0309] 4t = (hf HEZHODAH - SL 30 2HO0DAE) /% REZHODAE X 100% -

[0310]  @)=5B6 45

(03111 XA BH A 7 A E it AT N B8R 40 (Daoy) MRS IEFE 7 PR 056 , 45 3R W32,
[0312]  ZR2. 320G xR BEE 4 M Daoy HI BT FE A H

(iREx?) ICso (UM)

I-1 0.51+0.05

[0313] 1-9 0.48+0.05
I-13 0.40+0.02

LY2940680 0.79+0.06

[0314] 25 B BIR, 20 & W06t A\ BE B 41 B 5 4 Daoy F G 5E 25 58 4 1 sl 4E H , 2
AL ST -1.1-9F0T - 13f) H 8 58 4 FH AL T FH 14 X4 BRLY 2940680
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