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AR AF HABZITHE  EBLSBEAMEA LA EL
EHEEAMB > CEFFH - -BE BREEZHR - FE
BRAUHNE TR FARAA BRI @B B EME - Lin &
MEABTREE o> FHLEFEBAEALEEHME LR AR
L ARRAMARE XK o BATN A & H — ok & & = 438 40 & M 85
R BRAPreR L rREREX L NBEEKBE - oF% R H
BAXERER TEHXFLEEBMHERER_RR A4 %
b HRBEER A - |

Bt A MREBB LSRN BERA DB ZIARET  ARFTE
RPUBREMBRAEF HURBEAVMBAFARFNR/ S A
MEBEHARE -

LR A% 4% 8 (DNA) & 5 B A 16 £ B 8 B8 R 11 % 2 2
— 18 R B > H 14 S DNA KL m B P 2 46 4 1 48 2 4k &
(Champoux, J. J. ; 2001. Ann. Rev. Biochem. 70 : 369-413) - #& #! Il 35
HEMBAMNARER G =ZHBAIP) KEERZ B &
LB % DNAZ 32 # 2 - £ % X & £DNA P 3] i& 48 % 4 A% B
Rt a%Bae@i X > RAHSDNA - DNAE %
BEALWRA T —HRLEILRTEFE R AL EHEE
oo ARG i ABEBEEDNATZRE AL R BABE Y -
B E LS R ME D Em o orAgyrBé A 0 R AB,m &
BAEASYH - DB AD E 1 (GyrA) %4 % R DNA BT & 41 & 3¢
& o AR TR IR R H A R4 % B A H DNA
Bomsa % A Rst - BE E M (GyB)1h #ALATP Z K& 4R -
TAZEMREIAFR > AERABKBERIEBAEBILLE
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A o
A B P2 —HFETFELEAZ RN s s 0 &£
B EHBIV 224 AFT R AHETELAZERE
FHER KRB L EM - L#r £ 4 % w48 W » DNA @ 3% 8% >
BEAEA B BEMGyUrAR M GyB S B A R 2 S8 m BB
ik o NAFeBAMEY AU AEHEERBIVE X
EHIBEE —HAS B R AN EHeE L
O uzism RAMmH @B P B HE s ONAE %5 R
HEMBIVZEN EAAARF S HEAR @RBAEHZIHR
(Maxwell, A. 1997, Trends Microbiol. 5 : 102-109) -

DNAE % h AN @ BB LIERIFHLERA AR
B ZEHOELEHREBERFIETH - RFABE(H 0B
# #& ¥ (ciprofloxacin)) 14 & B #Hintm B & 4 H e nd & £ x
DNABT R E B ESFMN  REKXZALE I AADNAK & 2
GyrA 2z 8 fx (Drlica, K. #1 X. Zhao, 1997, Microbiol. Molec. Biol. Rev.
61:377-392) - s ta B B2 &k B &7 4464 & 85
IV B sh¥ oWz R0eahBEIMud - -#
ARERFBHARD I mA®RY 28 46414 (DNAE K
BBl ic B MBIV) P X REUmMAEAL ZREN  AHEL
M R L RFEHIHKGR LR EY » B R RN
Z_ B} #& (Hooper, D. C., 2002, Lancet 4% % # & 5 2° 530-538) ° 3t 4} >
Aok BRI > A —FRILL B GEBBFMHAAER A
FWEH R HiAWasEE AN L E P (Lipsky, B. A. 2 Baker, C.
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A., 1999, Clin. Infect. Dis. 28 : 352-364) - B % > M N SR & 14 2
ThM  wikEdekQI MMRA R A H » 4% 3| A B M2
hER BT EHBE -

A MELHDNA®%BE R AR AEDirH B L & 5L ATP 3 &
4 4 GyrB 2= & fi (Maxwell, A. #2 Lawson, D.M. 2003, Curr. Topics in
Med. Chem. 3: 283-303) - 5 5 AR B #MFTHZ RARE
Mo REGANARE  AVMARMEFRFT I EAL - # R
st F b b4 ADNAE RBE X A W Hl & - 2R KR A A MK
BEH R khanaAnehtzin 2asnn O
MmE P2 AR R T E M A KR Maxwell, A. 1997, Trends Microbiol.
5:102-109) - % — #& A A GyrB & B 1 A 45 89 2 X 5K & #h 1t &
4 $ B K vE #| o (cyclothialidine) » £ 14 £ &k g H# Z F 42K &
(Watanabe, J. % A 1994, J. Antibiot. 47 : 32-36) - {& % # #L DNA ®
HEBZ AR FTMN  BEHNZARRR BB > F444— 2
A = B W # 88 5~ 75 M (Nakada, N, 1993, Antimicrob. Agents Chemother.
37 : 2656-2661) -

O

UADNA® #% B8 2 B2 1 i 3n # E HEEIV AR & 2 4 &
WHE B HALBREF O o Bl AF T ELES DA
RN R A F R 5 WO 99/35155 ¢ 0 5,6-4 I 4K 5k ¥ 3% 1t
Atk A N F A B 3 £ WOO02/060879 ¢ 0 R wb ok fb A #
T Ak B WA B A ¥ 3F L WO 01/52845 (£ B & #] US6,608,087)
¥ o AstraZeneca fF & A~ S R il i e Bib S 2 X & 3 £
W02005/026149 ~ WO2006/087544 ~ WO2006/087548 ~ WO2006/087543
~ W02006/092599 ~ W02006/092608 & W02007/071965 -
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A HGGyrBATPase Hp 4] & & - 12 A 4B B4 /L E % A K
B2 Bk BE B MR R AR R 0 T R R At A Mg ) A B FE & GyB

° ATPase /& 1% (Lanzetta, P. A, L. J. Alvarez, P. S. Reinach & O. A. Candia,
1979,100: 95-97) - s R 14 £ % H xR ¥ > ROMAREYH F &
47 » B 4 & : 50 mM Hepes & #i % pH 7.5, 75 mM & & 4% , 8.0 mM
AILE, 05 MM — B w B, 5%H %, 1 mM 14— 5 & -DL-
BEEE, 2000 M4 ik Ak G, 6L/ EFET et &#
& DNA, 400 pM A # #2 & GyrA, 400 pM A & #2 & GyrB, 250 uM
ATPRAFRILEHAE-—F ERT - A4 H12mMIL £ 4 B
o B - 85 mM4REE4x WK A4 B 1 MEB 8 2 304 7 48 8 4%/ 7L

EHRARARE  BEREFR BREBRUKRERS T »
650 E Mk FTHR EHFEHHNBE-LBEE EAS_F &
BB (2%) . R J& 18 A 0% ¥ #] » & 4 EDTA (24 yM) 2 R & 1 A
100% #p #] B - N ZSILAHZ LS I KZICE &
THAEXBIORAFRILEYEEGLETHETZIRE

ABHFEwH R BRIV ATPase 45 ] F 4 © 4o E X » A
BHEEFZGyBAE - TRRICLSADHANABAFEE B
IV ATPase 7 M 2 ¥ %] » 30O A REH S EFE T 7 HE 20
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mM = 5@ F A B % 7 4% (TRIS) 4 #% & pH 8, 50 mM &% # 4% , 8 mM
£.1L 4, 5% & i, 5 mM 14-= 5 & -DL-3 # & , 0.005% Brij-35, 5

s %/ & A& W 4 & & # & DNA, 500 pM A & #2 & ParC, 500 pM
A B #2 B ParE, 160 yYMATP R 45 Bl 64 & — F B F - B »
2tz it % zICoEE TR A 1054 K E1L S
MERGETAHARBITZRE -

£ F & 4 #HFK HGyrBATPase 3 %] &t © £ A 48 Bt 4% /3L %
S BRARZBEBRBARNKA > TRRILSG W L2 FE2 45
# # B GyrB ATPase /& 1% (Lanzetta, P. A., L. J. Alvarez, P. S. Reinach &
O.A. Candia, 1979, 100 : 95-97) - #% Bl 14 &£ % s & ¥ » # 30 4% #
R E F 4 » B4 %A  50mM Hepes & & i& pH 7.5, 75 mM &
B 4%, 80 mMf 1L 4,05 mM 2 = Bk W B4 8%, 5% # &, 1.0 mM
14-— % % DL-34 # 8 ,2000M 4 h i & & 6,108 %/ 7 &

47 & & 4 & DNA, 250 pM A & #7 & GyrA, 250 pM £ # & 4 &
# B GyB, 250 M ATP R #F Rlib o £ —F TP - U4 F
12mMFL 4 4 BB 8B - 8SmM4a B m KA HRIMB & 2
30t A 4B B4k /FLAE KB AR BEREFR - BFRERNK
WBEBREZE P NOSOEME FTHRR > LT Bdrdl 8 H &
B A2 =—F 2HQ% X R EE A0 # > & 2 EDTA (24
UM) Z ROJE AV B 100% 40 ] $t B 42 - MR &1L M2 it d
HAHZICGEETRETAIOERARILSEYRERTAETAHG®
TZRE -

B X 42 5 B 46 % R M5 IVATPase ¥ 4] 7 M © & A 48 8% 4%/

FLE S A KR 8B ARARA - TR R4S e H AL
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42 7% & ParE ATPase 7& 1% (Lanzetta, P. A., L. J. Alvarez, P. S. Reinach &
O. A. Candia, 1979, 100 : 95-97) - #& Bl 14 &£ % HF &R ¥ » » 304
R4 ¥ 47 » £ 4 A : 20mM Tris 4 4 #| pH 8.0, 50 mM & &
42,80 mM £, 1L 4% ,05mM & = f% w B 8 , 5% H &, SmM [,4-=
B # -DL-% #% 8%, 0.005% Brij-35, S#M £/ £ & F 0 & & # &
DNA, 1.25 nM 4F £ 42 3 & ParE, 160 uM ATP R # B4t & 49 £ —
FEHMY - A A 12mMIL & & 5 5 B - 8.5mM 48 B 4% w K
AR IMB B 230 At/ FLEEZMBABRE  ERE
® Bk MRAEBRKARERE T > N650E MKk FTHR R i3t
Hirsl G o A ASA_FEZHQP R ENLE BN
# > & 4 EDTA (20 uM) 2 R & 1 & 100% #7 4] $# 8 4 - B # &
ezt BZICG,EETA T AIORE R B ILES 4
REHRAETHETZRE -
FEABEALESHAATELEMEXMMPE A A
% 12 H GytB ATPase ~ A B 42 F 46 # & 4 iﬁﬁ IV ATPase ~ £ # &
# & 3 ¥ GytB ATPase R 4F % 4¢ # & ¥ # B #% &5 IV ATPase £
MR B Z — BB PRAR BN — % FEHKAE P EREAFIC
& <200 uM -
FEHENZLEHGATE LBEM EXHMDE S W4 4
K 42K B i £ R 485 IV ATPase A7 3 4% Bl 2 — A & B + A
R BCHERBE AT RYIATH LR T REBEIV
ATPase = ¥ %] B & t.b (% Inh) o
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143639-1

K 4] % Inh K 15 % Inh x % Inh
(13 uM) (13 uM) (13 uM)
1 5.14 393 82 785 100
2 77.79 394 94 786 £ 8K
3 56.76 395 %8 787 97
4 93.06 396 g 788 £ HHK
5 103.92 397 % &1 789 99
6 101.54 398 £ 3R 790 £
7 98.67 399 £ 2E 791 97
8 87.61 400 - & 792 S &
9 59.99 401 £ 8K 793 100
10 99.35 402 £ HR 794 £ $OK
11 18.19 403 30 795 100
12 107.54 404 81 796 % & 1
13 101.67 405 85 797 100
14 100.45 406 99 798 O
15 100.40 407 86 799 100
16 55.30 408 100 800 99
17 54.79 409 77 801 % &1
18 96.62 410 100 802 100
19 95.81 411 % 8 803 100
20 74.62 412 £ 804 % &1
21 71.67 413 & 3 805 100
22 85.33 414 % & 806 B8
23 95.77* 415 £ Ik 807 100
24 98.10* 416 £ $IE 808 100
25 90.49* 417 £ 3K 809 100
26 91.67* 418 £ #E 810 100
27 89.22% 419 £ 3R 811 100
28 62.56 420 £ 2R 812 100
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x 5] % Inh K ) % Inh x %) % Inh
(13 uM) (13 uM) (13 uM)
29 99.74* 421 £ HE 813 100
30 £ 3 422 £ 3R 814 100
31 86.00* 423 3 815 100
32 91.12% . 424 £ 8iE 816 100
33 80.97 425 -3 & 817 100
34 84.28 426 £ 3R 818 100
35 58.29 427 -8 8 819 100
36 & H% 428 - 820 100
‘ 37 76.29 429 £ K 821 100
38 62.33 430 £ B 822 100
39 63.01 431 & $F 823 100
40 72.38 432 & 34 824 100
41 72.67 433 % &1 825 100
42 77.52 434 £ R 826 96
43 74.34 435 51 827 100
44 78.37 436 69 828 100
45 81.93 437 75 829 100
46 93.48%* 438 81 830 100
[ ¢ 47 74.75 439 62 831 89
48 79.84* 440 85 832 100
49 85.56 441 74 833 100
50 77.81 442 BRHK 834 98
51 88.84 443 85 835 95
52 69.48 444 7 836 94
53 70.48 445 34 837 94
54 77.50 446 % (& 838 99
55 44.37 447 50 839 100
56 46.29 448 82 840 99

143639-1
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143639-1

L % Inh x ) % Inh | % 4 % Inh
(13 uM) (13 uM) (13 uM)
57 £ O 449 £ BB 841 £ B
58 58.02 450 86 842 97
59 51.83 451 70 843 £ 8K
60 72.29 452 76 844 100
61 74.81 453 92 845 92
62 70.98 454 92 846 97
63 69.89 455 R & 847 97
64 65.39 456 26 848 100
65 75.92 457 28 849 £ HE
66 62.11 458 £ B 850 £ BHK
67 53.39 459 100 851 98
68 72.92 460 100 852 100
69 76.96 461 100 853 I &
70 86.60 462 85 854 100
71 66.66 463 67 855 94
72 52.62 464 36 856 100
73 89.64 465 59 857 100
74 102.75 466 78 858 [ &1
75 97.60 467 76 859 100
76 79.28 468 80 860 £ 3K
77 83.04 469 64 861 100
78 80.87 470 49 862 £ BUE
79 %8 471 84 863 100
80 & 3 472 100 864 £ E
81 72.58 473 62 865 S &1
82 80.14 474 100 866 BRuE
83 & %5 475 93 867 £ 3K
84 79.57 476 100 868 6
85 66.79 477 100 869 93
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x Bl % Inh x % Inh K % Inh
13 pM) (13 uM) (13 uM)
86 91.06* 478 100 870 100
87 96.55 470 3 871 100
88 101.86 480 £ 3K 872 100
89 85.32% 481 % (&1 873 100
90 24.59 482 99 874 100
91 83.09 483 66 875 98
92 3.56 484 % &1 876 0
93 79.62 485 85 877 100
94 77.52 486 X E 878 88
95 -0.48 487 84 879 91
96 62.18 488 92 880 91
97 75.87 489 97 881 97
98 59.40 490 100 882 100
99 81.99 491 87 883 99
100 74.23 492 £ 3K 884 100
101 8.69 493 9 885 100
102 73.52 494 - 886 0.008*
103 79.47 495 & #E 887 100
104 76.25 496 100 888 £ R
105 79.20% 497 61 889 % &
106 40.76 498 41 890 91
107 & ik 499 34 891 41
108 -18.05 500 83 892 100
109 52.40 501 £ 8K 893 99
110 27.63 502 10 894 88K
111 -13.87 503 147* 895 £ BHK
112 0.15 504 83 896 £ 2HE
113 34.30 505 19 897 100
114 & i 506 33 898 100
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143639-1

x #l % Inh x &1 % Inh | & # % Inh
(13 uM) (13 uM) (13 uM)
115 28.78 507 74 899 97
116 82.02 508 0 900 100
117 73.36 509 100 901 97
118 80.57 510 97 902 97
119 32.04 511 100 903 £ 3R
120 73.88 512 100 904 &
121 49.63 513 % &7 1 905 £ R
122 57.89 514 £ 3B 906 % &
123 66.40 515 & 907 % &
124 31.26 516 98* 908 X &
125 17.53 517 100 909 100
126 35.73 518 33 910 3.4%
127 26.47 519 £ 8B 911 58
128 -16.23 520 & 3O 912 99
129 74.86 521 £ R 913 100
130 £ $E 522 £ B 914 100
131 £ $E 523 % (&1 915 100
132 % &1 524 -3 916 99
133 & $3 525 E S 917 100
134 £ 8K 526 -3 &1 918 100
135 % 1 527 £ 3R 919 99
136 & # 4 528 100 920 100
137 & # 4 529 100 921 99
138 & # i 530 100 922 100
139 80.08 531 100 923 100
140 83.48 532 100 924 97
141 63.33 533 100 925 88
142 86.20 534 49 926 100
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K 1 % Inh 7 17 % Inh x % Inh
(13 uM) (13 uM) (13 uM)
143 88.58 535 100 927 98
144 76.37 536 100 928 85
145 77.41 537 100 929 82
146 79.71 538 100 930 72
147 65.42 539 100 931 100
148 120.46 540 100 932 100
149 82.21 541 97 933 100
150 53.34 542 85 934 100
151 50.07 543 68 935 100
152 0.54 544 100 936 100
153 & % 545 100 937 17
154 £ HE 546 100 938 91
155 & 547 71 939 I 1
156 & $E 548 95 940 76
157 & HH 549 94 941 54
158 & #i% 550 100 942 100
159 £ BiE 551 100 943 o
160 £ K 552 100 944 S
161 74.79 553 % &1 945 % &1
162 & $ ik 554 &3 946 % &
163 54.95 555 % 947 K
164 46.95 556 X 948 & $AR
165 56.92 557 E N S 949 £ R
166 37.43 558 % & 950 & $HK
167 31.15 559 £ 8H 951 IS &1
168 66.36 560 % 952 % (&1
169 34.23 561 99 953 £ 8B
170 45.98 562 100 954 £ g

143639-1
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143639-1

x % Inh x 15 % Inh x 1 % Inh
(13 uM) (13 uM) (13 uM)
171 3.62 563 100 955 £ O
172 -32.84 564 92 956 100
173 34.72 565 100 957 100
174 52.08 566 52 958 93
175 80.01 567 100 959 93
176 88.95 568 100 960 100
177 68.87 569 £ 2R 961 100
178 83.02 570 91 962 98
179 93.94 571 17 963 100
180 -56.89 572 100 964 40
181 & i 573 100 965 100
182 £ 3R 574 96 966 100
183 % 575 100 967 100
184 ¥ 576 100 968 94
185 £ B 571 £ $E 969 100
186 S 578 % (&1 970 100
187 £ 3K 579 % & 971 100
188 % 580 £ 972 100
189 I & 581 £ #OHK 973 3
190 £ 3K 582 £ $E 974 89
191 & iE 583 % & 1 975 100
192 - & 584 B2 976 £ 3
193 % 3 585 100 977 74
194 Y8 586 100 978 82
195 £ 587 100 979 £ R
196 & 588 100 980 o i Y
197 S 589 100 981 2 3
198 % & 590 100 982 100
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x #1 % Inh x 41 % Inh | % 4 % Inh
(13 uM) (13 uM) (13 uM)
199 - 1 591 100 983 £ HE
200 & 3k 592 100 984 R
201 & $ 4 593 IS &1 985 %
202 E 594 £ R 986 E% &1
203 £ 3% 595 & 987 30
204 & 4 596 & 988 69
205 & $iE 597 % 1 989 100
206 & i 598 82 990 100
207 % (&1 599 94 991 % &Y
208 % 600 100 992 % (&1
209 & ¥ 601 100 993 100
210 E% &1 602 100 994 % &1
211 76.62 603 % & 995 89
212 14.52 604 100 996 I8 &1
213 55.80 605 I & 997 100
214 101.05* 606 £ HH 998 100
215 & 607 £ K 999 £ 3
216 96.35* 608 & HiE 1000 64
217 82.44 609 2B 1001 % &
218 80.91 610 & BOK 1002 100
219 78.99 611 & i 1003 %
220 78.95 612 & 3B 1004 REK
221 81.00 613 & 1005 E N S
222 76.18 614 & 1006 £ R
223 77.38 615 100 1007 | & $3K
224 78.53 616 99 1008 83
225 81.13 617 100 1009 92
226 79.47 618 98 1010 81

143639-1
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143639-1

x % Inh x % Inh x 1 % Inh
(13 uM) (13 pM) (13 uM)
227 78.99 619 100 1011 £ BE
228 78.47 620 96 1012 £ ¥OiE
229 85.03* 621 100 1013 FS i
230 79.57 622 98 1014 | & $4E
231 81.45 623 100 1015 £ 3K
232 80.98* 624 89 1016 94
233 75.42 625 % E 1017 90
234 73.21 626 % (& 1018 % &1
235 81.24 627 £ 3 1019 100
236 73.58 628 £ 3R 1020 | & $ 4%
237 85.41 629 R & 1021 % &Y
238 72.64 630 £ IR 1022 £ 3R
239 85.07 631 -3 1023 | & #t i
240 45.83 632 £ HH 1024 100
241 71.51 633 £ 3% 1025 98
242 61.27 634 £ E 1026 98
243 83.49 635 100 1027 94
244 76.30 636 100 1028 £ ¥R
245 83.10 637 100 1029 | & 4%
246 74.86 638 100 1030 100
247 4222 639 100 1031 £ ¥R
248 66.09 640 100 1032 | & #4%
249 70.79 641 100 1033 20
250 74.44 642 100 1034 96
251 79.92 643 100 1035 51
252 81.77 644 84 1036 100
253 75.11 645 £ $OK 1037 %
254 16.75 646 100 1038 | & $ 3K
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x % Inh K 4 % Inh | % | % Inh
(13 uM) (13 uM) (13 uM)
255 72.85 647 £ HE 1039 90
256 78.79 648 100 1040 86
257 83.81 649 £ 3E 1041 100
258 87.99 650 £HE 1042 49
259 104.12 651 % & 1 1043 % &1
260 102.75* 652 % &1 1044 | & $ 3§
261 106.27 653 86 1045 | & $H
262 80.45 654 £ K 1046 % &
263 86.20 655 89 1047 | & $0#%
264 87.75 656 78 1048 100
265 84.87 657 100 1049 99
266 109.42 658 96 1050 | & ##
267 87.34 659 100 1051 0
268 83.00 660 £ 3B 1052 0
269 77.98 661 % 1053 0
270 87.69 662 £ 3B 1054 0
271 86.60 663 £ 3B 1055 £ 3E
272 81.11 664 £ 3E 1056 85
273 94.36* 665 Y & 1057 83
274 87.96 666 £ B 1058 87
275 134.39 667 56 1059 85
276 80.31* 668 85 1060 87
277 85.88 669 68 1061 92
278 77.03 670 100 1062 91
279 80.39 671 92 1063 94
280 83.38 672 100 1064 100
281 95.81 673 100 1065 68
282 117.09 674 £ 3B 1066 100

143639-1
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143639-1

x #l % Inh x % Inh | 4 % Inh
(13 uM) (13 uM) (13 uM)
283 89.92 675 100 1067 98
284 69.38 676 g 1068 100
285 61.89 677 100 1069 100
286 89.83 678 100 1070 93
287 97.17* 679 % 1071 100
288 82.87* 680 100 1072 95
289 88.25 681 100 1073 99
290 80.47* 682 100 1074 100
291 90.12 683 100 1075 97
292 80.95 684 100 1076 99
293 85.27 685 100 1077 99
294 73.17 686 100 1078 100
295 82.65 687 100 1079 100
296 77.61 688 99 1080 100
297 127.50 689 99 1081 100
298 80.68 690 100 1082 100
299 98.73 691 8 & 1083 99
300 82.35 692 97 1084 100
301 72.19 693 97 1085 100
302 82.95 694 100 1086 92
303 81.98 695 100 1087 100
304 55.83 696 % 1088 100
305 89.24 697 £ $E 1089 100
306 84.84* 698 - 1090 100
307 80.62 699 £ 1091 100
308 101.10%* 700 £ 2R 1092 100
309 69.39 701 % 1093 100
310 80.03 702 £ 3R 1094 99
311 81.76 703 % E 1095 100




201016676

s % Inh x # % Inh 5 1 % Inh
(13 uM) (13 pM) (13 pM)
312 101.14* 704 -3 8 1096 100
313 80.35 705 £ $R 1097 100
314 83.37 706 £ K 1098 100
315 62.78 707 £ 3R 1099 100
316 80.03 708 B #HE 1100 75
317 84.88* 709 % &1 1101 82
318 92.27 710 £ 8E 1102 96
319 90.59* 711 100 1103 76
o 320 100.54* 712 £ #iE 1104 0.014*
321 83.69 713 B HE 1105 82
322 74.95 714 £ B 1106 21%
323 99.55* 715 -3 &1 1107 <0.5*%
324 76.90 716 % E 1108 18
325 102.26 717 % & 1109 28
326 101.43 718 %8 1110 99
327 98.99 719 £ EH 1111 88
328 70.79 720 100 1112 71
329 115.51 721 100 1113 72
O 330 106.22 722 93 1114 100
331 59.79 723 94 1115 93
332 62.06 724 - E 1116 97
333 69.81 725 & 1117 £ 3H
334 103.60 726 100 1118 | & $# &
335 76.47 727 £EE 1119 - &
336 83.69 728 100 1120 79
337 64.44 729 89 1121 99
338 58.42 730 - &1 1122 100
339 84.35 731 % i 1123 100

143639-1
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143639-1

x 1 % Inh x 1) % Inh x 1 % Inh
(13 uM) (13 uM) (13 pM)

340 83.27 732 100 1124 42

341 87.22 733 100 1125 51

342 77.02 734 Y 1126 100
343 -22.31 735 % & 1127 100
344 82.01 736 100 1128 67

345 82.65 737 97 1129 83

346 79.54 738 % i 1130 99

347 4222 739 % & 1131 100
348 85.73* 740 & 1132 100
349 83.61 741 & $% 1133 100
350 69.03 742 100 1134 100
351 82.81 743 94 1135 100
352 26.72 744 100 1136 99

353 83.90 745 100 1137 100
354 80.46 746 -3 ¥ 1138 94

355 86.62* 747 & B 1139 96

356 86.45 748 £ 8K 1140 100
357 85.27 749 & 1141 100
358 63.03 750 £ R 1142 100
359 86.13* 751 £ HK 1143 100
360 111.70 752 & 1144 100
361 94.76 753 R 1145 100
362 107.49 754 100 1146 100
363 57.94 755 100 1147 100
364 112.09 756 56 1148 24

365 110.14 757 19 1149 100
366 80.48 758 98 1150 100
367 103.97 759 100 1151 100
368 104.93 760 100 1152 100
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x % Inh x 4 % Inh T % Inh
(13 uM) (13 uM) (13 uM)
369 122.37 761 100 1153 100
370 128.96 762 £ HE 1154 £ IR
371 82.25 763 £ #E 1155 £ 3K
372 80.94 764 £ HE 1156 88
373 82.85 765 £ 2R 1157 o &
374 81.16 766 - & 1158 | & $#
375 75.94 767 £ 3K 1159 100
376 87.16 768 L% & 1160 100
‘ 377 78.89 769 £ 3R 1161 81
378 75.17 770 100 1162 100
379 & 771 100 1163 100
380 37 772 81 1164 100
381 & $OR 773 55 1165 £ 8K
382 & i 774 100 1166 100
383 £ $I% 775 100 1167 100
384 £ 8 776 100 1168 100
385 & ¥ 777 100 1169 100
386 £ 2K 778 £ 3R 1170 100
° 387 £ 3% 779 - & 1171 I &
388 72 780 100 1172 100
389 85 781 99 1173 100
390 & $ 4% 782 & W 1174 100
391 & 3 783 £ 3H 1175 99
392 74 784 70 1176 100

U BT EARMAR S ERBELZ T
WAL RERERBERYE
Bl H R EHBR ARBEET P RRLSYHN IR
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(tM) (M) (M)
46 3.13 8.84 3.13
176 6.25 12.5 0.78
211 25.00 25.00 12.5
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3-(5- 3% A2 -
o -4- 2 B AK)- 7
88 B
10 VAN BAAMRET — 55 AR | 2-Biaok-4-%-
Nj)\ar EHEUER - ;3
J/NH
N
O
(5-ip A -2-f-Ex
4 )-(2-75 Fehk-4-
A-TH)-B
143639-1 -90 -



201016676

FrRIH 1o % SM
11 VS BALSWRET — S B REA | 2-4R-2-K- LM
NP e EFHHRER -
NH
A
!
(5-78 X -2-R,--F %
4- K )-(2-nkew-2- K
-TK)-BE
12 NS BALSYRET — S8 kA | 2-R-3-A- L0
Nﬁ;\\ar FEATHBEE -
NH
®
° N
(5-i8 K -2-f,-Fow
-4-H)-(2-nkz-3- %
-LR)-BR
13 C'\l(N\ MS(ES) : 313.59 (M) #2 315 2-obog-4-3K- T AR
Nj)\Br (M+2) i]l‘ C] 1 H] OBrClN4 °
NH 400 MHz, DMSO-dg : 3.18 (m,
N HCI 2H), 3.74 (m, 2H), 7.8 (m, 1H),
P 7.95(d, J = 6.64 Hz, 2H), 8.24 (s,
1H), 8.82 (d, J = 6.64 Hz, 2H) -
(5-# k-2 g | 002 %2
4-2)-2-wkog-4- %
- 3)-BEHC1 8
14 | OIS MS(ES) : 369.7 (M) £ 371 2-(1,1-— & -1 A6-
e N\‘)\Br (M+2) # CyoH, 4BrCIN,O,S © | g5 4X o5 32k -4- 5 )-
NH 400 MHz, DMSO-dq : §2.68 (t,J | 7 8
(\Nj = 6.52 Hz, 2H), 2.96 (m, 4H),
oss ) 3.05 (m, 4H), 3.46 (q, ] = 6.36
o Hz, 2H), 7.61 (t, J = 5.60 Hz,
(5-3% & -2-F-%ez | 1H),8.24 (s, IH) -
-4-£)-[2-(1,1-=#
3 -116-5 4K B 480k
4-2K)-TR])-BE

143639-1

-91] -
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R4

E T 4

SM

15

(5- 18 A2 B x
4-R)-(2-F B A
L R)-B

U HNMRA A5 > 45164 R
EF—¥% -

400 MHz DMSO-d¢ : §1.33 (t,J
=17.1 Hz, 3H), 3.25 (s, 3H), 3.52
(Q,J=5.4Hz,4H),4.36 (q,] =
7.1 Hz, 2H), 6.9 (br s, 1H), 7.29
(t,J =9.12 Hz, 1H), 7.6 (m, 1H),
7.86 (s, 1H), 8.2 (m, J = 2.7 Hz,
2H), 8.77 (d, ] = 2.2 Hz, 1H),
9.04 (d, J = 2 Hz, 1H), 9.48 (br s,
1H) -

2-FAA-LEK

16

NZ Br
ey
ET/
(5-38 A-2-f-Hx
4-R)-Q-EAHEA
L R)-BE

BIL SR ET — H B RiE A
BIEMBAHER

2-ERARK-TE

17

Cl N
\f\

N~

(5-58 &2 - Ex
4-R)- (k-2 A
LSS

Br

MS(ES) : 288 (M) £ 290 (M+2)
# CyH,BrCIN; O -

400 MHz DMSO-dg : 64.54 d, ]
= 5.88 Hz, 1H), 6.25 (d, ] = 3.16
Hz, 1H), 6.37-6.38 (m, 1H), 7.57
(t,] =092 Hz, 1H), 8.23 (t,] =
5.88 Hz, 1H), 8.28 (s, 1H) °

Crkh-2- -
E Y

18

N%IEr
Cl/k\N ,

NH

)

e
(5-78 K-2-f-F®
-4-2)-(2- K A K-
TAR)-BE

HBILSMEE T — 58 kA
IR BT -

143639-1

-02.
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YRlY |(1b #H SM
19 C'\(N\ MS(ES) : 294 (M) #1 296 (M+2) | 2R-fiz k- 7% 8% F &5
N A Br &‘f C8H9BrClN3 02 °
NH 400 MHz, CDCl; 6 : 1.55(d, ) =
I 7.08 Hz, 3H), 3.81 (s, 3H), 4.81
° 7 (m, 1H), 6.14 (d, ] = 6.16 Hz,
(2R)-2[(5-8 K2 | D818 (s 1H) »
RAER-4- K8
K)m B F A5
20 C'YN\ MS(ES) : 338 (M) $1 340 (M+2) | C-(1H- 3 3 =k ok -2-
N%Br # C,,HyBrCINs - K)-F A&
NH 300 MHz, DMSO-d; : §4.79 (d,
NJ:NH J =5.79 Hz, 2H), 7.13 (m, 2H),
7.47 (d, J = 3.8 Hz, 2H), 8.3 (m,
(s ) 1H), 12.24 (br s, 1H) -
(1H- X =k o-2- 4
FR)-(S5-iK-2-R
-z -4- 3k )- B
21| OIS 300 MHz, DMSO-d¢ : 61.18 (d, | & /& &-B&
N J = 6.6 Hz, 6H), 4.24 (m, 1H),
P 7.31(d, J=17.5 Hz, 1H), 8.21 (s,
e 1H)
(5-18 K-2-R,-Fx
-4-5)- B R B
22 oS MS(ES) : 279 (M+H) # (3R)- A 15 H-3-B&
N A B CgHngClN:;O °
NH 300 MHz, CDCl; § : 1.11 (m,
© {7 1H), 2.33 (m, 1H), 3.69-4.00 (m,
((GR)-fta |-3-4] | % 1D, 805G 1H)
B R -4-BR
23| NS BIAYRET — 58 RER | 3-HiaHh-4-4-
NN e ETHHUER ) B
H/NH
®
(@)
(5-18K-2-R-F=
-4-K)-(3-"H@k-4-
KR HK)-B

143639-1

-93.
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[Nj
/,s\\
o° o

(5-i K-2-R-E®
-4-3%)-[3-(1,1- =&
3-116-Fi X 7 A&k
-4-3)- 7 K- B

# C,,H, ¢BrCIN, 0, -

400 MHz, CD;0D : 6 1.79-1.86
(m, 2H), 2.62 (t, J = 6.56 Hz,
2H), 3.01-3.03 (m, 4H), 3.12-
3.14 (m, 4H), 3.58 (t, ] = 6.96
Hz, 1H), 8.12 (s, 1H) *

R |edH ik SM
by VAR MS(ES) : 383 (M) £2 385 (M+2) | 3-(1,1- =& &-1 A°-
N~

A B Aak-4-X)-
™ Rz

PR AEREXHMMAPRROIAEZ — KT X

1 R At AA%HE CM E &
YR |1t ;€ 4 SM
25 Cl N MS : ES+ 234#CgHyCLLN, O  [2,4,5-= B it
\H/ 1H NMR (300 MHz, DMSO-dg) | "% %k
N A S ppm 3.60-3.81 (m, 8H)8.32 (s,

C
)
@)
4-(2,5-= fLEw-4-
) Bk

1H)

P26 5k N-GREAREENG-FTrEA-A L) O

dg 7 '294':‘

3

N Br
/l/
Cl N NH

7

$ Rl 4 1

1 N-(5-1% % -2- %
M4l 10 342X F)

143639-1

-94 -

Br
NS
HN™ "N° 'NH
Cl
F Cl
F
¥ [l 4% 26
o 4-FK)NN-— F A -A e -13-— B2 (¥
3R A 4R AXBGIEEHFE > 495
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)R 14-— 8 B ¥ 226M HCl 40 £ # ) 2 & & =2 # £ 100
TrE2lEsHE REGCHETICER - "R E X ARG » &
REMLHEER - KL E 6 E M > SE-T BF &K
MFED AHREKSEBER T3%F2 F QAT EHF105%)
MS(ES) : 402 (M) 5 404 (M+2) #f C, s H, ¢ BrCIFN;
' H-NMR (400 MHz, DMSO-d6) : 1.95-1.98 (m, 2H), 2.72 (s, 3H), 2.73 (s,
3H), 3.03-3.07 (m, 2H), 3.43-3.48 (m, 2H), 7.37 (t, J = 9.20 Hz, 1H), 7.54 (m,
1H), 8.02 (dd, J = 6.80, 2.40 Hz, 1H), 8.13 (s, 1H), 9.80 (s, 1H), 10 (s, IH) -
TH P MmGEREXHMN P REB26mE 2 —M&F ko
£ A N-(5-1% X -2-8 -"F 24K )NN-— F X - x-13-=— 8 ¥ K
M1 pris mZ A4t E SME & -

PR | ebd #E SM
27 Ho MS(ES) : 388 (M+2) # 34-= F- KB
\ﬁ = C]SH]SBerNj o
N NP er [400 MHz, DMSO-dg © 61.99 (1,
F N = 7.4 Hz, 2H), 2.69 (s, 3H), 2.70
Kl/ (s, 3H), 3.02 (m, 2H), 3.47-3.48
(m, 2H), 7.36-7.38 (m, 1H), 7.42-

o N HCI  |7.47 (m, 1H), 7.80 (ddd, J = 14.86,
\ 1658, 3.40 Hz, 1H), 8.24 (br s, 2H),
N - 2_ - - 3 -
5-%-N BA=R 1105 (brs, 1H), 10.7 (brs, 1H) -
FE)-NT-GB-—F B

&' ﬁ g)_ % 02_2’4~
-3 Y4 ]

143639-1 -95-



201016676

P |1te R SM
28 HoN MS(ES) : 389 (M) # S-Br A -2-9 %&-
O
Br | 400 MHz, CD;0D : & 1.91-1.95
CN NH (m, 2H), 2.41 (s, 6H), 2.47 (s, 3H),
’/r 2.64-2.67 (m, 2H), 3.56 (t, ] = 8
Hz, 2H), 7.29 (d, J = 8.0 Hz, 1H),
AN 7.6 (dd, J = 4.0, 8.0 Hz, 1H), 7.95
5-[5-32 % -4-(3-—F (s, 1H), 8.29 (d, 1H) °
B - B AR A )-B R
2- AR K)-2-F K-
R FRE
29 OMe o MS(ES) : 428 (M) #} 4-F HA-2-F &,
NS C,,H,;3BrCIN; O - B-5-F K-
c “j)\ar 400 MHz, DMSO-dg : & 1.60-1.80
NH (m, 2H), 2.14 (s, 6H), 2.25 (s, 3H),
/ 2.30-2.40 (m, 2H), 3.40-3.50 (m,
| 2H), 3.83 (s, 3H), 7.04 (s, 1H), 7.5
N (brs, 1H), 7.60 (s, 1H), 7.99 (s,
5-58-N%2-(4-FL 4 2- |1H), 8.19 (s, 1H)
PRA-S-FA-X
#)-N*-(3-= F pi k-
AR )-Bor-2,4- = BF
30 Ten MS(ES) : 444.7 (M) # 4-FH-25 =
@/ \N'QJ\ C,,H,;BrCIN;O, © LRy
c B | 400 MHz, DMSO-d, : 6 1.70-1.73
OMe Kr“” (m, 2H), 2.20 (s, 6H), 2.25 (s, 3H),
2.30-2.40 (m, 2H), 3.46-3.47 (m,
NC 2H), 3.80 (s, 3H), 3.82 (s, 3H),
7.08 (s, 1H), 7.61 (brs, 1H), 8.02
5N -(4- RA-L5- | (¢ ug), 10 (s, 1}(1) S
—F R A-KA)N-
(B-=F B A-A XK)-
Hog-2,4- = B
31 s o MS(ES) : 448 (M) 2 450 (M+2) |3-¥ & %-5-=
FKQ/ \NWW;L ¥ Cy7Hy BrF3NsO AP AR
& | 400 MHz, CD;OD : §2.08-2.12
OMe A1 (m, 2H), 2.87 (s, 6H), 3.14-3.18
(r (m, 2H), 3.67 (t, J = 6.64 Hz, 2H),
N 3.92 (s, 3H), 7.13 (s, 1H), 7.38 (t, J
SN G— P (_S ,1 .lsli)}jz, 1H), 7.55 (s, 1H), 8.15
-BHA)-N2-3-F A4
S-Z AT R-KA)-
By -2,4- Bk

143639-1

- 96 -
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¥ el 4 154 € SM
32 o N MS(ES) : 418 (M) £ 420 (M+2) |3,5-—f-% 8%
\Nlr: f‘j‘ C]5H18BI'C12N5 °
Br | 400 MHz, DMSO-d6 : & 1.97-2.04
c NH (m, 2H), 2.71 (s, 6H), 3.03-3.08
H/ e | (brs, 2H), 3.46-3.51 (m, 2H), 7.13
[ (d,J = 1.2 Hz, 1H), 7.65 (br s, 1H),

AN 7.82(d,J = 1.6 Hz, 1H), 8.16 (d, J
5-58-N2-(3,5-= §i- =b1.2 11{13 1H), 10.0 (br s, 1H), 10.4
24N Gy O 1HD
HK-AK)-Hog-2,4-

3§ 4]
33 T F H MS(ES) : 486.4 (M) 3,5-%-Z 4 F
] \Nfﬁ;\ Cy7H;gBrFgNs - AR
O i b | 400 MHz, DMSO-d6 : & 1.69-1.76
e o (m, 2H), 2.15 (s, 6H), 2.34 (t, ] =
(( 6.4 Hz, 2H), 3.48 (t, ] = 6.4 Hz,
N 2H), 7.52 (s, 1H), 7.73 (t, ] = 4.8
) o Hz, 1H), 8.1 (s, 1H), 8.47 (s, 2H),
N°-G5-#-ZRF % | 996 (s, 1H)
¥ #£)-5-8-N*-(3-=
Rz -A ) Fw
24-—B%
34 Meo nYN\ MS(ES) : 410 (M) £ 412 (M+2) |[3,5-=— % § %-
\(;/ d%a, # C,,H,,BIN;O, - 400 MHz, | %8z
OMe N CD;0D : §2.09-2.13 (m, 2H),
(r Hol 2.88 (s, 6H), 3.16-3.20 (m, 2H),
N 3.65 (t, ] = 6.8 Hz, 2H), 3.83 (s,
6H), 6.49 (t, ] = 2.2 Hz, 1H), 6.69
SE. 2_ - £
o >-#%-N O-=F R (4,5 =22Hz, 2H), 8.05 (s, IH) -
A-XX)-N-3-=F
B -7 K)-Eor
24-—pBKE

ToH PR HAER EXMP P RB26mEZT —KF &

ERARAARRBKEMA T IREDLESME

143639-1

-97.-
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P4 |16 ik SM
35 g MS(ES) : 359. (M) £ 360 (M+1) | (5-& % -2-£.-
i Q \‘N‘;;LB # C,,H, 3 BrCIFN, oz -4-)-F
| 400 MHz, DMSO-dg : 6 0.91 (t, J | %8
J =748 Hz, 3H), 1.55-1.64 (m, | (¥ M #2)
2H), 3.34-3.38 (m, 2H), 7.13 (t, J
5-18-N2-(3-fLk-4-£. |=5.72 Hz, 1H), 7.28 (t, ] = 9.08
% A)-N*-% -z | Hz, 1H),7.52 (ddd, J = 9.06,
Pype 4.26,2.68 Hz, 1H), 8.02 (s, 1H),
8.16 (dd, J = 6.92, 2.64 Hz, 1H),
9.43 (s, 1H) «
36 R MS(ES) : 442.8 (M) # 1-[3-(5-3% & -2-
/Q/ \N':)\ C,,H, g BrCIFNO - -k 4 KB
"L I 400 MHz, DMSO-dg : 6 1.74- | #)-A#A]-m &
J 179 (m, 2H), 1.84-1.91 (m, 2H), |7 *%--2-5A
2.18 (t, ] = 8.16 Hz, 2H), 3.21 (t, | (% R #3)
(b&o J = 6.80 Hz, 2H), 3.30 (t, J = 7.00
Hz, 2H), 3.36- 3.57 (m, 2H), 7.43
1-{3-[5-i% & -2-(3-f. % | (t, ] =9.00 Hz, 1H), 7.50 (ddd, J
A FERARR)-Ew | =8.90,4.22,2.84 Hz, 1H), 7.95
AR A]-% A )-m &, | (dd, ] =6.72, 2.48 Hz, 1H), 8.17-
k805 8.21 (m, 1H), 8.23 (s, 1H), 10.44
(brs, 1H) -
37 RN MS(ES) : 388 (M) 5 390 (M+2) | N'-(5-58 & -2- &,
F/©/ \rl\jl/\';LBr g&' C] 4H1 6BrClFN5 ° -‘{{E"i-“-%)-
& NH 400 MHz, MeOD : § 2.90 (s, NN-—¥ X-2
J 6H),3.40 (, ] =59 Hz, 2H),  |%-12-=8&
Y 3.89 (t, ] = 5.96 Hz, 2H), 7.38 (t, | (% fi44)
J = 8.84 Hz, 1H), 7.42-7.45 (m,
5-#%-N*-(3-fAk-4-8 | 1H),7.72 (dd, J = 2.52, 6.52 Hz,
FA)N Q- F g 4- | 1H), 8.13 (s, 1H)
TK)-For-2,4-— Bk
38 NN MS(ES) : 402 (M) £ 404 (M+2) | N-[2-(5-3% % -2-
\|( = i‘]’ C] 4H1 4BrClFN5 @) gl‘_af&’-nfi-zl_
F NP e |400 MHz, DMSO-d, © 6 1.79 (s, | R B &)- 2 #]-
cl NH 3H), 3.29 (m, 2H), 3.46 (q, ] = | L8&AE
I 5.8Hz, 2H), 7.1 (t, =528 Hz, | (% Fi#5)
HN 1H), 7.29 (1, J = 9.16 Hz, 1H),
OJ\ 7.61-7.67 (m, 1H), 7.96 (t, J =
5.52 Hz, 1H), 8.02 (dd, J = 6.88,
N-{2-[5-# %-2-G-8 | 2.64 Hz, 1H), 8.06 (s, 1H), 9.44
E-A-REEKBER)-E | (s, 1H) -
g-4- KAl X)-T
A A

143639-1
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#H#

SM

(R
NN
o
F NF Br
(¢]] NH
é
~ |

5-18-N>-(3- R A-4- R
¥H)-N opog-2- 4 F
R-Bog-2,4- B

MS(ES) : 408.9 (M+1) £z 410
(M+2) $ C, ¢H,,BICIFN;
400 MHz, DMSO-d¢ : §4.71 (d,
J=5.84 Hz, 2H), 7.15 (t, J = 9.12
Hz, 1H), 7.23-7.27 (m, 2H), 7.43
(m, 1H), 7.69-7.76 (m, 2H), 7.86
(dd, J = 6.76, 2.56 Hz, 1H), 8.11
(s, 1H), 8.54 (ddd, J = 4.74, 1.64,
0.84 Hz, 1H), 9.41 (s, 1H) °

(5-18 -2 R
o-4- 2 )- (IR
2 F R)B
(¥ P146)

H
N_ _N
D
N
F = Br
c NH o
7
N

5-i%-N>-(3- f A -4-
FER)-N*-(boz-3-%
P R)-FR-2,4- B B
73 ]

MS(ES) : 410 M+2) #

Cl ()H‘ 2BI'C1FN5 °

400 MHz, DMSO-d¢ - 4.79 (d,J
=4 Hz, 2H), 7.3-7.34 (m, 1H),
7.38-7.4 (m, 1H), 7.70-7.72 (br s,
1H), 8.02 (dd, J = 8, 4 Hz, 1H),
3.28 (s, 1H), 8.5 (d, J =4 Hz,
1H), 8.62 (brs, 1H), 8.82 (d,J =
4 Hz, 1H), 8.93 (s, 1H), 10.36 (br
s, 1H) »

(5-18 K-2-R-
o -4- 3K )-(okt
®-3-% F &)-
BEHCl 2

(F R4 7)

H
N_ _N
[ :] e
N
F \g\sr
c NH el
=
o

N
5-i%-N%-(3- R k-4- R
¥ AN oboz-4- A F
R -Fox-2,4- = B Bk
B

Jn.

MS(ES) : 408.6 (M) £ 409.8
(M+2) # C, ¢H, , BrCIFN; o
400 MHz, DMSO-dg : 4.84 (d, J
=5.84 Hz, 2H), 7.2 (t, ] = 9.08
Hz, 1H), 7.3 (m, 1H), 7.70 (m,
1H), 7.91 (d, J = 6.56 Hz, 2H),
8.05 (s, 1H), 8.19 (s, 1H), 8.81
(d, J = 6.64 Hz, 2H), 9.58 (s,

1H) -

(5-1% &-2- -

o -4- K )-(vit
®-4-% F X)-
BZHCl 5

(P [ 48)

ok
39
40
o
41
o
42

H
N_ _N
[:]\W\
NP
F \g\sr
Cl NH

0]

NH,

3-[5-38 & -2-(3- fLk-4-
RE AR R)- R4
P F IR T

MS(ES) : 388.8 (M) 389.8 (M+1)
# C,3H,,BrCIFN;O -

400 MHz, DMSO-dg: §2.42 (t, J
=7 Hz, 2H), 3.59 (g, ] = 6.84 Hz,
2H), 6.89 (br s, 1H), 7.01 (t,J =
5.64 Hz, 1H), 7.26 (t, ] =9.12
Hz, 1H), 7.35 (s, 1H), 7.68 (ddd,
J=9.06, 4.18, 2.72 Hz, 1H), 8.03
(m, 2H), 9.46 (s, 1H) -

3-(5-i K -2-R-
o -4- R BR
#)- A R

(F F499)

143639-1
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P4 |1bbh I SM
43 MS(ES) : 430 (M) $2 432 (M+2) | (5-3& %-2-F.-
/©/ YWJ\ # C,¢H, ¢ BrCIFN;O - g oz -4- F)-(2-
400 MHz, DMSO-dg : 6 2.40 (br | *H3@-4-3-
s, 4H), 2.48-2.53 (m, 2H), 3.48- | T3 )-A&
K\ 3.56 (m, 6H), 6.92 (t, ] = 5.44 | (¥ ;34 10)
° Hz, 1H), 7.27 (t, J = 9.08 Hz,
558 -N2-(3- f 1 -4- 1H), 7.57 (ddd, J = 9.06, 4.26,
B3 )N (2 ik 2.6213 I?z: 1H), 8.05 (m, 2H), 9.42
an g a2 |
=Bz
44 \ MS(ES) : 424 (M+1) % (5-38 % -2-F -8
Tﬁ;k C,7H, 4 BrCIFN; * 2-4-1)-(2-otk
400 MHz, MeOD : §3.39(t,J = | "2-2-%&-T %)-
Gj 6.4 Hz, 2H), 3.95 (t, J = 6.44 Hz, | A&
| 2H),7.36 (,J = 8.84 Hz, 1H), | (% p4511)
7.38 (m, 1H), 7.6 (dd, J = 2.52,
5.8 -N2-(3-fuik-4-5 |6-56Hz, 1H),7.9(d,J =8 Hz,
. 1H), 7.95 (t, J = 7.24 Hz, 1H),
AN Qo2 4 8.1)2 (s, 1}(1), 8.45 (dt, J = 10.)97,
-LA)-HER-24-=M | |36 Hz, 1H), 8.74 (d, J = 5.8 Hz,
1H) -
45 X MS(ES) : 422 (M) $2 424 (M+2) | (5-i% %-2-fi-
\N'Q;L # C,,H, , BrCIFN, - o -4 2)-(2-
400 MHz, DMSO-d¢ : 63.13 (t,J | mbog-3-%-2
Oj =4 Hz, 2H),3.70-3.75 (m, 2H), | £)-%&
1 7.39 (m, 1H), 7.48-7.52 (m, 1H), | (¥ r4%12)
N 7.95-8.01 (m, 3H), 8.22 (s, 1H),
e N2 1s .4 & |839(d,J=8Hz 2H),8.79 (d,]
5”’5‘ N 4(3 RE4R 7o Hz, 2H), 8.83 (d, 2H), 10.33
)N -(2-mbog-3-3 (brs, 1H) o
S B)-BoR-2,4- Bk
46 H MS(ES) : 422.7 (M) £t 424 (5-38 %-2-f.-
Q/ Nl\;\ (M+1)# Cy;H, BICIFN; = | @og-4-£)-(2-
400 MHz, DMSO-dg : 63.21 (t,J | wkog-4-%-2
= 6.80 Hz, 2H), 3.75-3.77 (m, #)-BHClE
O/r 2H), 7.33 (m, 1H), 7.50 (m, 1H), | (¥ F413)
7.60 (br's, 1H), 7.89 (d, J = 6.12
Hz, 2H), 8.01 (dd, J = 6.82, 2.60
5-58-N2-(3-fuh-4-# |Hz, 1H),8.13 (s, 1H), 8.81 (d,J =
¥ )N (2-skwz-4- % |6.44 Hz, 2H), 9.90 (brs, 1H) -
- R)-ER-2,4- B
[ Y4 ]
143639-1 - 100 -
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Y4 |1ebsS #H SM
47 R~ MS(ES) : 478 (M) £2 480 (M+2) | (5-38 % -2- fi-
i /Q T j)\m # C, ¢H, g BrCIFN 0, o4 2 )-
I 18 400 MHz, DMSO-dg : §2.72 (¢, | [2-(1,1- =& %
Js = 6.68 Hz, 2H), 2.96-2.97 (m, | -116-54%% 2
O:/Q 431}51?2 3.032-13_1.046(;, 4HJ),_3.54;;é uﬁ-4-);;g3-

i o 11,7.29 01~ oos . | CEIE
S-%-N2-G-FA4-R |11, 7.57(ddd, =010, 424, | TR
®24)-N*_[2-(1,1-=& |2.72 Hz, 1H), 8.03-8.05 (m, 2H),
£-1 2 6_;&,{){_‘35%,** 9.40 (s, 1H)

4-R)- T A]-Ew-2,4-
B
48 Hng MS(ES) : 444 (M) $2 446 (M+2) | (5-38 % -2-§i.-
°o i /©/ \N'QJ\B # C,,H,,BICIFN;O - H oz -4- 2 )-(3-
i T 400 MHz, DMSO-dg © §1.72- | Bi@wh-4-&-
(( 1.77 (m, 2H) 2.33-2.38 (m, 6H), | A &)-B&
3.42-3.46 (m, 2H), 3.55-3.57 (t, J | (¢ P 4923)
[Nj = 9.04 Hz, 4H), 7.22-7.30 (m,
o 2H), 7.53 (ddd, J = 8.98, 4.16,

. 2.76 Hz, 1H), 8.02 (s, 1H), 8.13
S-%-NT-G-RA4- gy 6.88), 2.60 Iglz, IH)), 9.43
FER)-N-B-Bazh | (s, 1H) -
4R )R 24
e

49 NN MS(ES) : 492 (M) $1 494 (M+2) | (5-i8 %-2- fi.-
i Q 1‘;}8 # C,,H,,BICIFN;0,S - oz -d R )-
5 18 400 MHz, DMSO-d : §1.71- |[3-(1,1-=@ 4
(f 1.76 (m, 2H), 2.82 (m, 4H), 2.87 | -116-5i X %48
o ( (m, 4H),3.45(q, J =628 Hz,  |wh-4-2)-
(o TS0t )75 |
>S5 3t J=9. Z, , 1.
"o (ddd, J = 9.08, 4.22, 2.8 Hz, 1H), (7 K 4124)
5-8-N2-(3-fLA-4-F |8.04 (s, 1H), 8.13 (dd, J = 6.92,
% A)-N*_[3-(1,1-=& |2.56 Hz, 1H),9.45 (s, 1H) -
£-1 105K "B 420k
A1) 7 R)- R -2.4-
ey

143639-1
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FRs |1tb ;83 SM
50 HYN\ U HNMR# A > bty |- %E-2-F-8
F/Q N‘% BRETF— 8- Z-4-%)-(2-F
& W 300 MHz DMSO-dg : §3.3 (m, | A&-TX)-k&
Ji 3H), 3.5 (m, 4H), 7.34-7.46 (m, | (¥ F415)
9 2H), 7.9 (m, 2H), 8.2 (s, 1H),
10.3 (s, 1H) «
5-i8-N>-(3-fL -4 K
RA)N-2-FRA-T
R)-TFoz-2,4- —Bg
51 NYN\ MS(ES) : 403 (M) #1 405 (M+2) | (5-i8 % -2- fi.-
i Ji;\/ ,J%Br # C,sH,,BrCIFN,O - Aoz -4- 3k )-(2-
4 " 300 MHz DMSO-d¢ : 6 1.0 (dd, J | B & f.%-2
j = 6.18, 20.04 Hz, 6H), 3.55 (br s, | %)-A%
)0\ 5H), 6.93 (s, 1H), 7.27 (t,9.12 | ( E4416)
Hz, 1H), 7.55 (ddd, J = 2.67,
5-38-N2-(3-fuk-4-f |417,9.09 Hz, 1H), 8.04 (s, 1H),
RN -(2-B 7 A g.gz E(Sidi IJ{ )=°2.64, 6.87 Hz, 1H),
T H)-ER-2,4- B S
52 NYN\ MS(ES) : 396.9 (M) £ 3989 | (5-i2 & -2-fi-*&
i /Q/ N %Er (M+2) # C,sH,;BrCIFN,O ¢ | oz-4-3)-("k "%
& A 400 MHz DMSO-d : 64.59 (d, J | -2-3 7 )-8
=5.88 Hz, 2H), 6.22 (d, J = 2.88 | (¥ Rl4517)
3 Hz, 1H), 6.37 (dd, J = 3.16, 1.84
‘ . _ |Hz, 1H),7.35(t,J = 9.04 Hz,
3-%-N2-G-RE-4-R | 1H),7.48 (ddd, J =8.96,4.26,
FK)-N4A-Ck%-2-% F | 272 Hz, 1H), 7.58 (dd, J = 1.78,
H)-Fog-2,4-— B 0.80 Hz, 1H), 7.95 (dd, J = 6.76,
2.56 Hz, 1H), 8.43 (brs, 1H) -
53 HYN\ MS(ES) : 437 (M) $2 439.1 (5-18 %-2-R-&
i J;j ,J%Br (M+2) # C,gH,sBICIFN,O o | o%-4-%)-2-%
L i 400 MHz) DMSO-d¢ : 63.77(q, | &4&-T %)-5%
I J = 6.08 Hz, 2H), 4.14 (1, ] = 6.24 | (¥ M 418)
9 Hz, 2H), 6.9 (m, 3H), 7.22 (m,
@ 4H), 7.53 (ddd, J = 9.08, 4.2,
2.72 Hz, 1H), 8.07 (dd, I = 7.2,
538 -N2-(3- ik -4-g, |32 Hz 2H),9.46 (s, 1H) -
¥A)N--RRA-T
K)-Fe-2,4- =B

143639-1
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PR | 1bsS k&4 SM
54 HYN\ MS(ES) : 403 (M) £2 404.8 (2R)-2-[(5-38 %
i N, (M+2) # C, H,;BrCIFN, O,  |-2-f & oz -4-
el NH 400 MHz DMSO-dg : 6 1.49 (d,J | &) Bz & ]-7m 8
c;(o =7.28 Hz, 3H), 3.60 (s, 3H), ¥ S
, 4.69 (m, 1H), 7.11 (d, J = 7.36 (F F4419)
. Hz, 1H), 7.27 (t,J = 9.08 Hz,
(@R)-2-[[2-(G-fA-A4- | ) 7.%2 (ddd(, J=9.06, 4.18,
AR EEA]S-®- 1272 Hy, 1H), 7.93 (dd, J = 6.80,
HeX-4- KA RE | 256 Hz, 1H), 8.12 (s, 1H), 9.47
7 &5 (s, 1H)
55 o MS(ES) : 447 (M) $1 449 (M+2) | (1H-2 3 ok o4
Q T #} C,¢H, 3 BrCIFN - 2R F A)(5-
F ! I8 Br 300 MHz, DMSO-dg : §5.06 (d, | 78 %-2-f.-"#F %
i: J=5.19 Hz, 2H), 7.17 (t, ] = 9.09 | -4-%)-%&
O N Hz, 1H), 7.42 (m, 1H), 7.51 (dd, | (% R1#;20)
@ J =3.16, 6.15 Hz, 2H), 7.63 (br s,
1H), 7.76 (dd, J = 3.12, 6.12 Hz,
2H), 8.11 (br s, 1H), 8.24 (s, 1H),
N*-(1H-% 3 ko -2- % |9.84 (s, 1H)
F&)-5-%-N>-(3-fLik
-4- R H)-ER-2,4-
=B
56 HYN\ MS(ES) : 359 (M) #1 360 (M+1) | (5-38 &-2- .-
FQ N'W;LBr # C,3H, 3 BrCIFN, Foz-4-5%)-E
& NH 300 MHz, DMSO-d : 6 1.23 (d, | 7 -8
Y ] = 6.54 Hz, 6H), 4.28 (m, 1H), | (P Fl4921)
e N2 g e . |6.56(d,J=7.95Hz, 1H),7.28 (t,
S-i%-N ;(3"’1’5‘"“4'*L J= 9.(12 Hz, 1H), 7.51 (t)d, J= (
FA)N-RAHA-ER |4.11,7.65Hz, 1H), 8.04 (s, 1H),
[+ ] 2,4- =B 8.15(dd, J =2.61, 6.9 Hz, 1H),
9.44 (s, 1H) o

T PRI EREXHMD»PHM067 3 2 — A& F &
R MmisE T Z AL ECM E R -

143639-1
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4 | 1eb B SM
57 l H MS : ES+ 431¥%C19H20BTN5 02 ‘PM#JIZQE
O NNy 1H NMR (300 MHz, DMSO-d¢) |3.,5-=—F &%
N 5ppm 320 (t, 1 =678 Hz, 2H) | XA
Br |3.70 (s, 6H) 3.77 (q, ] = 6.47 Hz,
0 NH 2H), 6.28 (t, J = 1.98 Hz, 1H)
6.80 (d, J = 2.07 Hz, 2H) 7.88 (d,
AN 1 =6.22 Hz, 2H) 8.29 (s, 1H)
! P 8.36 (X fis., 1H)8.81 (d,J =
6.22 Hz, 2H) 10.51 (& f&s., 1H)
5-3%-N?2-3,5-=F £k
K AN -2-(nbor-4-4)
T HK)EoR-2,4- Bk
NYN\ 1H NMR (300 MHz, DMSO-d¢) |3,5-=— % &%
,l P 5 ppm 2.02-2.28 (m, 2H) 3.63- | XE&
Br 13,78 (m, 7H) 3.83-3.94 (m, 2H)
0 wNH 4.55-4.69 (m, J = 12.67, 6.26,
OQ 6.08, 6.08 Hz, 2H) 6.28 (t, 1H)
6.83 (d, J = 2.26 Hz, 2H) 8.02
(R)-5-i%-N*-(3,5-=F £, | (K &s., |H) 8.26 (s, LH) 10.34
AXEA)N -(m givksh | (s, 1H)
-3- ) FER-2,4- B
59 | H MS : ES+ 351#C, (H,CIN,O; | ¥ R42551
o NYN\ 1H NMR (300 MHz, DMSO-dg) |3.5-=F &4
N' P S ppm 3.60-3.77 (m, J = 3.96 Y
Cl | Hz, 14H) 6.16 (s, 1H) 6.89 (d,J =
_0 N 2.07 Hz, 2H) 8.19 (s, 1H) 9.85 (s,
[j 1H)
(0]
5-f-N-3,5-=F g4
R IK)-4-"H 480k o or
2-Bx

P RI#60: S K-2-R K 4F RAEAER

w5 A 242 R

143639-1

CI\WN\
N
Z Br
Cl

NaOMe

MeOH

Cl\fN\
N
= Br
OMe

+ [l 4% 60

-104 -
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PraBHtErarn . EEBRBALA
MMEZEF 391%) BRAVAETRTHFL4 I F > ENE
ZYBBREE - EAEMRZIEBBAEDAHCXx20EFH) T >
MK R - EABBUAEBEMNR KSR RAAT
TR MmMAEASHEA2AL 4T AL B A & B
N% & £ 604 ZEEF - 1358) - BILEYWRET -~ S HLEE
i — b -

MS(ES) : 223.0 (M) £ 224.8 (M+2) # CsH,BrCIN, O -

>\'

AT » % R& T BEF 4R

° 'H-NMR (300 MHz, CDCl;) : & 4.11 (s, 3H), 8.44 (s, 1H)

PRI ML 5k K 4T B A -ER-2E)CR AR KAL)
NH,

H
Cl N F N N
AN AN
T C. 1S
Z Br F Br

OMe L

Y

¥ Kl 4 60 ¥ K4 61
AS-BER2REA4FRAFER(PRHO6060%E HE F 135
R)EI-R A 4R XEO3EEF > 923 %) 4 B (140 £ 7)
Pz @ BHEERR  EF M4 G HE P 24MHCI(14 %
) @AM RZEREIOC TEAK > tELHH - A
TP BBRIAER 0 B 10% NaHCO; 35 15 7% 9 sk 1t » 8 %
UNEE B LEBEQRX250EA)ER -BAOHZAHRB A KA HE X
M UM KENRE  REEZETRE - R G
EALR M AL (B 60-1208 8 ) 4 A T ¥ 2 5%EtOAC -
A AEGCHREA4TFTAE-BFr-2-K)GAE4RAXEX)E - A

143639-1 - 105 -



201016676

GEeB > T0%EFEREEF »1457) -
MS(ES) : 332 (M) # C,  Hg BICIFN; O -
I H-NMR (400 MHz, DMSO-d6) : & 4.0 (s, 3H), 7.37 (1, J = 9.20 Hz, 1H),

762 (ddd, J = 9.02, 4.12, 2.84 Hz, 1H), 8.04 (dd, J = 6.80, 2.60 Hz, 1H), 8.41
(s, 1H), 9.94 (s, 1H) -

PR M 62 5% A 2GR A 4R A KB R)-E R 45

H H
N\H/N\ HBr/ACOH NYN\
I ,JY:L
F Br F Br
Cl OMe Cl OH

‘P r'ﬂ#l 61 |:|7 ﬂﬂ% 62

BE-REA4TFAREA AR 2E)CGREARNKE)E(Y M
M6l » 12F% ¥ F > 4% )% 8 & ¥ 2 30-33% HBr (AcOH © 60
EEHE135% 540 )W > E A E0-5C o & v 47%HBr
KERQEF) B@R4NTF - EREHELHEEER

ERENR KL ERFKBRYL > HBREKEAEY R
A EE T B ARMESBERA2CRE4REXKEE)E =
4B (1167 X F - 37% > 9T% & %) -

MS(ES) : 318 (M) $2 320 (M+2) # C, (Hg BrCIFN; O -

'H-NMR (400 MHz, DMSO-d6) : ¢ 7.34-7.43 (m, 1H), 7.44-7.45 (m, 1H),
7.91 (dd, J = 6.74, 2.56 Hz, 1H), 8.08 (s, 1H), 9.11 (br s, 1H) -

TR H63: 5k A -2-B-R A 4R A R ELE)ARER

143639-1 - 106 -



201016676

H N_ N
N\(N\ POCI, R
N| E—— N~

L o cl cl

¥ ful 4 62 ¥ 149 63
AFS-EA2CREAREEXERE)ERAFA(F M HO62 -
B3IZEEH 65 ) EALBBQRIEA)TZIERWMHKER
W BE2/08 0 AHEE R 0 N MR E E KR E )
# 48 o NaHCO,; (20 £ # ) 2 32 4 4 £ » it #§ ¥ - 2L EtOAc (2 x 250
ERF)VERAEY - BAEHZAEHRB UK BRI K > ABE#®
MM KK  BIE > REEZEZTRE HFREMBERE
Wit (B B > 60-1208 8 ) > B T K F Z3%EOAc © @ &
AS5SBEE2CGREAREXBRA)IGR-FRASEEZ F » 5.1
) e
MS(ES) : 318 (M) £ 320 (M+2) # C, ,HsBrCl, FN,
I H NMR (400 MHz, DMSO-d6) : & 7.37 (t, J = 9.12 Hz, 1H), 7.57 (ddd, J =
© 890,419,254 Hz, 1H), 793 (dd, J = 6.69, 2.54 Hz, 1H), 8.71 (s, 1H), 10.38
(s, IH) - 1 FNMR (376 MHz, DMSO-d6) : & -124.12 (s, 1F) -
PR My 64 5.3 N2-(3-f A -4-f % £ )-N-[2-(1H-=k = -1-% ) T
A I e -24-= B

—

90°C, 30 »4¢

Cl Cl (\
J

P 4 63

s N, DIPEANMP
F NP e N

¥ [ 4 64
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AHEMHAXAT > WNMP SE )P 2500% % 5% %
N-G-RAA4RAXRE)ER2-HE(PRHO63 - 148EX F )N >
AMNN-—E AKX TERGUEAN 178 F F)H 25k 4 -1-4
LEAGEEF > BIER) - K RERS MM EIOC
BE30n4  NRETRE UKERERAHER > &
B BR LB RER - A M E B KR BB & K NSO,
MK - R YRS M E RN &I £ ACHCL ¥ 2
2% MeOH - 34 & 4% 5-i% -N2-(3-£. £ 4-7 ¥ £ )-N*-[2-(1H-=k =& -1-
AI)CHKPE R 248 > 26002 2039 EF > 160£ %) °
MS(ES) : 411 (M) $2 413 (M+2) # C, sH, ; BrCIFN; ©
'H-NMR (400 MHz, DMSO-d¢) : 6 3.71 (q, J = 6.00 Hz, 2H), 4.22 (t, ] =
6.20 Hz, 2H), 6.86 (s, 1H), 7.11 (s, 1H), 7.17 (t, J = 5.64 Hz, 1H), 7.29 (t, ] =
9.12 Hz, 1H), 7.53-7.56 (m, 1H), 7.56 (s, 1H), 8.02 (dd, J = 2.64, 6.84 Hz,
1H), 8.07 (s, 1H), 9.45 (s, 1H) -

R A6S: (5K AT A AR 2K)GR A 4R E KB
CIYN\ . NH_z___» “TN\
2, O T,
_S cl Cl _S
¥ fl 4 65

S5-I RA2-RAA(FARA)ERAS Z X F » 30 50) & 3-8
A4 ABA25 £ ¥ B > 1822 ) — #& #% % # n-BuOH (300 £
FFYP - Ktk HKREHURANHCII00 £ £ F - 25 £ 5) > &
l PREEMNAARAKRIOC T RIS )HEF - 8 R E
EFEB > OANLEAHE BKEMBBE > RILEKE > m

|1

&
o
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20 %, (5-8 & 4
¥ 6B ®BGBIE
MS(ES) :

348 (M)

P 5 A -

% oog -2-2 )-(3-8 K 4-F R A )-BR

B H o 67%) -

'H-NMR 300 MHz DMSO-d; :

2 350 (M+2) # C,  Hg BICIFN, S o

0 2.55 (s, 3H), 7.34 (t, ] = 9.0 Hz, 1H),

7.56-7.59 (m, 1H), 8.08 (t, J = 4.5 Hz, 1H), 8.33 (s, 1H), 9.98 (s, 1H) -

T AP MR R LB PR 465 A 2 — ik

1 RAS-BERA2AERA(FH A )E R BB I RL M E (SM)
YrRi% |14 k& S SM
66 | ) MS : ES+ 3954t 3-9 A 4-5-
0] NYN\ C13H11BTF3N3 (ON _'—'_fLEF'gs
| 1H NMR (300 MHz, DMSO- | ¥ B
NP e | dg) 8 ppm 2.56 (s, 3H) 3.79 (s,
& 3H) 6.82 (s, 1H) 7.53 (s, 1H)
~
F 7.87 (s, 1H)8.36 (s, 1H) 10.10
5-58-N-[3-F £ 4-5-(= & | 1H)
FR)RK]-4-(FHR)E
R-2-BE
67 | ¢ NN MS : ES+333# = AR
j|/ > C,, HgBIF,N; S
i N A\, | 1H NMR (300 MHz, DMSO-
[+ " | dg) 6 ppm 2.55 (s, 3H)
S 7.23-7.49 (m, 2H) 7.90 (ddd, J
e T A b AL
4-(F &7 )" E g -2- Bk ' ’ ' ’
68 | Ho o MS : ES+ 349% 3-fL k-4
hi C, | HgBrCIFN; S £
. N\ | IHNMR (300 MHz, DMSO-
P dg) 6 ppm 2.55 (s, 3H) 7.34 (t,
J=9.14 Hz, 1H) 7.57 (ddd, J =
SANCREA RIS Qe 6 o, 1) 8.3
4 Lf]: u”"’n"‘ ne. 9 = . Py . Z, .
(F a2 Eor-2- e (s, 1H) 9.96 (s, 1H)

143639-1

- 109 -




201016676

FPRH6: (5% & -4F bk k8 A -ER-2-K)G-RE4R X

i )-BE
H N H N\
Y Q T
F NP e F Br
& S Cl —(ﬁ;o
¥ f] 4 65 R4 69
'fi 5'75: 7_-% ‘2—[N-(3~§L 4 )] 4- (‘? HIL )"SZ’ og -2- B ( tP Faﬁ

#6586 & ¥ F >303%) % FNDCM@A50 £ ) F >4 4 £0C
it A 3R ABAKXTHEMCPBA 34 EE R > 595) £0

CTH#HO 4% > LB FRERETR - KK ERER
L iEERETE - AmINRALMKERGBHME ;)
BB AaBEHI054E - BRHEATKRZIENR > EaK - =
T - LEBEEM G REKE B FZE - HURRZAZA
I EIOR - B BRUABBIMBAKILE  RES% > ™
EARYGY BLBEANWEHREYH T > LR ESHEHIS
hhE o R EEE - fE %Y E M EN»CHCL-MeOH ¥ » # % >
HoHRAMELRSGY P - EHmUBRENR - Bk -
Wk BB ZE U RZERAILSHE EIS R 0 SR K4
Foiuem A -BHog-2-K)C-RA4-RXA) B8 E F AN
(353 % % F » 135 %) o MS(ES) : 380 (M) # C,,HgBrCIFN;0,S -
"H-NMR 400 MHz DMSO-d¢ : & 3.45 (s, 3H), 7.40 (t, J = 9.08 Hz, 1H),
7.55-7.58 (m, 1H), 7.96 (dd, J = 6.74, 2.60 Hz, 1H), 8.93 (s, 1H), 10.51 (s,
1H) -

PR tAE R EXMN PRI MO AT 2 — A& K ik

143639-1 -110-
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4& A m-CPBA $1 Ff 35 = Z A2 45 # € (SM) # & -

PR |1 £ 2 4 SM
70 FF Ny MS : ES+ 4274 T K4

1H NMR (300 MHz, DMSO-d¢) 6
B | ppm 3.46 (s, 3H) 3.82 (s, 3H) 6.91
_O O=?=O (s, 1H) 7.55-7.60 (m, 1H) 7.70 (s,
1H) 8.97 (s, 1H) 10.63 (s, 1H)
5-1%-N-(3-F £&-5-(Z &
) RE)-4-(F i)
B -2- B

71 H MS © ES+ 3654t ¥ fal 4

F N N
o \“/ > C,,Hg BrF,N; 0,8 67
i N\, | [HNMR (300 MHz, DMSO-dg) 6
ppm 3.45 (s, 3H) 7.36-7.44 (m,

2H) 7.75-7.89 (m, 1H) 8.93 (s,
1H)10.53 (s, 1H)

O

=5$=0
l

5-i%-N-(3,4- = #L ¥ 5)-
4-(F rr B L) oB ok -2- A%

TR 72 1-{4-[5-% X 2-C-fu K 4R XA B A )FEow 4K K
Elx &b -1-4}-2 8
o'

o TO

& 5-1% A& -2-[N-GB-R & 4-80 K K)]4-(F % 8 & )8 % 2-8 (F
Fl#e69 15 263X F)RBEFENNMP SCEH)F > BANN-
—ERALEKEOSEFHN > 302%F 8 F) M 1-4-8x K- B ook ow-1-
A)L@W(1EF 283ZXF) AEHEPRE - BHRED
EHERESRSFHI0C T w3054 - FRERES WS

)t

Bokd o B IS BREANRZER LB M
BB (458 K 2GR A 4R R AR A )E R 4R B KA

143639-1 - 111 -
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g, ok R -1-
MS(ES) :

400 MHz, DMSO-dg :

4427 (M) 2

A 1)}-28©B0%F %) -
444 (M+2) # C,,H, ¢ BrCIFN; O -

6 1.4-1.75 (m, 2H), 1.83-1.88 (m, 2H), 2.02 (s, 3H),

2.6-2.63 (m, 1H), 3.11 (t, J = 12.00 Hz, 1H), 3.87-3.9 (m, 1H), 4.15-4.19 (m,

1H), 4.42-4.45 (m, 1H), 6.71 (d, J = 8.00 Hz, 1H), 7.32 (t, J = 9.04 Hz, 1H),

7.49-7.53 (m, 1H), 8.06 (s, 1H), 8.11 (dd, J = 6.86, 2.60 Hz, 1H), 9.50 (s,

1H) -

TR YR AERLEXMN RS T2RAREZ — K F ik

1 A 5-i% K -2-[N-G-fL & 4-8 K K )4-(F #5886 K )& 2 -2-B8 (F
M #69) L prds w2 AR %M & (SM) # &
T4 |1t #H SM
73 ), MS(ES) : 461 (M+1) £2 462 M+2) | (Q-BrA4-Z #)-
Q " - # C,,H,,BrCIFN;O, © B F RSP =
¢ . |400 MHz, DMSO-dg : 6134 s, T8
j( 9H), 3.17-3.2 (m, 2H), 3.41-3.44 (m,
2H), 6.91 (t, ] = 5.04 Hz, 1H), 7.01
{2-[5-% %-2-3-& |(t,J =5.00 Hz, 1H), 7.28 (t, ] = 8.96
H-4-F R KB RK)- |Hz, 1H), 7.60 (s, 1H), 8-8.03 (m,
Fox-4- kA K)-¢ |2H),9.43 (s, 1H) »
A)-BEFASKRE=-
T &5
74

H
N N
D
N~
F Br

Cl NH

N
(]
5-38-N2-(3-fL %k -4-
FEK)-N-(3-5

zav#- 4-3% -7 )%
vg-2,4- —B%

MS(ES) : 444 (M) £ 446 (M+2) %
C, ,H, oBrCIFN5O «

400 MHz, DMSO-dg © 6 1.72-1.77
(m, 2H) 2.33-2.38 (m, 6H), 3.42-3.46
(m, 2H), 3.55-3.57 (t, ] = 9.04 Hz,
4H), 7.22-7.30 (m, 2H), 7.53 (ddd, J
=8.98, 4.16, 2.76 Hz, 1H), 8.02 (s,
1H), 8.13 (dd, J = 6.88, 2.60 Hz,
1H), 9.43 (s, 1H)

3-9% 1@ -4- A -
SE:73
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YR |1eEW kT4 SM
75 NN |MSES) 1401 (M) # C-(v9 -k
F/©/ N\'/lBr ClsHlsBrCIFN4O ° '2'%)'?2&
| CS 400 MHz DMSO-dg : & 1.56 (m,
S 1H), 1.78 (m, 3H), 2.49 (t, J = 1.56
5-38-N2-(3-f-4- | Hz, 2H), 3.43-3.63 (m, 1H), 3.73 (q,
5 % % ).Nd-(m & |J=6.64 Hz, 1H), 4.1 (m, 1H), 7.38
ig_;_)% @ ;)f% (t, J =9 Hz, 1H), 7.47 (m, 1H) 7.95
=4 =7 (q, ] =248, 6.76 Hz, 1H), 8.15 (brs,
R2nh- =R 1H), 8.23 (s, 1H), 10.5 (br s, 1H) «
76 Q’HA S HNMR 2 48 5o e | BA-BHTE
F [ N ,; Br 'F-»——,‘/F-L%“ °
[ 400 MHz DMSO-dg 6 : 1.13(t,] =
o o
‘ ~ 7.08 Hz, 3H), 4.06 (g, = 7.12 Hz,
[5-% %-2-3-8%&  (2H),4.11 (d, ] = 6.00 Hz, 2H), 7.25
(4] -4- @A H)-E | (t,1=9.08 Hz, 1H), 7.44 (t,] = 6.00
ww-4- % B A ]84 % | Hz, 1H), 7.50 (dt, J = 8.57, 4.08 Hz,
Z B 1H), 7.94 (dd, J = 6.80, 2.56 Hz,
1H), 8.10 (s, 1H), 9.47 (s, 1H)
77 AR MS(ES) : 423 (M+2) # C-(5-F S -nto#
F/Q/ NF B C] 6H1 3 BrClFN6 "2‘%)‘ ? Bg
“ ([”“ LG RH ) FILESMRET —
Z N &'w °
5
5-78-N2-(3-fL & -4-
FRHK)-NA-(5-F
A-olodt-2- K F XK)-
HR-2,4- = B
o 78 N MS(ES) : 401 (M) 2 402 (M+1) # | X & nbog-4-8F
F/Q/ NF Br C]5H15BrClFN4O °
Q 400 MHz, DMSO-d; : & 1.6 (m, 2H),
% 1.8 (m, 2H), 3.2 (m, 2H), 3.8 (m,
1-[5-38 % -2-(3-f. | IH), 3.9 (m, 2H), 7.31 (t, 1H), 7.5
A-4-FL X AmA)- | (m, 1H), 8.1(d, 1H), 8.2 (s, 1H) -
o -4-5]-7% Eoi
R-4-8F
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+ R4

(=)

£ 3

79

H
N N,
\“/ AN
F/Q/ Nj;Lﬂv
N

Cl

o L

{1-[5-% %-2-3- &,
R-4- BRI K)-
Bag-4- K ]-7% Gt
w2-3-3)- F 8%

MS(ES) : 415 (M) £2 417 (M+2)
C,¢H;,BrCIFN4,O -

300 MHz DMSO-dg 6 - 1.2 (m, 1H),
1.5-1.7 (m, 3H), 2.73 (t, ] = 10.47
Hz, 1H), 2.92 (t,J = 10.53 Hz, 1H),
4.12(d,J=13.02 Hz, 1H),4.24 (d,J
=13.11 Hz, 1H), 7.29 (t,J = 9.12 Hz,
1H), 7.55-7.59 (m, 1H), 8.04 (dd, J =
2.58, 6.84 Hz, 1H), 8.19 (s, 1H), 9.61
(s, 1H)

>t

S &3

8
8

80

@
[5-i% k-4-(4-°5%35
wpk-4- - oX B bR
-1-3)-F e -2- K -
(G-FE-4- R EHK)-
BE

MS(ES) : 471 (M+1) 1 472 (M+2)
¥+ C,9H,,BICIFN;O -

300 MHz, CDCly : 2.0 (brs, 2H),
2.6 (brs, 4H), 2.94 (br s, 2H), 3.74
(br s, 4H), 4.41-4.45 (br s, 2H), 6.86
(s, 1H), 7.1 (t,J = 8.7 Hz, 1H), 7.17
(m, 1H), 7.95 (dd, J = 3, 6.6 Hz, 1H),
8.12 (s, 1H) -

4-7% g ok o -4-
P BT LS

81

H
N N
D
F/[;r N\g\er
Cl SN}

o NH

|
1-{5-5% £-2-G- &
RA-RARBR)
-4 1]-~ Bt
-4 H B T A

MS(ES) : 441.9 (M) 1 444 (M+2)
ii' C] 7 H] SBTCIFN50 °

400 MHz DMSO-dg : & 1.64 (m,
2H), 1.77 (m, 2H), 2.38 (m, 1H),
2.55(d,J=4.52 Hz, 3H),295 (t,J =
11.6 Hz, 2H), 4.26 (d, J = 13.04 Hz,
2H), 7.30 (t, J =9.12 Hz, 1H), 7.52
(m, 1H), 7.77 (d, J = 4.6 Hz, 1H),
8.08 (dd, J =2.48, 6.84 Hz, 1H), 8.21
(s, 1H), 9.64 (s, 1H) o

X gk -4-¥
B 7 I BR A%

82

jogs)
E N~ .

F
[5-& 3 -4-(4-F-7<
gtk -1-)-F e
2-R]G-f A4
R

MS(ES) : 403 (M) #

C,sH, 4BrCIF,N, -

300 MHz DMSO-dg © 6 1.82 (m,
2H), 1.94-2.04 (m, 2H), 3.56-3.68
(m, 4H), 4.92 (d, J = 48.6 Hz, 1H),
7.31(t,J =9.12 Hz, 1H), 7.51-7.56
(m, 1H), 8.06 (dd, J = 6.81, 2.49 Hz,
1H), 8.24 (s, 1H), 9.67 (br s, 1H) -

‘,

4- [k A4

?jk

N
s
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PR | 1bb BE SM
83 b MS(ES) : 415 (M) £2 417 (M+2) # |4-F f.4-
Q NN, C, ¢H, ,BrCIFN,O - X Bobor
: Q 400 MHz DMSO-dg : 6 1.48-1.57
14 (m, 2H), 1.88-1.96 (m, 2H),
3.24-3.30 (m, 4H), 3.42-3.46 (m,
[5-2%&-4-4-FR |y 3.87-(3.90 (nl 2H), 7.3 (tf J=
% 8ok -1-2)- | 9,12 Hz, 1H), 7.50-7.54 (m, 1H),
Hog-2-35]-3-f K |8.08 (dd, J = 6.86, 2.56 Hz, 1H), 8.21
-4- JUR ) B (s, 1H), 9.64 (s, 1H) -
84 hs MS(ES) : 387 (M) £ 389 (M+2) ¥ | m S mteg-3-5%
Q NW;LB, C, 4H, 3BrCIFN,O -
© & 400 MHz DMSO-dg : & 1.87-1.95
on (m, 2H), 3.65 (d, J = 11.44 Hz, 1H),
o LI AR 2 O | 12340 B, 10,730 () - 5112
A& ,>. _ ( ,J=3. z, , 1. ,J=09.
i:l f“_;g"kf“ ) Hz, 1H), 7.56 (ddd, ] = 9.06, 4.24,
Z-4-7)-m gk
5328 2.72 Hz, 1H), 8.08 (s, 1H), 8.11 (dd,
J =6.90, 2.68 Hz, 1H), 9.48 (s, 1H)
85 N\H,N\ MS(ES) : 385 (M) £ 387 (M+2) # [2-F £-m &
FQ N, C,sH, sBrCIFN, - o
© <" 300 MHz DMSO-d, © 6 1.2 (d, 3H),
1.6 (m, 1H), 1.8 (m, 1H), 1.9-2.1 (m,
[5-7& %-4-(2-F %&- | 2H), 3.68 (m, 1H), 3.87-3.96 (m,
w9 foR-1-3)-% | 1H), 4.55 (m, 1H), 7.29 (t, J = 9.09
w-2-4]-G- Lk -4- | Hz, 1H), 7.50 (dt, ] = 2.76, 9.12 Hz,
% A)-BE 1H), 8.09-8.12 (m, 2H), 9.5 (s, 1H) *
86 N MS(ES) : 399 (M) £ 401 (M+2) # [2,5-=F &-
Ji,j \/) C, ¢H, ;BrCIFN, - 9§t
[+ ] " Y 400 MHz DMSO-d, : & 1.30 (d, 6H),
[5-38 & -4-(2,5-= % | 1.74 (m, 2H), 2.03 (m, 2H), 4.62 (br
= vow 1wy |s, 2H), 7.29 (t, J = 9.08 Hz, 1H), 7.46
Ao ftos-1-%) (ddd,)J= 8.9(8, 4.12, 2.80 Hz, 11{),
BR2-BIC-RE |5 08'8 11 (m, 2H), 9.43 (s, 1H) -
A FE AR 26810 (M, 28, 24268,
87 H\],N\ MS(ES) : 356.9 (M) #2 359 M+2) |—f mE
F/Q/ Nlj;l\sr # C,;H,, BrCIFN,
o N 400 MHz, DMSO-dg © & :2.32(q, ]
% =7.64 Hz, 2H), 4.40 (s, 4H), 7.34 (t,
(4-— R E-1- J=9.12 Hz, 1H), 7.52 (ddd, J = 9.04,
#-5-38-wFoz-2-  |4.24,2.68 Hz, 1H), 8.04 (dd, J =
R)--FLA-4-F% |6.84,2.60 Hz, 1H), 8.10 (s, 1H), 9.96
R)-B& (s, 1H) -
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P Ridn |1 & 1 SM
88 Qﬂ\(«\ MS(ES) : 399 (M) #2 401 (M+2) # | — Rt ER
=Y [ C,¢H, 7BrCIFN, °
) 400 MHz, DMSO-dg © & 1.51-1.52
e (m, 4H), 1.79 (m, 4H), 3.83 (t, ] =
E;'_ . ?;%1 6.04 Hz, 4H), 7.30 (t, J = 9.08 Hz,
; 1H), 7.47 (ddd, J = 9.09, 4.24, 2.72
£)-B-REA-4-RX | yz, 1H), 8.08 (dd, ] = 6.90, 2.68 Hz,
R)-B 1H), 8.10 (s, 1H), 9.48 (s, 1H) «
89 PN MS(ES) : 415 (M) $2 417 (M+2) # |4-pe A 3B .8
Q NN C, ¢H, BICIFN, O -
S § 300 MHz, DMSO-d¢ : 6 1.27-1.34
: (m, 2H) 1.42-1.49 (m, 2H), 1.83-1.86
o (brs, 4H), 3.89 (br s, 1H), 4.57 (d,J
R K-4-[5-i % =4.35Hz, 1H), 6.48 (d, J = 8.07 Hz,
2-G-fuk-4-f% | 1H), 7.28 (1, ] = 8.94 Hz, 1H), 7.48
B R)-Ewz-4-4& | (m, 1H),8.03 (s, 1H), 8.14 (dd, I =
B A] IR B 2.43,6.9 Hz, 1H), 9.45 (s, 1H) -
90 N MS(ES) : 442 (M) £ 444 (M+2) # | N-7 £tk -4-
«(,j NP C,-H, g BrCIFN5O - AR
e 400 MHz, DMSO-dg 6 : 1.49 (d,] =
o 7.28 Hz, 3H), 3.60 (s, 3H), 4.69 (m,
T 1H), 7.11 (d, ] = 7.36 Hz, 1H), 7.27
N-{1-[5-38 £-2-(3- |(t,]=9.08 Hz, 1H), 7.52 (ddd, J =
FA4-FEAm | 906,4.18,2.72 Hz, 1H), 7.93 (dd, J
)@ 4R = 6.80, 2.56 Hz, 1H), 8.12 (s, 1H),
x fokog-4-)-z |04 G 1)
A B
91 N MS(ES) : 411 (M) 2 413 (M+2) # | 2-(1H-stt ok -1-
- Yl C, sH, 3 BrCIFN AT
e 400 MHz, DMSO-dg : 63.78 (q,J =
- 6.12 Hz, 2H), 4.36 (t, J = 6.40 Hz,
_ N 2H), 6.23 (t, J = 1.92 Hz, 1H), 7.13
5-i%-N*-G-fk4- | J) = 5.52( Hz, 1H), 7.29 (t, J) =9.12
£ K 4)-N*-[2-(1H- | Hz, 1H), 7.46 (d, ] = 1.68 Hz, 1H),
vpok-1-R)Z K% | 7.63-7.67 (m, 2H), 8.00 (dd, J = 2.28,
R-2.4- =B 6.90 Hz, 1H), 8.06 (d, J = 2.12 Hz,
1H), 9.47 (s, 1H) -
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YR | 1ebw #AK SM
92 AR MS(ES) : 443 (M) 2 445 (M+2) # |2-(4-F & X &
Q NG, C,;H,,BrCIFN; - wbod-1-24) T B
¢ INH 400 MHz, DMSO-dg : & 2.30 (brs,
(\N 4H), 2.44 (br s, 4H), 2.69 (s, 3H),
- 3.30 (t, ] = 6.92 Hz, 2H), 3.50 (q, J =
5-38-N%>-(3-f.%-4- |6.16 Hz, 2H), 6.89 (t, J = 5.20 Hz,
BN 426,903 Ha 1),
2 Eoaboko1- ,J=2.52,4.26,09. z, ,
;)g; gﬁ&fb ; 21, 4. |8.04-8.07 (m, 2H), 9.44 (s, 1H) -
—BZ
93 | ﬂ\r\ MS(ES) : 475 (M) 477 (M+2) # 3-(1H- % 3 [d]
:@ ]j)\ C,oH, ;1 BrCIFN, wkog -2 2 ) % -
Hk 1H NMR (300 MHz, DMSO-d6) 5 | 1-B&
Q B\ ppm 2.02-2.22 (m, 2H) 2.89 (t,J =
7.54 Hz, 2H) 3.52 (q, J = 6.22 Hz,
w SN | 2H) 6.98-7.15 (m, 2H) 7.24 (1, J =
9.14 Hz, 1H) 7.29-7.46 (m, 2H)
7.44-7.72 (m, 2H) 8.04 (s, 1H) 8.11
N*-(3-(1H- % #[d] |(dd,J=6.78,2.64 Hz, 1H) 9.46 (s,
"':}" "i-z-iﬂ)r_’sj_’is)-S- IH) 12.19 (S, 1H)
#-N?-3-fLh-4- R,
K K)Feg-2,4- — B
94 Dj(jn\f"\ MS(ES) : 445 (M+2) # 4-2-Be A T X)
o % C, sH; 3 BrCIFNgS 2 SR ]
- 1H NMR (300 MHz, DMSO-d6)d | & &
j\["\>—~», ppm 2.21 (s, 3H) 2.31-2.44 (m, 4H)
. ) 3.15-3.35 (m, 4H) 7.33 (t, ] = 9.04
N*-(2-(2-#z %% | Hz, 1H) 7.61 (dd, J =4.90, 3.20 Hz,
© -4-%)Z %)-5-% | 1H) 8.00-8.25 (m, 2H) 8.30 (s, 1H)
N2-(3-fLA-4-§.% | 8-86 (d,J = 1.32 Hz, 1H) 8.98 (s, 1H)
fyEw 24 —g | 972 (s 1H)
95 | *AYN\ MS(ES) : 415 (M) 417 (M+2) % 2,6-=F &-
D/ N%Br C,¢H,;BrCIFN, 0 o% 357k
| 1H NMR (300 MHz, DMSO-d¢) &
/[ l ppm 1.14 (d, 6H) 2.55-2.77 (m, 2H)
0 3.59-3.78 (m, 2H) 4.15 (d, J = 12.62
5-38-N-3-fLk-4- |Hz,2H) 7.32 (t, ] = 9.04 Hz, 1H)
FUER)-4-2,6-= |748(ddd,T=8.95,4.14, 6247}31 H?,H)
£ 250 st | 1H) 8.10 (dd, J = 6.78, 2.64 Hz,
Z%_;?“’ B8 8.26 (s, 1H) 9.70 (s, 1H)
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P 4

i

SM

96

(]

a N\NICN;L

F Br
3

(4-(5-i% %-2-3- &
K-4-RERERR)
Fog-4- 1K) 7N &k
#-1-K)CGE A K)
¥ &R

MS(ES) : 454 (M) 456 (M+2) #}

Cl 8 H] 8 BrClFN5 O

1H NMR (300 MHz, DMSO-dg) ¢
ppm 0.60-0.90 (m, 4H), 1.91-2.11
(m, 1H) 3.45-3.98 (m, 8H) 7.33 (t,J
=9.14 Hz, 1H) 7.58 (ddd, J =9.04,
4.14,2.64 Hz, 1H) 8.03 (dd, J = 6.78,
2.64 Hz, 1H) 8.28 (s, 1H) 9.71 (s,
1H)

1-GE A A-%
A)-25 gab#

97

c R N

BOASY
/Br
HN.

W\Lro%
3-(5-i% %-2-(3- &
K-4-FRAKBER)
o -4- F B ) B
A ATHRE=-
THs

MS(ES) : 474 (M) 476 (M+2) ¥

Cl 8H22BrClFN5 02

1H NMR (300 MHz, DMSO-d¢) 6
ppm 1.36 (s, 9H) 1.57-1.80 (m, 2H)
2.99 (q,J = 6.47 Hz, 2H) 3.35-3.51
(m, 2H) 6.87 (t, J = 5.46 Hz, 1H)
7.11 (t,J =593 Hz, 1H) 7.31 (t,J =
9.14 Hz, 1H) 7.59 (dd, J = 9.42, 3.58
Hz, 1H) 7.94-8.21 (m, 2H) 9.46 (s,
1H)

N-(3-hz 3- %
R F AR
=-T&

98

CID/NT\TD\

F Br
PN

1-{4-[5-3% % -2-

G-fA-4-REA

B BB o -4- K] N
anke#-1-% ) 8

MS(ES) : 428 (M) 430 (M+2) #
C, ¢H, ¢ BrCIFN; O

1H NMR (300 MHz, DMSO-d6) §
ppm 2.03 (s, 3H) 3.43-3.78 (m, 8H)
7.32(t, ] =9.14 Hz, 1H) 7.46-7.66
(m, 1H) 8.01 (dd, J = 6.88, 2.54 Hz,
1H) 8.27 (s, 1H) 9.70 (s, 1H)

1-. 8
AL

b
ot
fep
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Y4 |1té #iK SM
99 CUnYN\ MS(ES) : 441 (M+2) #} - 3-(5-F %-1H-
i 9\ C,,H, , BrCIFN, ook -4- 1) 7 BE
g 1H NMR (300 MHz, DMSO-d) &
ppm 1.57-1.95 (m, 2H) 2.08 (X &s.,
A~ |3H)2.40 (t, ] = 7.54 He, 2H)
NN |3.36-3.53 (m, 2H) 6.96-7.73 (m, 4H)
\ 7.87-8.30 (m, 2H) 9.4 (s, 1H)
S, s - 2- - - -
RNT-G-REA- | 11941238 (m, 1H)
# R H)-N"-(3-(5-
F % - 1Hon o 4-
)R RK)E=-2,4
—%
100 ¢ R\I/N\ MS(ES) : 385 (M) 387 (M+2) ¥ N R bR
o Ij N'%Br C, sH, sBrCIFN,
I 1H NMR (300 MHz, DMSO-dg) §
O ppm 1.63 (& f&s., 6H) 3.57 (£ f&s.,
4H) 7.32 (t, ] = 9.04 Hz, 1H) 7.54
5-1%-N-(3-f.%-4- | (ddd, ] =9.09, 4.19, 2.73 Hz, 1H)
£ R)-4-(x Bo | 8.11(dd, T =6.88, 2.54 Hz, 1H) 8.21
o-1- ) Hez-2-8% | (s, 1H) 9.64 (s, 1H)
101 |« NYN\ MS(ES) : 457 (M) 459 (M+2) # | finko#-1-%
U le)\& C, - H, o BrCIFN, O 8 = 7 A8 RE
[ 1H NMR (300 MHz, DMSO-dg) §
[ j ppm 2.77 (s, 6H) 3.12-3.30 (m, 4H)
3.51-3.73 (m, 4H) 7.33 (t, J = 9.14
| Hz, 1H)7.57 (ddd, J =9.04, 4.14,
| |2.83Hz, 1H)8.04 (dd, J = 6.88, 2.54
452 2-(3-f |Hz 1H)827 (s, 1H)9.70 (s, 1H)
o 24 REERL)
v%u;i-(‘.-i)—N,N_;
F AN Anboh-1-%
& %
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LAGE R[] i SM
102 CID/“YIK , MS(ES) : 494 (M) 496 (M+2) # 3-[(5- F o4
F \'/l C, oH, ¢ BICIFN; O -3 AR
n 1H NMR (300 MHz, DMSO-d¢) 6 | i &
Wﬁ ppm 1.77-1.95 (m, 2H) 2.58 (s, 3H)
w0 |3.37 (g, J = 6.03 Hz, 2H) 3.47 (q,J =
NI‘ 5.97 Hz, 2H) 7.30 (t, ] = 9.14 Hz,
\r'N 1H) 7.43-7.66 (m, J = 4.52, 4.52,
4.24,2.73 Hz, 2H) 7.96-8.20 (m, 2H)
N-(3-(5-38 -2- 8.59 (d, J = 0.94 Hz, 1H) 8.89-9.13
G-fA-4- 2L (m, 2H) 9.65 (s, 1H)
B ) oFox-4- F R
B)A HK)-5-F Aok
o -2- ¥ BB A%
103 |e “Y'«\ MS(ES) : 387 (M) 389 (M+3) #} R(+)-3-B A m
Ij "‘{IJ’“ C, 4H, 3 BICIFN, O fok b
) G 1H NMR (300 MHz, DMSO-d¢) 6
ppm 1.90-2.13 (m, 1H) 2.13-2.33 (m,
RS BN AL | A7 o 1H) 686 (0,1~
e 2 42-4.72 (m, . ,J=
A-4- ARA)N- 6.2)2 Hz, 1H) 7(.31 (t,J =9.14 Hz,
(v fokh-3-K)% | 1H)7.52 (ddd, J = 9.14, 4.24, 2.64
R-2,4- =B Hz, 1H) 8.03-8.21 (m, 2H) 9.51 (s,
1H)
104 |o RN MS(ES) : 371 (M) 373 (M+2) #t W f ok
;©/ \Nlrﬁ/;LBr C,4H; 3 BrCIFN,
| 1H NMR (300 MHz, DMSO-dg) &
() |ppm 1.75-2.04 (m, 4H) 3.74 (1, ] =
‘ . 6.40 Hz, 4H) 7.30 (t, J = 9.14 Hz,
5-%-N-G-8%-4- | 1H)7.57 (ddd, J =9.04, 4.24, 2.73
AAK)-4-(m@ Ak | Hz, 1H)7.99-8.21 (m, 2H) 9.48 (s,
B-1-K)Ex-2-B | 1H)
105 | o *~‘\|/~\ MS(ES) : 411 (M) 413 (M+2) # (1-F #&-1H-%
:©/ J\)\B, C, sH, 3 BrCIFN, ok -5-4)F B
" 1H NMR (300 MHz, DMSO-dg) &
;L | ppm3.62 (s, 3H) 4.57 (d, J = 5.65
C_J)” |Hz,2H)6.79 (s, 1H) 7.29 (t, ] = 9.14
L Hz, 1H) 7.40-7.67 (m, 3H) 8.02 (dd,
5-#%-N°-(3-f.%-4- |y - 6.88,2.54 Hz, 1H) 8.09 (s, 1H)
FEA)N-((1-F 945, 1H)
#-1H-skok-5-)
¥ ) meg-2,4- —pk
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i |1t & S SM
106 |o *N‘YN\ MS(ES) : 411 (M) 413 (M+2)# | (1-F £-1H-oit
FD/ NH)\BY CysH, 3 BrCIFNg -4-5) F B
1 1H NMR (300 MHz, DMSO-dg) §
ppm 3.75 (s,3H) 442 (d,J = 5.84
7 |Hz,2H)7.30 (t, = 9.14 Hz, 1H)
N 7.36 (s, 1H) 7.4 (t, ] = 5.75 Hz, 1H)
. 7.50-7.66 (m, 2H) 7.97-8.19 (m, 2H)
5-i%-N-(3-f%&-4- | 9.45 (s, 1H)
AER)N (-7
$-1H-nok-4- %)
¥ ) Eeg-2,4- — i
107 | HYN\ MS(ES) : 419 (M) 421 (M+2) # | 2-Be#-13-=
o - I IH NMR (300 MHz, DMSO-d¢) 6
°/j/ ppm 3.27 (s, 6H) 3.38-3.64 (m, 4H)
0 4.33-4.70 (m, 1H) 6.46 (d, J = 8.48
Hz, 1H) 7.28 (t, J = 9.14 Hz, 1H)
5.38-N2-(3- fik-4- | 7.55(ddd, J = 9.04, 4.24, 2.73 Hz,
F Ak A-2-4)F
ﬁ-2,4-:‘5;
108 |« NYN\ MS(ES) : 444 (M) 446 (M+2) # 1-Q-FERAT
FD/ N'% & C] 7 H2 OBI'C].FNs O E)'}: ivkh u_ﬂ'.
I 1H NMR (300 MHz, DMSO-d; ) &
[ j ppm 2.52-2.64 (m, 6H) 3.24 (s, 3H)
N 3.46 (t, ] = 5.65 Hz, 2H) 3.58-3.56
H (m, 4H) 7.32 (t, ] = 9.14 Hz, 1H)
b |7:55(dt, 1 =9.04,3.39 Hz, 1H) 8.07
o ‘ (dd, T = 6.88, 2.54 Hz, 1H) 8.24 (s,
5-1%-N-(3-8H&-4- | 1H)9.68 (s, 1H)
FAKK)-4-[4-2-F
FATEK)N AN
of-1- K ]oH 0w -2-BE
109 |a nYN\ MS(ES) : 400 (M) 402 (M+2) ¥ | 1-F & 5 ok
D/ “‘w)\m C, sH, ¢ BrCIFN; ot
I IH NMR (300 MHz, DMSO-dg) &
[ j ppm 2.22 (s, 3H) 2.31-2.47 (m, 4H)
T 3.47-3.70 (m, 4H) 7.32 (¢, J = 9.04
Hz, 1H) 7.54 (ddd, J = 9.04, 4.14,
5-%-N-(3-fisk-4- |2.64 Hz, 1H) 8.08 (dd, J = 6.78, 2.64
X A)4-4-F R |Hz, 1H)8.24 (s, 1H) 9.69 (s, 1H)
75 gk -1-2)9E
-2-BE
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110 |o nYN\ MS(ES) : 486 (M) 488 (M+2) # | > Soboi-1-%
FD/ "H)\s, C, 9H,,BrCIFN; 0, B % =-T 85
I 1H NMR (300 MHz, DMSO-d6) &
[ j ppm 1.41 (s, 9H) 3.36-3.72 (m, 8H)
733 (t,J = 9.14 Hz, 1H) 7.45-7.70
P~ |(m, 1H)8.02(dd, ) = 6.88,2.54 Hz,
| 18275, 11970 (s, 1)

4-[5-38 % -2-(3-R&
A-4-F AKX
Bog-4-3K]75 @k
H-1-H R =-
TBs

$ B4 111 5-3% -N G A4 xRr) 4B k4t gz2- ©
\[/ NTN\
Br — F NF Br
—S'“ Cl [N]

R4 69
¥ 1497 111

% 5-i% & -2-[N-G-8 & -4-80 K K))4-(F & 86 X )B v 2-B2 (F
469 15T EEF 6% )BEFNNMPB0E #) F » i LA NN-
—ERALHEBOEEHF 4 H) BB RH(I89FE E F >
1.64 53, )> £100 £ # B KB HE ¥ & T - 3§ R E 4 o 2 £ 90C > O
BEAS 4 - BRRERESEHMAMWEKRKY » BRFISH, & -
BECLBRIEHE UK LRI HEEERE > R&
oo M 43496 % A2 AL A 4 (1256 £ £ F > 80%) -

MS(ES) : 387 (M) £z 389 (M+2) # C,,H, 3 BrCIFN,O -
'H NMR 400 MHz DMSO-d¢ : & 3.57-3.59 (m, 4H), 3.71-3.73 (m, 4H),

7.32 (t,J =9.08 Hz, 1H), 7.55 (ddd, J =9.00, 4.18, 2.68 Hz, 1H), 8.04 (dd, J =
6.86, 2.64 Hz, 1H), 8.26 (d, J = 1.20 Hz, 1H), 9.71 (s, 1H) -
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P R 4112 5-7% -N-3-§ & 4-8 X % )4-3,5-— F X -1H-nk o& -1-

B )E o -2-BE
H
H N’N No N
NTN\ )\_]\ m/ B

E Nﬁ)\Br - F N Br

- ClI N

Cl SO, NaH é
g *‘ }\%
¥ R4y 69

¥ R4 112
HOCTF > #4355 F X-IHut 2554 % % > 578 % ¥ ¥ ) 4
O oDMFUEA)P 2B RIBE A 0 5 KL (60% - 208 % % -

SS2EXF)EDMF(E )P 2 RERN B HAMHB AR TR
LB S E o BSENGRAAGRER)(TRER)
B 2B (P R 69 0 10% 0 263E X F)EDMF Q& ) ¥
ZERBBANMERBRRAN T  EHRAOMHBEHL LG -
HAAKBIWERBERLSHMOEIF)F » LBIEMY R I E
BRI M AE 4582 -N-G-8 X 4-5 X H)4-3,5-=— F # -1H-
ot o -1-3L )% ox -2-B% BO0 £ %, ) °
MS(ES) : 396 (M) #1 398 (M+2) #} C; s H, , BrCIFN;
400 MHz, DMSO-d¢ : 6 2.19 (s, 3H), 2.34 (s, 3H), 6.14 (s, 1H), 7.38 (t, ] =
9.08 Hz, 1H), 7.54-7.58 (m, 1H), 7.96 (dd, J = 2.48, 6.68 Hz, 1H), 8.83 (s,
1H), 10.24 (s, 1H) -

TR TR AERLXMATHHLU2mE 2 — & F ik
% R S5-i% & 2 [N-G-fL & 4-F K R)I4-(F %% 86 54 )8 o2 -2-8 (¢
Ml#m69) - Rt RAs T~ AHHWE SME KR -
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113 n\("\ MS(ES) : 450 (M) # (5-FR-3-Z4F
FQ N\lm C,; sHgBrCIF,;Ns © A -1H-ntok)
S 300 MHz, CDCl; : §2.45 (s,
F78—7\ 3H), 6.51 (s, 1H), 7.14 (1, J =
FF 8.70 Hz, 1H), 7.27- 7.30 (m,
5-58 N-(3-fLA-4-F |1H),7.75(dd,1=261,6.39
EH)4-[5-F £-3- Hz, 1H), 8.70 (s, 1H) °
(=& F %)-1H-wked
-1- B )2 B
114 HY”\ MS(ES) : 404 (M+2) #} 4-F - 1H-nik ok
F/Q Njg\er C13H7BI'C12FN5 °
¢ LZ 400 MHz, CDCl; : 67.16 (d,]

o =8.56 Hz, 1H), 7.32-7.36 (m,
5-32-N-(3-fL-4- £, 1H), 7.78 (m, 2H), 8.38 (s, 1H),
X%)-4-(4-§L§_<-1H- 8.65 (s, lH) °
ook -1- ) o8 o2 -2- B

115 H\ﬁr«\ MS(ES) : 436 (M) $2 438 3-Z f-F &A-1H-nk
Q NP e (M+2) # C,4H;BrCIF,Ns o | ok
N 300 MHz DMSO-dg : §7.14 (s,
.- 1H), 7.28 (t, J = 9.06 Hz, 1H),
F 7.61 (d,J = 8.64 Hz, 1H), 8.00
5-1%-N-3-fE-4-# | (ors, 1H), 8.62 (brs, 1H), 8.91
Kk XK)-4-3-(Z&#-F |(brs, 1H), 10.83 (brs, 1H) °
F)-1H-vib ok -1- 5 ] 7%
w2 -2- Bk
116 RN MS(ES) : 436 (M) £1 438 4,5- — f.-1H-sk o
. \N"/j)& (M+2) # C,;H¢BrCl,FN; o
o oMy 300 MHz DMSO-dg : 67.39 (t,
}N J=9.06 Hz, 1H), 7.57-7.60 (m,
1H), 7.92 (d, J = 5.85 Hz, 1H),
5-#-N-G3-f&-4-8 | 828 (s, 1H), 9.0 (s, 1H), 10.55
FE)-4-(45-= R (brs, 1H) »
-1H-zko-1- ) Eox
2-BE
117 “w./”\ MS(ES) : 367 (M) #t 1H-vk 2%
FQ/ ”Ylﬂ' C, 4HgBrCIFN, -
¢ @ 300 MHz DMSO-dg : 6 6.36 (s,
2H), 7.37 (t, J'=9.12 Hz, 1H),
5-%-N-G-f&-4-8 [7.60 (brs, 3H), 8.01 (dd, J =
#3)-4-(1H-wt8-1- | 6.69, 2.37 Hz, 1H), 8.75 (s,
K )oF R -2- B 1H), 10.18 (s, 1H) ©
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