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& G- FEMLNK H ER AOETEY 1,3,4-1E (18) e 2K 6T Y104
BRI EEEAR

" %  F B TERw  Fte TIAK  FER
FEHE HANE

(B R ZHREAME TSI R SRR 25 5 R AEY) TREE K i se e = 1 At
HEMBRORAG SR AEY TRESSLEE 5 550025)

WE AT RESCRHAPEL A, BT EMBHEEBT G T 50 N 6-FEME A B8 1,3,4-K8
(W) —MEEATAEN) 6a~6y Fl 8a~8y, H4EH%4 "HNMR. *C NMR Fl HRMS FEBHHT 7 R1E, HALSY) 6i F1 8x [H45
P 2 X SFER S R AT M AN, VIS HEIAE, #a0 & R IV Br M4SN B EENE. 78 50 pg/mL ¥
FER, tb&1 6by 6d. 6t 6v Fl 6x Xf /N /R B I B AR 43 51N 58%- 58%- 55%- 63%FH1 60%, tL&4) 6v Fil 8v
SXoF 3 SR B 2995 TR R AR 2R 43 1R T1%F0 64%, XA 6v T HIZE BRI I 1930612 72%, ST 0 2588 R
(B3N 51%. 61%F01 70%). BLAh, #MAUEMTE 100 png/mL WK E N BRI — 2 MRS T B S 1.

KA 1,3,4-ME M 1,3 4-ME T oG, AR, LIRS T

Synthesis and Antimicrobial Activities of Novel 1,3,4-Oxa(Thia)-
diazole Derivatives Containing 6-Fluoroquinazoline Moiety

Shi, Jun Luo, Na Ding, Muhan Li, Chuanhui Wan, Suran Li, Peijia

Li, Junhong Bao, Xiaoping™
(State Key Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering, Key Laboratory of Green
Pesticide and Agricultural Bioengineering, Ministry of Education, Center for Research and Development of
Fine Chemicals, Guizhou University, Guiyang 550025)

Abstract To search efficient agricultural antimicrobial lead compounds, fifty 1,3,4-oxa(thia)diazole derivatives 6a~6y and
8a~8y containing 6-fluoroquinazoline moiety were designed, synthesized and evaluated for their antimicrobial activities,
based on the method of the splicing of bioactive substructures. The structures of target compounds were fully characterized by
'H NMR, "*C NMR, and HRMS spectra, and two compounds 6i and 8x were further confirmed via single crystal X-ray diffrac-
tion analysis. The preliminary bioassays revealed that some compounds exhibited good antifungal activity in vitro. For exam-
ple, compounds 6b, 6d, 6t, 6v and 6x were found to have the inhibition rates of 58%, 58%, 55%, 63% and 60% against Gib-
berella zeae at 50 pg/mL, respectively. Additionally, compounds 6v and 8v displayed the inhibition efficacies of 71% and 64%
against Cytospora mandshurica at 50 pg/mL, respectively. Moreover, compound 6v demonstrated an inhibition rate of 72%
against Colletotrichum gloeosporioides at 50 ng/mL. The above activities were all better than that of control agent Hymexazol
(51%, 61%, and 70%, respectively). Finally, some compounds also showed certain inhibition potencies in vitro against tested
bacteria at 100 pg/mL.

Keywords 1,3,4-oxadiazole; 1,3,4-thiadiazole; 6-fluoroquinazoline; synthesis; antimicrobial activity
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Figure 1 Some bioactive molecules containing the 1,3,4-oxadiazole, 1,3,4-thiadiazole, 6-fluoroquinazoline moiety or piperidinyl linker
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HErE SV & Bk 2 UL Scheme 1. B %G, WRIEH
FEE 415K 6] 05 BEAE 205 h b AT 46 6 R4S AR L A
WRIE LI 5, 1% AR OR 2870 B BT N — P OB
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Uk 4 FOAN R 55 I S — S e v P AT 46 6 SN, A9

B IO 7, 2R)5 7 5 oA —BEAE LR A
R AR RN 2] H AR 54 8a~8y.
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7L CHAE 6 7.76~7.72 Ab LA Z HIEH I, b4k, WRAE
B ERRHIE CH fF 6 3.53~3.47 DLZ HIEERLALE.
£ PC NMR % rh, MEIRIRIR 4 Aibgih T 5K o 168.8;
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1.4 BirEHMRNAIEZEMEMIRXER
141 RABHEHLZR

K 22 A KHEREPP R T BRs LAY 6a~
6y 1 8a~8y TEMRSINN/INE R B I (Gibberella zeae).
TS 5 JE99 B (Colletotrichum  gloeosporioides) F15E FL 5
Y= 99 1 (Cytospora mandshurica) =Fh 3 J5 B B B0 H)35
P, [A] IR DLRS i A 3% 1 77 8 5% R (Hymexazol) Ay BH M Xt
MR 1 ATan, S SN 32 AR L R R I H A
HETE. 7E 50 pg/mL WRET, (54 6b. 6d. 6t. 6v.
6x A1 8v X /INZE A% B R4 22 73530 09 58%-58%155%
63%- 60%H1 54%, YL THEE R (51%); & 6v Al 8v
FEAZMAR LI 03 F 2 B AR 2640 501 R 71%  F1 64%,
m TRER R (61%); &) 6v X =% 5 JH 7 B i il R

N 72%, S5TEE RAH2(70%).

TR RO R HT R & 6- s ek F B 11
1,3, 48 AT A P 1) 0 T i P AR 5 2D 1,3,4-
E T WERATAEY: T 1,34-ME MR S, 4
o5 AHURIE AR AR FE(2-FCH,) I R B IR E T &
BT, B T e s R(CUBr R, XA BE &
AR ) “ BB AR5 2 R AT R BUAREE I,
ERIH R G5 R AL AW 6v RN 8 il k525 i e ey R
AP, IX R B R ARG R T B AR It
B, BRI S, WA 6d. 6v Al 8v Xf =Rl E B
A1 B H A R AR IS 1 (> 50%). A ST i R 3
TE AP R, B W R A T, X
AT RE 2 T I H AR P S PR R A R AR 1 SR A,

1 Hiztb B 6a~6y Fl 8a~8y 1f 50 ug/mL WK E T FIPLHE H G
Table 1 Antifungal activities of target compounds 6a~6y and 8a~8y at 50 ng/mL

Inhibition rate/%

Compd.

Inhibition rate®/%

Compd.

GZ¢ CG* CM* GZ* CG* CM*
6a 4042 2041 1742 8a 45+1 4741 50+1
6b 58+2 4240 4540 8b 31+1 34+1 40+1
6¢ 1140 1642 1543 8¢ 30+2 3242 3342
6d 58+2 5241 5542 8d 2641 2942 3342
6e 4042 1341 1543 8e 32+1 7+1 1842
6f 4342 11+1 1841 8f 2541 1642 1842
6g 2241 1442 1640 8g 1941 32+1 3442
6h 3742 1341 1743 8h 28+1 2343 2243
6i 5241 2942 30+3 8i 30+1 1943 1841
6j 9+1 2243 1342 8j 28+1 2842 27+1
6k 34+3 2241 2542 8k 0 942 942
61 38+1 2643 2642 | 2141 2343 2142
6m 0 0 8+3 8m 1343 2141 1741
6n 4343 24+1 2542 8n 16+1 1543 2243
60 3742 1342 8+1 80 0 15+1 2243
6p 31+1 6+2 1042 8p 0 0 0
6q 43+1 2542 2943 8q 31+1 742 1041
6r 34+1 0 9+3 8r 1241 1643 1543
6s 43+1 2140 26+1 8s 2041 742 942
6t 55+3 4342 4741 8t 46+1 36+2 44+1
6u 5142 2141 1942 8u 11+1 2142 2542
6v 63+1 7241 71+1 8v 54+1 5042 64+2
6w 1642 1342 1342 8w 1743 2242 1443
6x 60+2 3342 4540 8x 1641 1542 2143
6y 1643 1142 31+4 8y 26+1 2342 2442

Hymexazol” 5141 70+1 61+1

“ The average of three trials. ® The commercial agrofungicide hymexazol (99%) was used as a positive control. © GZ=Gibberella zeae; CG=Colletotrichum gloeo-

sporioides; CM= Cytospora mandshurica.
142 WmBAEHER

K v LUK RS A5 B (Xanthomonas
oryzae pv. oryzae, Xoo). FHIEIEZ% K (Xanthomonas
axonopodis pv. citri, Xac) A% 5 #4595 B (Ralstonia sol-
anacearum, Rs)APRXS G, FIRT DA A6 24 770 i A g
(Bismerthiazol ) F1E B 4 (Thiodiazole copper) A BH 14 %}
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#2 HIMLAEY 6a~6y 1 8a~8y X Xoo. Xac F1 Rs (L4030 /%)
Table 2 Antibacterial activities (inhibition rate/%) of target compounds 6a~6y and 8a~8y against Xac, Xoo and Rs

Compd. Xanthomonas axonopodis pv. citri Xanthomonas oryzae pv. oryzae Ralstonia solanacearum
100 pg/mL 50 pg/mL 100 pug/mL 50 pg/mL 100 ug/mL 50 pg/mL
6a 38+4 3342 3243 18+2 9+3 5+3
6b 3243 16+3 27+3 22+5 21+2 14+3
6¢ 40+3 30+2 43+3 36+1 20+5 13+4
6d 38+3 28+2 31+3 30+2 14+3 125
6e 31+4 27+4 29+3 15+0 18+2 17+1
of 41+4 25+5 27+4 24+4 17+1 613
6g 39+3 20+2 35+1 173 21+4 16+2
6h 39+4 29+2 27+1 21+4 2810 17+4
6i 3242 30+4 33+6 23+5 3342 24+3
6j 31%5 26+5 37+3 1412 18+3 15+2
6k 35+5 24+4 18+5 1312 27+3 13+4
6l 38+3 27+3 26+3 19+3 47+2 23+3
6m 3543 20+5 3245 29+2 17+2 16+2
6n 36+3 26+5 33+3 21+3 25+2 20+3
60 38+1 27+3 26+2 11+4 29+3 9+4
6p 39+1 30+3 20+4 17+4 19+2 13+£5
6q 316 21+2 16t5 7+1 15+4 9+3
6r 41+3 28+3 21+3 14+1 26+2 21+3
6s 50+4 3742 3342 30+5 173 13+3
6t 45+3 3243 37+5 20+3 26+5 18+3
6u 40+2 30+2 40t4 36+7 33+3 29+3
6v 44+4 3442 33+1 18+1 34+3 31%5
6w 37+4 28+5 45+5 27+2 3543 33+3
6x 41+3 33+3 49+4 22+5 30+2 16+2
6y 29+4 21+4 57+2 4712 48+4 35+3
8a 44+5 27+3 30+6 27+3 25+4 23+3
8b 54+3 3242 32+4 22+2 34+3 28+3
8c 42+1 35+4 40t1 35+4 22+5 18+4
8d 41+4 32+4 37+1 32+4 44+2 37+4
8e 3240 29+3 3542 29+3 48+2 37+1
8f 38+2 29+3 33+5 29+3 49+2 4143
8g 31+1 26t+4 30+8 26+4 36+5 30+4
8h 36+4 29+1 34+3 29+1 20+4 17t4
8i 36+2 31%5 27+6 31%5 28+3 24+1
8j 40+3 38+3 38+38 3543 66+ 1 4611
8k 33+1 30+1 39+3 32+1 29+4 21+4
8l 43+2 31+1 32+8 31+1 35+3 33+2
8m 40+4 28+1 34+4 28+1 24+3 23+3
8n 33+3 302 3743 302 17t4 12+6
80 29+2 20+1 23+8 20+1 22+3 13+3
8p 39+4 28+1 35+8 28+1 21+4 15+4
8q 43+4 30+4 4110 30+4 33+3 312
8r 43+3 31+3 34+5 31+3 40t4 35+4
8s 42+3 39+4 40+2 32+4 30+2 23+7
8t 40+4 3442 40+3 3442 34+2 33+5
8u 39+5 31%5 36+4 31%5 30+3 27+3
8v 44+3 25+2 31+3 20+1 28+2 16t4
8w 3642 29+2 26+3 21+3 24+4 14+2
8x 56+3 5242 52+3 40+2 56+3 37+4
8y 47+5 3542 40t4 3542 3243 21+1
BMT? 54+1 37+4 60+2 43+5 50+4 33+2
TDC® NT* NT* NT* NT* 43+3 2742

“ The average of three trials.  Commercial bactericides bismerthiazol (BMT) and thiodiazole-copper (TDC) were used as positive control agents. “ NT=not tested.
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R ZG A A 25 (54%); &9 6y X Xoo IR K
57%, StkEEAHIT(60%).

2 ZEig

FIRE T poe Pk, 220 RN AR T
50 ANEr 6-TMERLIRR B 1,3,4-8 A 1,3,4-19E e
KATAEY) 6a~6y Al 8a~8y. EWHIEMIR 526 L],
A PRI B AR AU S M. o, 7R 50
pg/mL KR, (LAY 6b. 6d. 6t. 6v Al 6x X /N K
TIOR3 A 58%- 58%- 55%. 63%H1 60%,
EH) 6v F 8v 03 FLIE L2005 B AR 2293008 71%
H164%, AW 6v 3SR IE T B B4 5] 208 72%, 3
T3 R ZGRERE R (3N 51%, 61%F1 70%). BEAk, 3
IHAEITE 100 pg/mL & BE N 13RI H BT I LA 09
JERANBEEVE. Bea, X B AR A Y P B g S )
TEEMZ M A B G R IAT T YIRS, XS G K
B R AR P BRI S 5%

3 IS
3.1 X5

X-4 BYH 7 s A RO E A IR AR TE, B3
RITANE); EEAFE 7T AVANCE 111 HD-400M ! 400
MHz #% B3R AC(TMS A N FR, DMSO-ds N % 7);
ESI-HRMS #i#f ii Thermo Scientific Q Exactive Jii 4%
M5 S AR%HE B Bruker Smart Apex-CCD %4 X-ray H#. 5
FTHHACIE . B R o T 65 2 M ali Bl fb 2 4l v A8
FH T I H B3 AT A0 B, dhialfk 1~4 S8 CBR[9]
A k.

3.2 ZWHE
32.1  FRAR 1-(6- AR vk ik -4- 2R ) gk e -4- F B IR
(5a~5y) 89 & mk,

F b a4 4 (1.00 mmol). 20 mL FE/K ZEEAT 0.5 mL
UKEEFR NN E] 50 mL [RJRBEE T, FhnA D5 EE(1.20
mmol) - THE RN 6~8 h. 1515 M, 8546
LR, IO T B IS e, U A R, TS
HEEE Sa~5y, R4nBALEZER T T2 RN,
3.22  FlE4R Ta~Ty 8946 &

T 50 mL [F KA hn N [E] 44 4 (1.00 mmol). TG
7K K,CO5 (1.20 mmol)FITE/K & H %£(25 mL), HitHEE
51 )5 AR F P A2 W N5 5 0(1.20 mmol) [ — &
FE(5.0 mL), =R 8~12 h Jafsil, #E, g,
To/K T 25 S A U 7a~Ty.

1-(6- i, W PR IR -4 - F5 ) - N'- (2 FF 7 4% P G i Wi e -4~ F
BEfE(7a): R EAK, WK 79.4%. mp. 201~202 C;
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'H NMR (400 MHz, DMSO-d;) d: 10.02 (s, 1H), 9.97 (s,
1H), 8.64 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.76 (td,
J=8.0, 4.0 Hz, 1H), 7.70 (dd, J=8.0, 4.0 Hz, 1H), 7.37 (t,
J=8.0 Hz, 2H), 7.29~7.23 (m, 2H), 4.29 (d, J=12.0 Hz,
2H), 3.25 (t, J=8.0 Hz, 2H), 2.68~2.60 (m, 1H), 2.39 (s,
3H), 1.94~1.81 (m, 4H); *C NMR (100 MHz, DMSO-d;)
0: 173.4,168.2, 163.7 (d, *Jer=5.0 Hz), 158.5 (d, Jer=
244.0 Hz), 153.3 (d, *Jcr=2.0 Hz), 148.5, 135.9, 134.9,
131.0 (d, *Jer=9.0 Hz), 130.5, 129.9, 127.4, 125.5, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=9.0 Hz), 109.4 (d,
2Jer=24.0 Hz), 48.8, 40.0, 28.2, 19.4; HRMS (ESI) calcd
for C2,H,3FNO, [M+H]" 408.1830, found 408.1818.

1-(6- T Wz PR IR -4 J55 ) - V- (3 - FH R O Y g 28 DI Wi -4- FH
T (TD): R B FEAA, WEE 57.9%. mp. 148~149 C;
'H NMR (400 MHz, DMSO-dg) d: 10.32 (s, 1H), 9.98 (s,
1H), 8.65 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.76 (td,
J=8.0, 4.0 Hz, 1H), 7.71 (s, 1H), 7.69~7.67 (m, 2H),
7.42 (d, J=4.0 Hz, 1H), 7.38 (d, J=4.0 Hz, 1H), 4.29 (d,
J=16.0 Hz, 2H), 3.25 (t, J=8.0 Hz, 2H), 2.70~2.62 (m,
1H), 2.37 (s, 3H), 1.94~1.81 (m, 4H); *C NMR (100
MHz, DMSO-dq) d: 173.5, 165.6, 163.7 (d, *Jc.s=4.0 Hz),
158.5 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jc.s=2.0 Hz), 148.5,
137.8, 132.5, 132.4, 131.0 (d, *Jor=8.0 Hz), 128.4, 128.1,
124.6, 122.5 (d, Jc.r=25.0 Hz), 116.5 (d, *Jcr=9.0 Hz),
109.4 (d, 2Jep=23.0 Hz), 48.8, 40.0, 28.2, 21.0; HRMS
(ESI) caled for C»,H,3FNsO, [M+H]" 408.1830, found
408.1823.

1-(6- 5,1 P R -4 355 ) - V" (4- FFY 356 248 T i 56 DR Mg -4~
B (Te): RB R, IR 67.1%. mp. 214~215 C;
'H NMR (400 MHz, DMSO-d) J: 10.29 (s, 1H), 9.95 (s,
1H), 8.65 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.79 (d,
J=8.0 Hz, 2H), 7.76 (td, J=8.0, 4.0 Hz, 1H), 7.70 (dd,
J=8.0, 4.0 Hz, 1H), 7.30 (d, J=8.0 Hz, 2H), 4.29 (d, J=
16.0 Hz, 2H), 3.25 (tJ=8.0 Hz, 2H), 2.70~2.62 (m, 1H),
2.37 (s, 3H), 1.94~1.81 (m, 4H); >C NMR (100 MHz,
DMSO-dy) d: 173.5, 165.4, 163.7 (d, *Je.r=4.0 Hz), 158.5
(d, "Jer=243.0 Hz), 153.3 (d, Yer=1.0 Hz), 148.5,
141.8, 131.0 (d, *Je.r=9.0 Hz), 129.7, 129.0, 127.5, 122.5
(d, 2Jer=25.0 Hz), 116.5 (d, *Jer=9.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 48.8, 40.0, 28.2, 21.1; HRMS (ESI) calcd
for C2,H,3FNsO, [M+H]" 408.1830, found 408.1819.

N'-(2-5 8 H I 5% )- 1-(6- S PR bR -4 -5 ) R g -4- P Tk
WE(7d): B EEAE, F 75.4%. mp. 228~229 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.21 (s, 1H), 10.09 (s,
1H), 8.64 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.75 (td,
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J=8.0, 4.0 Hz, 1H), 7.69 (dd, J=8.0, 4.0 Hz, 1H), 7.65~
7.60 (m, 1H), 7.59-7.55 (m, 1H), 7.34~7.29 (m, 2H), 4.29
(d, J=16.0 Hz, 2H), 3.26 (t, J=8.0 Hz, 2H), 2.69~2.61
(m, 1H), 1.94~1.80 (m, 4H); *C NMR (100 MHz,
DMSO-dg) 6: 173.2, 163.7 (d, *Jer=4.0 Hz), 163.2 (d,
*Jer=2.0 Hz), 1593 (d, 'Jer=249.0 Hz), 158.5 (d,
'Jer=243.0 Hz), 153.3 (d, *Jer=1.0 Hz), 148.3, 133.1 (d,
3Jer=8.0 Hz), 130.8 (d, *Jcr=8.0 Hz), 130.2 (d, *Jor=
4.0 Hz), 124.6 (d, *Jer=3.0 Hz), 122.6 (d, Jer=25.0
Hz), 122.3 (d, *Jcr=14.0 Hz), 116.5 (d, *Jc.r=8.0 Hz),
116.3 (d, 2Jep=22.0 Hz), 109.5 (d, 2Jcr=23.0 Hz), 48.8,
40.0, 28.2; HRMS (ESI) caled for C,H,0F,NsO, [M+H]"
412.1580, found 412.1572.

N'-(3- G F I 25 )~ 1-(6- Fo e M IR -4- 258 ) IR 1 -4- FF
HE(7e): A GEA, 1K 70.7%. mp. 231~232 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.52 (s, 1H), 10.06 (s,
1H), 8.65 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.76 (td,
J=8.0, 4.0 Hz, 1H), 7.75 (d, J=8.0 Hz, 1H), 7.72~7.65
(m, 2H), 7.58 (td, J=8.0, 4.0 Hz, 1H), 7.45 (td, J=8.0, 2.0
Hz, 1H), 4.29 (d, J=16.0 Hz, 2H), 3.25 (t, J=8.0 Hz, 2H),
2.70~2.63 (m, 1H), 1.94~1.81 (m, 4H); >C NMR (100
MHz, DMSO-dg) 0: 173.5, 164.2 (d, *Jcy=3.0 Hz), 163.7
(d, *Jer=5.0 Hz), 162.0 (d, 'Jor=243.0 Hz), 158.5 (d,
'Jer=243.0 Hz), 153.3 (d, “Jor=2.0 Hz), 148.5, 134.8 (d,
3Jer=7.0 Hz), 131.0 (d, *Jer=9.0 Hz), 130.8 (d, *Jer=
8.0 Hz), 123.6 (d, “Jer=2.0 Hz), 122.5 (d, *Jer=24.0
Hz), 118.8 (d, “Jc.s=21.0 Hz), 116.6 (d, *Jcr=8.0 Hz),
114.3 (d, 2Jcr=23.0 Hz), 109.4 (d, *Jcr=23.0 Hz), 48.8,
40.0, 28.2; HRMS (ESI) calcd for C, HaoFoNsO, [M+H]"
412.1580, found 412.1570.

N'~(4-5 2R I 55 ) - 1-(6- 8P MAE R -4 - 21 ) WIR g -4- FFY
7 A EEE, B 80.4%. mp. 213~214 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.43 (s, 1H), 10.03 (s,
1H), 8.65 (s, 1H), 8.00~7.94 (m, 2H), 7.91 (dd, J=8.0,
4.0 Hz, 1H), 7.77 (td, J=8.0, 4.0 Hz, 1H), 7.70 (dd, J=
8.0, 4.0 Hz, 1H), 7.37~7.33 (m, 2H), 4.30 (d, J=16.0 Hz,
2H), 3.26 (t, J=8.0 Hz, 2H), 2.71~2.64 (m, 1H), 1.95~
1.81 (m, 4H); “C NMR (100 MHz, DMSO-dy) o: 173.7,
164.6, 164.3 (d, 'Jor=248.0 Hz), 163.8 (d, *Jcr=4.0 Hz),
158.6 (d, 'Jo.r=243.0 Hz), 153.4 (d, *Jey=1.0 Hz), 148.5,
131.1 (d, *Jer=9.0 Hz), 130.2 (d, *Jcr=9.0 Hz), 129.0 (d,
*Jer=3.0 Hz), 122.6 (d, 2Jcr=25.0 Hz), 116.6 (d, *Jer=
9.0 Hz), 115.6 (d, *Jer=21.0 Hz), 109.5 (d, Jer=23.0
Hz), 48.8, 40.1, 28.2; HRMS (ESI) calcd for C,,Hy0F,N50,
[M-+H]" 412.1580, found 412.1570.
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N™(2-5 7 FH I I )- 1-(6- 3t P M AR -4 255 IR e -4~ FH
W (7g): AEA, F 85.6%. mp. 216~217 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.29 (s, 1H), 10.12 (s,
1H), 8.63 (s, 1H), 7.89 (dd, J=8.0, 4.0 Hz, 1H), 7.75 (td,
J=8.0, 4.0 Hz, 1H), 7.68 (dd, J=8.0, 4.0 Hz, 1H), 7.53~
7.47 (m, 3H), 7.46~7.41 (m, 1H), 4.28 (d, J=12.0 Hz,
2H), 3.24 (t, J=8.0 Hz, 2H), 2.69~2.61 (m, 1H), 1.93~
1.80 (m, 4H); *C NMR (100 MHz, DMSO-d) o: 173.3,
165.5, 163.8 (d, *Jey=4.0 Hz), 158.6 (d, 'Jcy=243.0 Hz),
153.4 (d, *Jer=1.0 Hz), 148.5, 134.7, 131.6, 131.0 (d,
3Jer=8.0 Hz), 130.5, 130.0, 129.5, 127.3, 122.6 (d,
2Jer=25.0 Hz), 116.6 (d, *Jcr=9.0 Hz), 109.5 (d, *Jer=
23.0 Hz), 48.8, 40.0, 28.2; HRMS (ESI) calcd for Cy HyoF-
CIN;O, [M+H]" 428.1284, found 428.1275.

N'-(3- 52K F L5 ) - 1-(6- 960 P M Ik -4 55 DR W -4- FF 7k
JBE(Th): G E A, UEE 60.1%. mp. 245~246 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.54 (s, 1H), 10.08 (s,
1H), 8.65 (s, 1H), 7.92 (s, 1H),7.89 (dd, J=8.0, 4.0 Hz,
1H), 7.86 (d, J=4.0 Hz, 1H), 7.76 (td, J=8.0, 4.0 Hz,
1H), 7.71~7.66 (m, 2H), 7.56 (t, J=8.0 Hz, 1H), 4.30 (d,
J=16.0 Hz, 2H), 3.27 (t, J=8.0 Hz, 2H), 2.72~2.64 (m,
1H), 1.95~1.82 (m, 4H); *C NMR (100 MHz, DMSO-d;)
5: 173.6, 164.3, 163.8 (d, *Jer=5.0 Hz), 158.6 (d, 'Jer=
243.0 Hz), 153.3 (d, *Jor=1.0 Hz), 148.4, 134.5, 133.4,
131.8, 131.0 (d, *Je.r=9.0 Hz), 130.7, 127.3, 126.3, 122.6
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=8.0 Hz), 109.5 (d,
2Jer=23.0 Hz), 48.8, 40.0, 28.2; HRMS (ESI) calcd for
C,HyFCINSO, [M+H]" 428.1284, found 428.1278.

N'-(4- 5K LR ) - 1-(6- 98P M Ik -4- 55 DR W -4- FFY 7k
HE(7i): AGEE, IE 66.9%. mp. 249~250 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.48 (s, 1H), 10.04 (s,
1H), 8.65 (s, 1H), 7.91 (d, J=8.0 Hz, 2H), 7.90 (dd, J=
8.0, 4.0 Hz, 1H), 7.76 (td, J=8.0, 4.0 Hz, 1H), 7.69 (dd,
J=8.0, 4.0 Hz, 1H), 7.59 (d, J=8.0 Hz, 2H), 4.29 (d, J=
16.0 Hz, 2H), 3.26 (t, J=8.0 Hz, 2H), 2.71~2.64 (m, 1H),
1.94~1.81 (m, 4H); *C NMR (100 MHz, DMSO-d;) J:
173.5, 164.5, 163.7 (d, *Jer=4.0 Hz), 158.5 (d, 'Jer=
243.0 Hz), 153.3 (d, *Jor=1.0 Hz), 148.4, 136.7, 131.3,
131.0 (d, *Jer=8.0 Hz), 129.4, 128.6, 122.4 (d, *Jer=
24.0 Hz), 116.5(d, *Jcr=9.0 Hz), 109.4 (d, 2Jcr=23.0
Hz), 48.7, 40.0, 28.2; HRMS (ESI) calcd for C, HyoF-
CIN;O, [M+H]" 428.1284, found 428.1277.

N2~ FH 5 I )-1-(6- 3t P M R -4 255 IR W -4~ FH
7)) AEEE, R 70.5%. mp. 240~241 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.27 (s, 1H), 10.12 (s,
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1H), 8.64 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.76 (td,
J=8.0, 4.0 Hz, 1H), 7.69 (d, J=8.0 Hz, 2H), 7.49~7.46
(m, 2H), 7.43~7.39 (m, 1H), 4.29 (d, J=16.0 Hz, 2H),
3.25 (t, J=8.0 Hz, 2H), 2.69~2.62 (m, 1H), 1.94~1.81
(m, 4H); °C NMR (100 MHz, DMSO-d) d: 173.2, 166.2,
163.7 (d, *Jep=4.0 Hz), 158.5 (d, 'Jc.=243.0 Hz), 153.3
(d, “Jer=2.0 Hz), 148.4, 136.8, 133.0, 131.6, 131.0 (d,
3Jer=9.0 Hz), 129.4, 127.6, 122.4 (d, *Jcr=24.0 Hz),
119.3, 116.5 (d, *Jer=9.0 Hz), 109.4 (d, Jcy=23.0 Hz),
48.7, 39.9, 28.1; HRMS (ESI) calcd for C,;H,FBrNsO,
[M+H]" 472.0779, found 472.0770.

N'-(3-5 28 F 25 )~ 1-(6- Fo e M R -4- 258 ) IR 1 -4- FF
JHE(TR): AEEAR, R 74.2%. mp. 232~233 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.51 (s, 1H), 10.06 (s,
1H), 8.64 (s, 1H), 8.06 (t, J=4.0 Hz, 1H), 7.92~7.88 (m,
2H), 7.81~7.79 (m, 1H), 7.76 (td, J=8.0, 4.0 Hz, 1H),
7.70 (dd, J=8.0, 4.0 Hz, 1H), 7.49 (t, J=8.0 Hz, 1H), 4.29
(d, J=16.0 Hz, 2H), 3.25 (t, J=8.0 Hz, 2H), 2.70~2.63
(m, 1H), 1.94~1.81 (m, 4H); “C NMR (100 MHz,
DMSO-d) 0: 173.4, 164.0, 163.7 (d, *Je=4.0 Hz), 158.5
(d, '"Jer=243.0 Hz), 153.3 (d, Jor=1.0 Hz), 1484,
134.7, 134.6, 131.0 (d, *Jcr=8.0 Hz), 130.8, 130.1, 126.5,
122.5 (d, 2Je.,=25.0 Hz), 121.8, 116.5 (d, *Jcr=9.0 Hz),
109.4 (d, 2Jep=23.0 Hz), 48.7, 40.0, 28.1; HRMS (ESI)
caled for C,H,)FBrN;sO, [M—i—H]+ 472.0779, found
472.0771.

N'~(4-TR 2R H I 55 ) - 1-(6- 6P MAE IR -4 - J1 )W g -4- FFY
JIFCTD): % ¥ AR, IR 81.0%. m.p.>250 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.47 (s, 1H), 10.01 (s,
1H), 8.64 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.82 (d,
J=8.0 Hz, 2H), 7.79~7.74 (m, 1H), 7.73 (d, J=8.0 Hz,
2H), 7.70 (dd, J=8.0, 4.0 Hz, 1H), 4.29 (d, J=12.0 Hz,
2H), 3.25 (t, J=8.0 Hz, 2H), 2.70~2.62 (m, 1H), 1.94~
1.81 (m, 4H); “C NMR (100 MHz, DMSO-dy) d: 173.5,
164.6, 163.7 (d, *Jey=4.0 Hz), 158.5 (d, 'Jc.r=244.0 Hz),
1533 (d, *Jer=1.0 Hz), 148.4, 131.7, 131.6, 131.0 (d,
3Jer=8.0 Hz), 129.5, 125.6, 122.5 (d, *Jer=25.0 Hz),
116.5 (d, *Jcr=8.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.7,
40.0, 28.1; HRMS (ESI) calcd for C,HyFBrNsO, [M+
H]" 472.0779, found 472.0770.

1-(6- 38V ML IR -4 525 )- V" (2- it 22 2 HH I 28 WIR i -4- HY
Bk B (Tm): B EE AR, IR 74.9%. mp.>250 C; 'H
NMR (400 MHz, DMSO-ds) d: 10.58 (s, 1H),10.26 (s,
1H), 8.65 (s, 1H), 8.16 (d, J=8.0 Hz, 1H), 8.09 (d, J=8.0
Hz, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.87~7.84 (m,
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1H), 7.78~7.74 (m, 1H), 7.71~7.70 (m, 1H), 7.69~7.67
(m, 1H), 4.29 (d, J=16.0 Hz, 2H), 3.24 (t, J=8.0 Hz, 2H),
2.71~2.64 (m, 1H), 1.93~1.81 (m, 4H); >C NMR (100
MHz, DMSO-dq) : 173.2, 164.4, 163.7 (d, *Jc.s=4.0 Hz),
158.5 (d, 'Jep=244.0 Hz), 153.3 (d, “Jor=2.0 Hz), 148.5,
147.6, 133.8, 133.7, 131.0 (d, *Jcr=9.0 Hz), 130.6, 124.4,
123.2, 122.5 (d, *Jer=24.0 Hz), 116.5 (d, *Jcr=8.0 Hz),
109.4 (d, 2Jcp=23.0 Hz), 48.7, 40.0, 28.1; HRMS (ESI)
caled for CyHyFNgO; [M + H] " 439.1525, found
439.1516.

1-(6- o Wz PR IR -4 J55 ) - V- (3Tl 2 2% HH T 258 ) DIk Wi -4- FH
TR (T): 9% E B REAE, 102 63.7%. m.p. 245~246 C;
'H NMR (400 MHz, DMSO-d;) d: 10.82 (s, 1H), 10.16 (s,
1H), 8.72 (s, 1H), 8.65 (s, 1H), 8.44 (d, J=8.0Hz, 1H),
8.32 (d, J=8.0 Hz, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H),
7.83 (t, J=8.0 Hz, 1H), 7.76 (td, J=8.0, 4.0 Hz, 1H), 7.70
(dd, J=8.0, 4.0 Hz, 1H), 4.30 (d, J=12.0 Hz, 2H), 3.26 (t,
J=8.0 Hz, 2H), 2.73~2.65 (m, 1H), 1.95~1.80 (m, 4H);
C NMR (100 MHz, DMSO-d) 0: 173.4, 163.7 (d, *Jer=
4.0 Hz), 163.5, 158.5 (d, 'Jor=243.0 Hz), 153.3 (d,
“Jor=1.0 Hz), 148.5, 147.9, 133.9, 133.8, 131.0 (d,
3Jer=9.0 Hz), 130.5, 126.5, 122.5 (d, 2Jcr=24.0 Hz),
122.2, 116.6 (d, *Jer=9.0 Hz), 109.4 (d, Jcy=23.0 Hz),
48.7, 40.0, 28.2; HRMS (ESI) caled for C,H,FNO,
[M+H]" 439.1525, found 439.1516.

1-(6- 550 P PR PR -4 25 )- N "- (4- il 25 25 Y I 25 DR i 4- FY
P IE(T0): w3 (LA, U# 71.1%. m.p. 241~242 C;
'H NMR (400 MHz, DMSO-dj) d: 10.78 (s, 1H), 10.16 (s,
1H), 8.64 (s, 1H), 8.34 (d, J=8.0 Hz, 2H), 8.11 (d, J=8.0
Hz, 2H), 7.89 (s, 1H), 7.76~7.64 (m, 2H), 4.30 (d, J=8.0
Hz, 2H), 3.28~3.23 (m, 2H), 2.73~2.62 (m, 1H), 1.98~
1.81 (m, 4H); “C NMR (100 MHz, DMSO-d) o: 173.4,
164.0, 163.7 (d, *Jey=3.0 Hz), 158.5 (d, 'Jcy=243.0 Hz),
1533 (d, *Jer=1.0 Hz), 149.4, 148.4, 138.1, 130.9 (d,
3Jer=9.0 Hz), 129.0, 123.8, 122.4 (d, 2Jcr=24.0 Hz),
116.5 (d, *Jcr=8.0 Hz), 109.4 (d, “Jer=23.0 Hz), 48.7,
40.0, 28.2; HRMS (ESI) caled for CHy0FNgO4 [M+H]"
439.1525, found 439.1516.

1-(6- %50 1 AR IR -4- 55 )-N"-(4- = 50 P L 2K FF T 326 ) DR
WE-4- FEE(Tp): R CLlEE, Y% 58.4%. m.p. 237~
238 “C; '"H NMR (400 MHz, DMSO-d;) 6: 10.64 (s, 1H),
10.10 (s, 1H), 8.65 (s, 1H), 8.08 (d, J=8.0 Hz, 2H), 7.92~
7.89 (m, 3H), 7.77 (td, J=8.0, 4.0 Hz, 1H), 7.70 (dd, J=
8.0, 4.0 Hz, 1H), 4.30 (d, J=12.0 Hz, 2H), 3.26 (t, J=8.0
Hz, 2H), 2.72~2.64 (m, 1H), 1.95~1.82 (m, 4H); "°C
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NMR (100 MHz, DMSO-dy) d: 173.5, 164.4, 163.7 (d,
“Jer=4.0 Hz), 158.5 (d, 'Jer=244.0 Hz), 153.3 (d,
*Jer=2.0 Hz), 148.4, 136.3, 131.7 (q, *Jer=32.0 Hz),
131.0 (d, *Je.r=9.0 Hz), 128.4, 125.6 (q, *Jer=4.0 Hz),
123.9 (q, Jer=271.0 Hz), 122.5 (d, “Jer=24.0 Hz),
116.6 (d, *Jcr=9.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.7,
40.0, 28.2; HRMS (ESI) calcd for Cy,Ha0F4NsO, [M+H]"
462.1548, found 462.1534.

N'-(4- 0 FE T H I i )- 1-(6- T R IR -4 ) R e -4- F
BEfE(7q): #E O E K, UK 80.3%. m.p. 240~242 °C; 'H
NMR (400 MHz, DMSO-dy) d: 10.74 (s, 1H), 10.10 (s,
1H), 8.64 (s, 1H), 8.05 (d, J=8.0 Hz, 2H), 8.02 (d, J=4.0
Hz, 2H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.76 (td, J=8.0,
4.0 Hz, 1H), 7.70 (dd, J=8.0, 4.0 Hz, 1H), 429 (d, J=
16.0 Hz, 2H), 3.26 (t, J=8.0 Hz, 2H), 2.71~2.64 (m, 1H),
1.94~1.81 (m, 4H); *C NMR (100 MHz, DMSO-d) o:
173.4, 164.2, 163.7 (d, *Jer=4.0 Hz), 158.5 (d, 'Jer=
244.0 Hz), 153.3 (d, *Jcr=2.0 Hz), 148.4, 136.5, 132.6,
131.0 (d, *Jer=9.0 Hz), 128.3, 122.5 (d, *Jcs=25.0 Hz),
1182, 116.5 (d, *Jer=9.0 Hz), 114.2, 109.4 (d, *Jor=
23.0 Hz), 48.7, 40.0, 28.1; HRMS (ESI) caled for
CoHy0FNGO, [M+H]" 419.1626, found 419.1614.

1-(6- 38 P R -4 525 )- N~ (4- HH 48 22 O T 256 ) DR e -4-
FRE () KB EAR, WEE 64.5%. mp. 218~219 C;
'H NMR (400 MHz, DMSO-d) d: 10.22 (s, 1H), 9.92 (s,
1H), 8.64 (s, 1H), 7.92~7.86 (m, 3H), 7.76 (td, J=8.0, 4.0
Hz, 1H), 7.70 (dd, J=8.0, 4.0 Hz, 1H), 7.03 (d, J=8.0 Hz,
2H), 4.29 (d, J=12.0 Hz, 2H), 3.82 (s, 3H), 3.25 (t, J=8.0
Hz, 2H), 2.68~2.62 (m, 1H), 1.92~1.81 (m, 4H); "°C
NMR (100 MHz, DMSO-dy) o: 173.6, 165.1, 163.8 (d,
*Jer=5.0 Hz), 162.0, 158.5 (d, 'Jor=243.0 Hz), 153.4 (d,
“Jer=1.0 Hz), 148.5, 131.0 (d, *Jer=8.0 Hz), 129.4,
124.7, 122.5 (d, *Jer=24.0 Hz), 116.6 (d, *Jcr=8.0 Hz),
113.7, 109.4 (d, “Jc.;=23.0 Hz), 55.5, 48.8, 40.0, 28.2;
HRMS (ESI) caled for C,,H,3FNsO; [M+H]™ 424.1779,
found 424.1769.

1-(6- 53 e P R -4 35 ) - V"= (4- = 5, HR 4 R O A T 8 DR
WE-4- B BEBE(Ts): EEE AR, i 83.8%. m.p. 238~
239 ‘C; '"H NMR (400 MHz, DMSO-d;) 6: 10.49 (s, 1H),
10.07 (s, 1H), 8.65 (s, 1H), 8.01 (d, J=8.0 Hz, 2H), 7.90
(dd, J=8.0, 4.0 Hz, 1H), 7.76 (td, J=8.0, 4.0 Hz, 1H),
7.70 (dd, J=8.0, 4.0 Hz, 1H), 7.51 (d, J=8.0 Hz, 2H),
429 (d, J=12.0 Hz, 2H), 3.26 (t, J=8.0 Hz, 2H), 2.70~
2.64 (m, 1H), 1.94~1.81 (m, 4H); *C NMR (100 MHz,
DMSO-dg) d: 173.4, 164.3, 163.7 (d, *Jc.s=4.0 Hz), 158.5
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(d, "Jer=244.0 Hz), 153.3 (d, Yer=1.0 Hz), 150.7,
148.5, 131.7, 131.0 (d, *Jc.r=9.0 Hz), 129.8, 122.5 (d,
2Jer=25.0 Hz), 120.9, 120.0 (q, 'Je.r=256.0 Hz), 116.6
(d, *Jer=9.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.8, 40.0,
28.2; HRMS (ESI) caled for CyHyF4NsO; [M+H]"
478.1497, found 478.1484.

N'-(1-(6- T, Vi 1A I -4 356 ) IR WiE -4 5 5 ) i e Y 8 i
(7t): FEOFEA, B 80.2%. m.p. 98~99 C; 'H NMR
(400 MHz, DMSO-dj) 6: 10.47 (s, 1H), 10.09 (s, 1H), 8.68
(d, J=4.0 Hz, 1H), 8.65 (s, 1H), 8.04 (d, J=2.0 Hz, 1H),
8.03 (t, J=2.0 Hz, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.76
(dd, J=8.0, 4.0 Hz, 1H), 7.70 (dd, J=8.0, 4.0 Hz, 1H),
7.67~7.64 (m, 1H), 4.29 (d, J=12.0 Hz, 2H), 3.26 (t, J=
8.0 Hz, 2H), 2.71~2.63 (m, 1H), 1.94~1.81 (m, 4H); *C
NMR (100 MHz, DMSO-d) 6: 173.0, 163.7 (d, “Jep=5.0
Hz), 162.8, 158.5 (d, 'Je.p=243.0 Hz), 153.2 (d, “Jep=2.0
Hz), 149.2, 148.7, 148.3, 137.9, 130.9 (d, *Jcs=9.0 Hz),
127.0, 122.5 (d, 2Jcr=25.0 Hz), 122.3, 116.5 (d, *Jer=
8.0 Hz), 109.4 (d, “J.s=23.0 Hz), 48.7, 39.9, 28.2; HRMS
(ESI) caled for CyH,0FN¢O, [M+H]" 395.1626, found
395.1620.

1-(6- 3 1 PR R -4 55 )- NV'- (W 19y -2 J9 25 ) R W -4 FFY T
JHE(Tu): B EEA, WE 68.5%. mp. 177~178 C; 'H
NMR (400 MHz, DMSO-dy) d: 10.41 (s, 1H), 10.01 (s,
1H), 8.63 (s, 1H), 7.89 (dd, J=8.0, 4.0 Hz, 1H), 7.85 (d,
J=4.0 Hz, 1H), 7.84 (d, J=4.0 Hz, 1H), 7.75 (td, J=8.0,
4.0 Hz, 1H), 7.67 (dd, J=8.0, 4.0 Hz, 1H), 7.19 (t, J=4.0
Hz, 1H), 4.28 (d, J=16.0 Hz, 2H), 3.25 (t, J=8.0 Hz, 2H),
2.70~2.62 (m, 1H), 1.92~1.81 (m, 4H); >C NMR (100
MHz, DMSO-dq) 6: 173.7, 163.7 (d, *Je.r=4.0 Hz), 162.4,
158.5 (d, 'Jep=244.0 Hz), 153.3 (d, “Jcr=2.0 Hz), 148.4,
137.4, 131.6, 131.0 (d, *Jcy=9.0 Hz), 128.9, 128.2, 122.5
(d, 2Jer=25.0 Hz), 116.5 (d, *Jer=9.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 48.8, 40.0, 28.2; HRMS (ESI) calcd for
C1oHoFN50,S [M+H]" 400.1238, found 400.1228.

1-(6- 5 1 PR IR -4 358 )- NV '- (W g -2 J9 325 ) R Mg -4 FFY T
HE(TV): AR, WK 55.0%. m.p. 200~201 C; 'H
NMR (400 MHz, DMSO-dj) 6: 10.29 (s, 1H), 9.95 (s, 1H),
8.65 (s, 1H), 7.93~7.88 (m, 2H), 7.76 (td, J=8.0, 4.0 Hz,
1H), 7.69 (dd, J=8.0, 4.0 Hz, 1H), 7.24 (d, J=4.0 Hz,
1H), 6.67 (t, J=8.0 Hz, 1H), 4.29 (d, J=12.0 Hz, 2H),
3.25 (t, J=8.0 Hz, 2H), 2.69~2.61 (m, 1H), 1.93~1.81
(m, 4H); C NMR (100 MHz, DMSO-d;) 6: 173.6, 163.8
(d, *Jer=5.0 Hz), 158.5 (d, 'Je.;=243.0 Hz), 157.1, 153.3
(d, “Jer=1.0 Hz), 148.4, 146.2, 145.8, 131.0 (d, *Jc.r=9.0
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Hz), 122.5 (d, 2Jer=25.0 Hz), 116.5 (d, *Jor=9.0 Hz),
114.5, 111.9, 109.4 (d, 2Jer=23.0 Hz), 48.7, 40.0, 28.2;
HRMS (ESI) caled for CioH;oFNsO; [M+H]" 384.1466,
found 384.1456.

N'-(4-GRUT 358 ) 25 5 35t ) - 1-(6- 9 e M -4 ) DR M -
4-F e R (Tw): K B TEAR, 1L 69.5%. mp. 137~
139 “C; '"H NMR (400 MHz, DMSO-dq) 6: 10.29 (s, 1H),
9.95 (s, 1H), 8.64 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz, 1H),
7.83 (d, J=8.0 Hz, 2H), 7.76 (td, J=8.0, 4.0 Hz, 1H), 7.70
(dd, J=8.0, 4.0 Hz, 1H), 7.51 (d, J=8.0 Hz, 2H), 4.29 (d,
J=12.0 Hz, 2H), 3.26 (t, J=8.0 Hz, 2H), 2.70~2.62 (m,
1H), 1.94~1.81 (m, 4H), 1.30 (s, 9H); *C NMR (100
MHz, DMSO-dq) &: 173.5, 165.4, 163.7 (d, *Jc.s=4.0 Hz),
158.5 (d, 'Jo.r=243.0 Hz), 154.7, 153.3 (d, *Jcp=2.0 Hz),
148.5, 131.0 (d, *Je.r=9.0 Hz), 129.8, 127.3, 125.3, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jor=8.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 48.7, 40.0, 34.7, 30.9, 28.2; HRMS (ESI)
caled for C,sHyFN;O, [M + H] ' 450.2300, found
450.2288.

N 7% B 2 - 1-(6- i, 1 A I -4- 355 ) DR e -4- P 7
(7x): WA, WE 75.1%. mp. 186~187 C; 'H
NMR (400 MHz, DMSO-d) 0: 10.38 (s, 1H), 9.99 (s, 1H),
8.65 (s, 1H), 7.92~7.88 (m, 3H), 7.76 (td, J=8.0, 4.0 Hz,
1H), 7.70 (dd, J=8.0, 4.0 Hz, 1H), 7.58 (t, J=4.0 Hz,
1H), 7.50 (t, J=8.0 Hz, 2H), 4.29 (d, J=12.0 Hz, 2H),
3.26 (t, J=8.0 Hz, 2H), 2.71~2.63 (m, 1H), 1.94~1.82
(m, 4H); °C NMR (100 MHz, DMSO-d) d: 173.5, 165.5,
163.7 (d, *Jep=4.0 Hz), 158.5 (d, 'Jc.r=243.0 Hz), 153.3
(d, *Jer=1.0 Hz), 148.5, 132.5, 131.8, 131.0 (d, *Jcr=9.0
Hz), 128.5, 127.4, 122.5 (d, %Jcr=25.0 Hz), 116.5 (d,
3Jer=9.0 Hz), 109.4 (d, 2Jcp=23.0 Hz), 48.8, 40.0, 28.2;
HRMS (ESI) caled for Cy Hy FNsO, [M+H]" 394.1674,
found 394.1665.

1-(6- %W AR IR -4- 35 )-N"-(3,4,5- = F1 48 5 % P 356
WR WE -4- B K JF (7y): 9% 3 G [ A4, I 67.3%. mup.
135~137 “C; '"H NMR (400 MHz, DMSO-dj) d: 10.33 (s,
1H), 10.00 (s, 1H), 8.64 (s, 1H), 7.90 (dd, J=8.0, 4.0 Hz,
1H), 7.75 (td, J=8.0, 4.0 Hz, 1H), 7.69 (dd, J=8.0, 4.0
Hz, 1H), 7.28 (s, 1H), 7.24 (s, 1H), 4.29 (d, J=12.0 Hz,
2H), 3.84 (s, 6H), 3.72 (s, 3H), 3.26 (t, J=12.0 Hz, 2H),
2.72~2.64 (m, 1H), 1.97~1.82 (m, 4H); >C NMR (100
MHz, DMSO-dq) J: 173.6, 164.9, 163.7 (d, *Jc.s=5.0 Hz),
158.5 (d, 'Jep=243.0 Hz), 153.3 (d, *Jcr=2.0 Hz), 152.7,
148.5, 140.3, 131.0 (d, *Jer=8.0 Hz), 127.5, 122.5 (d,
2Jer=24.0 Hz), 116.5 (d, *Jcy=8.0 Hz), 109.4 (d, *Jer=
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23.0 Hz), 104.9, 60.1, 56.0, 48.8, 40.0, 28.2; HRMS (ESI)
caled for C,H,FNsOs [M + H] © 484.1991, found
484.1983.

3.2.3  HARMLA4 6a~—6y 495K

7 25 mL BB A 1.28 mmol HAf£ 5. 528
mg (3.83 mmol) E7K K,CO;3+ 422 mg (1.66 mmol) I, LA X
ZHIEHA(15 mL), FEFEFHR S 100 C ML TLC Wl
B, A7 SRR 2R R AT I O, VD e SR 2R E R,
A 5% NapS,0; /KW, LR OERAER =X, &IFANE
HHTEK Na,SO, T, W4 fa s i HE A E T 7 2545
th &%) 6a~6y.

2-(1-(6- % W M Wk -4- I ) IR BE -4- Jk )-5-(2- HT 2R
Fo)-1,3,4-W8 — M (6a): 4 [l &, WtF 75.3%. m.p.
151~152 °C; "H NMR (400 MHz, DMSO-d;) J: 8.66 (s,
1H), 7.92~7.89 (m, 2H), 7.79~7.71 (m, 2H), 7.50 (t, J=
8.0 Hz, 1H), 7.45~7.38 (m, 2H), 4.25 (d, J=12.0 Hz,
2H), 3.52~3.39 (m, 3H), 2.62 (s, 3H), 2.28~2.23 (m,
2H), 2.11~2.01 (m, 2H); *C NMR (100 MHz, DMSO-d;)
5:168.1, 164.1, 163.8 (d, *Jer=4.0 Hz), 158.6 (d, 'Jer=
244.0 Hz), 153.3 (d, “Jer=2.0 Hz), 148.4, 137.5, 131.7,
131.4, 131.0 (d, *Je.r=9.0 Hz), 128.8, 126.5, 122.7, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=8.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 48.5, 32.4, 28.6, 21.5; HRMS (ESI) calcd
for C5,H, FNsO [M+H]" 390.1725, found 390.1713.

2-(1-(6- 5, W WA R -4 5 ) IR W -4- J% )-5-(3- T R B )-
1,3,4-B8 —M(6b): ¥R B (LE A, W 60.5%. m.p. 161~
162 “C; 'H NMR (400 MHz, DMSO-d;) d: 8.67 (s, 1H),
7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.84~7.79 (m, 2H), 7.75
(td, J=8.0, 4.0 Hz, 2H), 7.49 (t, J=8.0 Hz, 1H), 7.44 (d,
J=8.0 Hz, 1H), 4.26 (d, J=12.0 Hz, 2H), 3.51~3.39 (m,
3H), 2.41 (s, 3H), 2.28~2.23 (m, 2H), 2.11~2.01 (m,
2H); C NMR (100 MHz, DMSO-d;) J: 168.5, 164.0,
163.8 (d, *Jep=4.0 Hz), 158.6 (d, 'Jo.r=244.0 Hz), 153.3
(d, *Jer=1.0 Hz), 148.4, 138.9, 132.6, 131.0 (d, *Jc.r=9.0
Hz), 129.3, 126.8, 123.7, 123.5, 122.5 (d, 2Jc.y=25.0 Hz),
116.6 (d, *Jer=8.0 Hz), 109.4 (d, Joy=24.0 Hz), 48.4,
32.5, 28.6, 20.9; HRMS (ESI) calcd for Cy,H, FNsO [M+
H]" 390.1725, found 390.1713.

2-(1-(6- i, W WA R -4 5 ) IR W -4- J% )-5-(4- R B )-
1,3,4-B8 — M (6c): H O A, & 58.7%. mp. 181~
182 “C; 'H NMR (400 MHz, DMSO-d;) d: 8.67 (s, 1H),
7.93~7.89 (m, 3H), 7.80~7.72 (m, 2H), 7.41 (d, J=8.0
Hz, 2H), 4.26 (d, J=16.0 Hz, 2H), 3.51~3.39 (m, 3H),
2.40 (s, 3H), 2.27~2.23 (m, 2H), 2.10~2.01 (m, 2H); "*C
NMR (100 MHz, DMSO-dy) o: 168.3, 164.0, 163.8 (d,
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“Jer=4.0 Hz), 158.6 (d, 'Jor=244.0 Hz), 153.3 (d,
“Jer=2.0 Hz), 148.5, 142.0, 131.1 (d, *Jcr=9.0 Hz),
130.0, 126.5, 122.5 (d, “Jc.;=25.0 Hz), 120.8, 116.6 (d,
3Jer=8.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.4, 32.5, 28.7,
21.2; HRMS (ESI) caled for C,H, FNsO [M+H]"
390.1725, found 390.1718.

2-(2- AR HE)-5-(1-(6- TR M M WK -4- ) IR HE -4-
55)-1,3,4-H8 — M (6d): REREEME, UKE 69.2%. m.p.
143~144 °C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 8.05 (td, J=8.0, 4.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0
Hz, 1H), 7.80~7.67 (m, 3H), 7.50 (td, J=8.0, 4.0 Hz,
1H), 7.44 (td, J=8.0, 4.0 Hz, 1H), 4.26 (d, J=12.0 Hz,
2H), 3.55~3.49 (m, 1H), 3.48~3.41 (m, 2H), 2.28~2.24
(m, 2H), 2.11~2.01 (m, 2H); *C NMR (100 MHz,
DMSO-dg) 6: 168.8, 163.8 (d, “Jer=4.0 Hz), 160.5 (d,
3Jer=11.0 Hz), 1592 (d, 'Jer=251.0 Hz), 158.6 (d,
'Jer=244.0 Hz), 153.3 (d, *Jcr=2.0 Hz), 148.4, 134.1 (d,
3Jer=9.0 Hz), 131.0 (d, *Jcr=9.0 Hz), 129.6, 125.3 (d,
*Jer=4.0 Hz), 122.5 (d, *Jcr=24.0 Hz), 117.1(d, *Jer=
20.0 Hz), 116.6 (d, *Jcr=8.0 Hz), 111.8 (d, *Jer=12.0
Hz), 109.4 (d, “Jc.r=23.0 Hz), 48.4, 32.4, 28.6; HRMS
(ESI) caled for C,H gFoNsO [M+H]" 394.1474, found
394.1471.

2-(3- F, 7 HE)-5-(1-(6- L M M WK -4- ) R IE -4-
5)-1,3,4-08 1 (6e): [ [ A, ILFE 76.1%. m.p.
192~193 °C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 8.10~8.06 (m, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H),
7.80~7.72 (m, 2H), 7.46 (t, J=8.0 Hz, 2H), 4.26 (d, J=
16.0 Hz, 2H), 3.52~3.40 (m, 3H), 2.27~2.23 (m, 2H),
2.11-2.01 (m, 2H); “C NMR (100 MHz, DMSO-d;) o:
168.6, 164.1 (d, 'Jor=248.0 Hz), 163.8 (d, *Jcr=4.0 Hz),
163.2, 162.8, 158.6 (d, 'Jep=244.0 Hz), 153.3 (d, *Jer=
2.0 Hz), 148.5, 131.0 (d, *Jer=9.0 Hz), 129.2 (d, *Jer=
9.0 Hz), 122.6 (d, “Jer=25.0 Hz), 120.3 (d, “Jer=3.0
Hz), 116.7(d, 2Jer=22.0 Hz), 116.6 (d, Jer=8.0 Hz),
109.4 (d, 2Jep=23.0 Hz), 48.4, 32.4, 28.6; HRMS (ESI)
caled for C,H;sFoNsO [M + H] © 394.1474, found
394.1469.

2-(4- R B )-5-(1-(6- 96 W MR bR -4- I ) IR BE -4-
5)-1,3,4-WE e (6f): AR, 1 55.8%. m.p. 195~
196 C; 'H NMR (400 MHz, DMSO-d) 6: 8.67 (s, 1H),
8.10~8.05 (m, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~
7.72 (m, 2H), 7.49~7.43 (m, 2H), 4.26 (d, J=16.0 Hz,
2H), 3.52~3.40 (m, 3H), 2.27~2.23 (m, 2H), 2.11~2.01
(m, 2H); *C NMR (100 MHz, DMSO-d;) J: 168.6, 164.1
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(d, 'Je.p=249.0 Hz), 163.8 (d, *Jcr=4.0 Hz), 163.2, 158.6
(d, 'Jor=243.0 Hz), 153.3 (d, *Jcp=2.0 Hz), 148.5, 131.0
(d, *Jer=9.0 Hz), 129.2 (d, *Jer=9.0 Hz), 122.5 (d,
2Jer=25.0 Hz), 120.2 (d, *Jcr=3.0 Hz), 116.7 (d, *Jer=
22.0 Hz), 116.6 (d, *Jer=8.0 Hz), 109.4 (d, Jer=23.0
Hz), 48.4, 32.4, 28.6; HRMS (ESI) calcd for C,H;sF,N5O
[M+H]" 394.1474, found 394.1467.

2-(2- &R K= )-5-(1-(6- L W M Wbk -4- ) TR WE -4-
F£)-1,3,4-B8 W (6g): R E A K, ILZE 60.4%. m.p.
163~164 ‘C; "H NMR (400 MHz, DMSO-dy) J: 8.67 (s,
1H), 8.00 (dd, J=8.0, 4.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0
Hz, 1H), 7.80~7.71 (m, 3H), 7.66 (td, J=8.0, 4.0 Hz,
1H), 7.58 (td, J=8.0, 4.0 Hz, 1H), 4.26 (d, J=12.0 Hz,
2H), 3.55~3.49 (m, 1H), 3.47~3.40 (m, 2H), 2.28~2.24
(m, 2H), 2.11~2.02 (m, 2H); “C NMR (100 MHz,
DMSO-dg) d: 169.0, 163.8 (d, “Jor=4.0 Hz), 162.1, 158.6
(d, "Jer=244.0 Hz), 153.3 (d, YJer=2.0 Hz), 1484,
133.2, 131.8, 131.3, 131.1, 131.0 (d, *Jc.r=9.0 Hz), 127.9,
122.8, 122.5 (d, *Je.r=25.0 Hz), 116.6 (d, *Jor=8.0 Hz),
109.4 (d, 2Jcp=23.0 Hz), 48.4, 32.4, 28.6; HRMS (ESI)
caled for C,H;sFCINsO [M + H] " 410.1178, found
410.1173.

2-(3- F K B )-5-(1-(6- 6 W MR bk -4- I ) IR BE -4-
Fo)-1,3,4-W8 M (6h): BB R, fE 82.6%. m.p.
159~160 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 8.03 (t, J=2.0 Hz, 1H), 8.01~7.98 (m, 1H), 7.92
(dd, J=8.0, 4.0 Hz, 1H), 7.80~7.70 (m, 3H), 7.64 (t, J=
4.0 Hz, 1H), 4.26 (d, J=16.0 Hz, 2H), 3.53~3.40 (m,
3H), 2.28~2.24 (m, 2H), 2.12~2.02 (m, 2H); *C NMR
(100 MHz, DMSO-dg) 6: 169.0, 163.8 (d, ‘Jc.s=4.0 Hz),
162.8, 158.6 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jcs=2.0 Hz),
148.5, 134.1, 131.8, 131.5, 131.0 (d, *Jc.r=9.0 Hz), 126.1,
125.5, 125.3, 122.6 (d, Jer=25.0 Hz), 116.6 (d, *Jer=
8.0 Hz), 109.4 (d, 2Jc.p=23.0 Hz), 48.4, 32.5, 28.6; HRMS
(ESI) caled for CoHsFCINSO [M+H]" 410.1178, found
410.1177.

2-(4- R B )-5-(1-(6- 96 W M bk -4- I ) IR BE -4-
5)-1,3,4-BE e (6i): FIEEE, IE 76.0%. m.p. 188~
189 C; 'H NMR (400 MHz, DMSO-d) d: 8.67 (s, 1H),
8.03 (d, J=8.0 Hz, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H),
7.78 (dd, J=8.0, 4.0 Hz, 1H), 7.76~7.72 (m, 1H), 7.68 (d,
J=8.0 Hz, 2H), 4.26 (d, J=12.0 Hz, 2H), 3.53~3.47 (m,
1H), 3.46~3.40 (m, 2H), 2.27~2.23 (m, 2H), 2.11~2.01
(m, 2H); *C NMR (100 MHz, DMSO-d;) 0: 168.8, 163.8
(d, *Jer=4.0 Hz), 163.2, 158.6 (d, 'Jor=244.0 Hz), 153.3
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(d, *Jer=2.0 Hz), 148.5, 136.6, 131.1 (d, *Jcr=9.0 Hz),
129.6, 128.4, 122.6 (d, “Jc.;=25.0 Hz), 122.5, 116.6 (d,
3Jer=8.0 Hz), 109.4 (d, 2Jcp=23.0 Hz), 48.4, 32.5, 28.6;
HRMS (ESI) calcd for C, H;sFCINsO [M+H]" 410.1178,
found 410.1170.

2-(2- 1R K FE )-5-(1-(6- i W M WK -4- K ) IR 0E -4-
55)-1,3,4-BE M 6j): A, U 67.4%. m.p. 164~
165 “C; 'H NMR (400 MHz, DMSO-dj) 6: 8.67 (s, 1H),
7.95~7.88 (m, 3H), 7.80~7.72 (m, 2H), 7.62 (td, J=8.0,
4.0 Hz, 1H), 7.57 (td, J=8.0, 4.0 Hz, 1H), 4.25 (d, J=16.0
Hz, 2H), 3.54~3.41 (m, 3H), 2.28~2.24 (m, 2H), 2.11~
2.01 (m, 2H); *C NMR (100 MHz, DMSO-d) d: 169.0,
163.9 (d, *Jer=5.0 Hz), 162.8, 158.6 (d, 'Jor=244.0 Hz),
153.3 (d, “Jer=2.0 Hz), 148.4, 134.3, 133.3, 131.8, 131.0
(d, *Jer=8.0 Hz), 128.3, 125.0, 122.6 (d, *Jcr=25.0 Hz),
120.9, 116.6 (d, *Jcr=9.0 Hz), 109.4 (d, “Jcr=23.0 Hz),
48.4, 32.4, 28.6; HRMS (ESI) caled for C,HsFBrNsO
[M+H]" 454.0673, found 454.0673.

2-(3- IR 2R B )-5-(1-(6- 9 M MR bk -4- J ) IR BE -4-
55)-1,3,4-W8 —ME(6k): VR A, UE 76.2%. m.p.
150~151 °C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 8.16 (t, J=4.0 Hz, 1H), 8.04~8.02 (m, 1H), 7.92
(dd, J=8.0, 4.0 Hz, 1H), 7.86~7.83 (m, 1H), 7.80~7.72
(m, 2H), 7.57 (t, J=8.0 Hz, 1H), 4.26 (d, J=16.0 Hz, 2H),
3.53~3.40 (m, 3H), 2.28~2.24 (m, 2H), 2.12~2.02 (m,
2H); C NMR (100 MHz, DMSO-d;) d: 169.0, 163.8 (d,
*Jer=4.0 Hz), 162.7, 158.6 (d, 'Jcr=244.0 Hz), 153.3 (d,
“Jer=2.0 Hz), 148.5, 134.6, 131.7, 131.0 (d, *Jc.r=38.0
Hz), 128.9, 125.7, 125.6, 122.5 (d, *Jc.r=25.0 Hz), 122.4,
116.6 (d, *Jcr=9.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.4,
32.5, 28.6; HRMS (ESI) caled for CyH;sFBrNsO [M+
H]" 454.0673, found 454.0662.

2-(4- IR 2R B )-5-(1-(6- 96 M M bk -4- I ) IR BE -4-
5)-1,3,4-BE 1 (ol): I EEE, UE 81.6%. m.p. 182~
183 °C; 'H NMR (400 MHz, DMSO-d) 6: 8.66 (s, 1H),
7.95 (d, J=8.0 Hz, 2H), 7.91 (dd, J=8.0, 4.0 Hz, 1H),
7.82 (d, J=8.0 Hz, 2H), 7.79~7.72 (m, 2H), 4.26 (d, J=
12.0 Hz, 2H), 3.52~3.39 (m, 3H), 2.27~2.23 (m, 2H),
2.11~2.01 (m, 2H); *C NMR (100 MHz, DMSO-d) o:
168.8, 163.8 (d, “Je.r=4.0 Hz), 163.3, 158.6 (d, 'Jer=
243.0 Hz), 153.3 (d, “Jcr=2.0 Hz), 148.4, 132.5, 131.0 (d,
3Jer=9.0 Hz), 128.5, 125.5, 122.8, 122.5 (d, 2Jcr=25.0
Hz), 116.6 (d, *Jcr=8.0 Hz), 109.4 (d, 2Jcr=23.0 Hz),
48.4, 32.4, 28.6; HRMS (ESI) calcd for C,HsFBrNsO
[M-+H]" 454.0673, found 454.0662.

Chin. J. Org. Chem. 2021, 41, 738~756

© 2021 Chinese Chemical Society & SIOC, CAS

2-(1-(6- 9L W P K -4- 5 ) R WE -4- B )-5-(2- fiFd 2k 2R
$)-1,3,4-BE =W (6m): B AR, 1K 66.2%. m.p.
185~186 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 8.21~8.19 (m, 1H), 8.09~8.07 (m, 1H), 7.98~7.90
(m, 3H), 7.80~7.71 (m, 2H), 4.24 (d, J=12.0 Hz, 2H),
3.55~3.48 (m, 1H), 3.47~3.40 (m, 2H), 2.24~2.20 (m,
2H), 2.07~1.98 (m, 2H); *C NMR (100 MHz, DMSO-d;)
5:169.5, 163.9 (d, *Jor=4.0 Hz), 160.6, 158.6 (d, 'Jer=
243.0 Hz), 153.3 (d, “Jcr=2.0 Hz), 148.4, 147.89, 133.8,
133.4, 1312, 131.0 (d, *Je.r=9.0 Hz), 124.8, 122.5 (d,
2Jer=25.0 Hz), 117.2, 116.6 (d, *Jcr=9.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 48.3, 32.3, 28.5; HRMS (ESI) calcd for
CoH sFNgO; [M+H]" 421.1419, found 421.1411.

2-(1-(6- 55t e P Mk -4 2 ) R W -4- 35 )-5-(3- fiff 2k R
5£)-1,3,4-B8 — W (6n): 7R H A&, WZE 70.1%. m.p.
154~155 C; "H NMR (400 MHz, DMSO-d;) : 8.67 (t,
J=4.0 Hz, 1H), 8.66 (s, 1H), 8.47-8.42 (m, 2H), 7.90 (dd,
J=8.0, 4.0 Hz, 2H), 7.79~7.71 (m, 2H), 4.26 (d, J=12.0
Hz, 2H), 3.56~3.48 (m, 1H), 3.47~3.40 (m, 2H), 2.30~
2.26 (m, 2H), 2.13~2.04 (m, 2H); *C NMR (100 MHz,
DMSO-dy) d: 169.3, 163.8 (d, “Jor=5.0 Hz), 162.5, 158.6
(d, Jer=243.0 Hz), 153.3 (d, “Jer=2.0 Hz), 148.4,
148.2, 132.6, 131.4, 131.0 (d, *Jor=8.0 Hz), 126.3, 125.0,
122.5 (d, *Jer=24.0 Hz), 121.0, 116.6 (d, *Jcr=9.0 Hz),
109.4 (d, 2Jcr=23.0 Hz), 48.4, 32.5, 28.6; HRMS (ESI)
caled for C,H;sFNgO; [M + H] © 421.1419, found
421.1411.

2-(1-(6- 55t VW P Mk -4- 2 ) R W -4- 35 )-5-(4- firf & R
5£)-1,3,4-B8 — W (60): R & O [E K, ILZE 65.7%. m.p.
188~190 °C; '"H NMR (400 MHz, DMSO-dy) J: 8.66 (s,
1H), 8.42 (d, J=12.0 Hz, 2H), 8.26 (d, J=8.0 Hz, 2H),
7.90 (dd, J=8.0, 4.0 Hz, 1H), 7.79~7.70 (m, 2H), 4.26 (d,
J=16.0 Hz, 2H), 3.56~3.49 (m, 1H), 3.47~3.40 (m, 2H),
2.29~2.25 (m, 2H), 2.13~2.03 (m, 2H); *C NMR (100
MHz, DMSO-dg) : 169.5, 163.8 (d, *Jc.r=5.0 Hz), 162.6,
158.6 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jc.s=2.0 Hz), 149.1,
148.4, 131.0 (d, *Je.r=8.0 Hz), 129.1, 127.9, 124.6, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=9.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 48.4, 32.5, 28.6; HRMS (ESI) calcd for
C,H sFNgO; [M+H]" 421.1419, found 421.1405.

2-(1-(6- 95 1 K -4 JEE Y DR W -4- FE ) -5 -(4-( = 93 FH %)
K HE)-1,3,4-BE — e (6p): A EEAMK, WE 855%. m.p.
170~171 ‘C; "H NMR (400 MHz, DMSO-d;) J: 8.66 (s,
1H), 8.23 (d, J=8.0 Hz, 2H), 7.98 (d, J=8.0 Hz, 2H), 7.92
(dd, J=8.0, 4.0 Hz, 1H), 7.79~7.71 (m, 2H), 4.26 (d, J=
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12.0 Hz, 2H), 3.55~3.49 (m, 1H), 3.47~3.40 (m, 2H),
2.29~2.25 (m, 2H), 2.12~2.03 (m, 2H); *C NMR (100
MHz, DMSO-dq) &: 169.7, 164.3 (d, *Jor=5.0 Hz), 163.4,
159.0 (d, 'Jo.r=244.0 Hz), 153.7 (d, *Jcy=2.0 Hz), 148.9,
131.9 (q, *Jer=32.0 Hz), 131.5 (d, *Jer=9.0 Hz), 127.8,
127.7, 126.8 (q, *Je.r=4.0 Hz), 124.2 (q, 'Jer=271.0 Hz),
122.9 (d, 2Jer=25.0 Hz), 117.0 (d, *Jcr=8.0 Hz), 109.8
(d, 2Jep=23.0 Hz), 48.8, 32.9, 29.0; HRMS (ESI) calcd
for Co,H sFuNsO [M+H]" 444.1442, found 444.1429.
4-(5-(1-(6- 9 P AL TpR-4- B2 ) IR W -4- 55 )- 1,3,4- 158 — 14
2- ) FAE IR (6q): O A, IE 72.9%. mp. 183~
184 “C; 'H NMR (400 MHz, DMSO-dj) 6: 8.67 (s, 1H),
8.18 (d, J=12.0 Hz, 2H), 8.08 (d, J=8.0 Hz, 2H), 7.91
(dd, J=8.0, 4.0 Hz, 1H), 7.79~7.70 (m, 2H), 4.26 (d, J=
12.0 Hz, 2H), 3.55~3.49 (m, 1H), 3.48~3.41 (m, 2H),
2.29~2.25 (m, 2H), 2.13~2.03 (m, 2H); *C NMR (100
MHz, DMSO-dq) &: 169.3, 163.8 (d, *Jor=5.0 Hz), 162.8,
158.6 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jcy=2.0 Hz), 148 4,
133.4, 131.0 (d, *Jer=9.0 Hz), 127.5, 127.2, 122.5 (d,
2Jer=24.0 Hz), 118.1, 116.6 (d, *Jcr=9.0 Hz), 114.0,
109.4 (d, 2Jep=24.0 Hz), 48.4, 32.5, 28.6; HRMS (ESI)
caled for Cy,H sFNO [M-+H] 401.1521, found 401.1509.
2-(1-(6- 5 W P R -4 5 ) IR W -4~ 55 )-5-(4- HH 4 2 R
5)-1,3,4-08 — M (6r): [ E A, IRE 70.5%. m.p.
165~166 ‘C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 7.95 (d, J=8.0, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H),
7.80~7.72 (m, 2H), 7.14 (d, J=8.0 Hz, 2H), 4.26 (d, J=
12.0 Hz, 2H), 3.85 (s, 3H), 3.49~3.39 (m, 3H), 2.26~
2.22 (m, 2H), 2.10~2.00 (m, 2H); >C NMR (100 MHz,
DMSO-d;) 6: 168.0, 163.9 (d, *Jc.s=4.0 Hz), 163.8, 161.9,
158.6 (d, 'Jer=244.0 Hz), 153.3 (d, “Jcr=1.0 Hz), 148.5,
131.0 (d, *Jer=9.0 Hz), 128.3, 122.6 (d, “Jcr=25.0 Hz),
116.6 (d, *Jer=9.0 Hz), 115.9, 114.9, 109.4 (d, “Jer=
23.0 Hz), 55.5, 48.5, 32.4, 28.7; HRMS (ESI) calcd for
CxH, FN5O, [M+H]" 406.1674, found 406.1662.
2-(1-(6- 58 P M IR -4- 56 ) IR FE -4- 56 )-5-(4-( = 380 HT AL
) RIE)-1,3,4-FE W (6s): [ fE4A, 1K 78.3%. m.p.
123~124 °C; "H NMR (400 MHz, DMSO-dj) J: 8.68 (s,
1H), 8.15 (d, J=8.0 Hz, 2H), 7.92 (dd, J=8.0, 4.0 Hz,
1H), 7.80~7.71 (m, 2H), 7.61 (d, J=8.0 Hz, 2H), 4.27 (d,
J=16.0 Hz, 2H), 3.54~3.41 (m, 3H), 2.29~2.25 (m, 2H),
2.12~2.03 (m, 2H); *C NMR (100 MHz, DMSO-d) o:
168.9, 163.8 (d, *Jer=5.0 Hz), 163.0, 158.6 (d, 'Jer=
244.0 Hz), 153.3 (d, *Jc.r=2.0 Hz), 150.5, 148.4, 131.1 (d,
3Jer=9.0 Hz), 128.9, 122.7, 122.5 (d, *Jer=25.0 Hz),
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121.8, 120.0 (q, 'Je.r=256.0 Hz), 116.6 (d, *Jcr=8.0 Hz),
109.4 (d, 2Jcp=23.0 Hz), 48.4, 32.5, 28.6; HRMS (ESI)
caled for CypHsF,NsO, [M+ H]' 460.1391, found
460.1379.

2-(1-(6- 55 W M2 Wk -4- 55 ) DR WE -4- 55 )-5-( ML BE -2-
)-1,3,4-BE e 6t): AR, 12 90.6%. m.p. 215~
216 °C; 'H NMR (400 MHz, DMSO-d;) J: 8.78 (d, J=4.0
Hz, 1H), 8.67 (s, 1H), 8.19 (d, J=8.0 Hz, 1H), 8.07 (td,
J=8.0,2.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~
7.73 (m, 2H), 7.65 (dd, J=8.0, 4.0 Hz, 1H), 4.27 (d, J=
16.0 Hz, 2H), 3.57~3.45 (m, 3H), 2.27~2.24 (m, 2H),
2.11~2.02 (m, 2H); “C NMR (100 MHz, DMSO-dj) o:
169.4, 163.8 (d, *Jer=4.0 Hz), 163.5, 158.6 (d, 'Jer=
244.0 Hz), 153.3 (d, *Jcr=2.0 Hz), 150.3, 148.4, 142.9,
138.0, 131.0 (d, *Jor=9.0 Hz), 126.4, 122.9, 122.5 (d,
2Jer=25.0 Hz), 116.6 (d, *Jcr=8.0 Hz), 109.4 (d, *Jer=
23.0 Hz), 48.4, 32.5, 28.6; HRMS (ESI) calcd for
CaoH sFNGO [M+H]" 377.1521, found 377.1514.

2-(1-(6- 55 W P42 Wk -4- 55 ) DR WE -4- 55 )-5-( W& Wy -2-
55)-1,3,4-H8 — M (6u): 7% 18 0 [EAE, UEE 68.2%. m.p.
156~157 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 7.95 (dd, J=4.0, 1.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0
Hz, 1H), 7.83 (dd, J=4.0, 1.0 Hz, 1H), 7.80~7.71 (m,
2H), 7.30 (dd, J=8.0, 4.0 Hz, 1H), 4.26 (d, J=12.0 Hz,
2H), 3.50~3.39 (m, 3H), 2.26~2.22 (m, 2H), 2.09~2.00
(m, 2H); *C NMR (100 MHz, DMSO-d;) 0: 168.0, 163.8
(d, *Jer=5.0 Hz), 160.2, 158.6 (d, 'Jor=243.0 Hz), 153.3
(d, *Jer=2.0 Hz), 148.4, 131.4, 131.0 (d, *Jcr=9.0 Hz),
130.1, 128.7, 124.5, 122.5 (d, Jer=25.0 Hz), 116.6 (d,
3Jcr=9.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.4, 32.4, 28.6;
HRMS (ESI) caled for C;oH;,FNsOS [M+H]" 382.1132,
found 382.1119.

2-(1-(6- et P P bR -4 5K ) IR g -4- JE )-5-( K g -2-
Fo)-1,3,4-H8 M (6v): [ &, 1LE 82.5%. m.p.
142~143 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 8.06 (d, J=2.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0 Hz,
1H), 7.80~7.71 (m, 2H), 7.35 (d, J=2.0 Hz, 1H), 6.81
(dd, J=4.0, 1.0 Hz, 1H), 4.25 (d, J=12.0 Hz, 2H), 3.51~
3.39 (m, 3H), 2.25~2.21 (m, 2H), 2.09~1.99 (m, 2H);
3C NMR (100 MHz, DMSO-d;) d: 167.8, 163.8 (d, *Jer=
4.0 Hz), 158.6 (d, 'Jor=244.0 Hz), 156.9, 153.3 (d,
“Jer=1.0 Hz), 148.4, 146.8, 138.7, 131.0 (d, *Jc.r=9.0
Hz), 122.5 (d, 2Jer=25.0 Hz), 116.6 (d, *Jo-=8.0 Hz),
114.3, 112.6, 109.4 (d, 2Jcp=23.0 Hz), 48.4, 32.3, 28.6;
HRMS (ESI) caled for CoH,7FNsO, [M+H]" 366.1361,
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found 366.1350.

2-(4-GRUT 3 8 3 )-5-(1-(6- %50 s M IR -4- 326 ) IR I -4-
F)-1,3,4-B8 — W (6w): 1[4, UK 56.9%. m.p.
179~180 °C; "H NMR (400 MHz, DMSO-dj) J: 8.66 (s,
1H), 7.94~7.89 (m, 3H), 7.79~7.72 (m, 2H), 7.61 (d, J=
8.0 Hz, 2H), 4.26 (d, J=12.0 Hz, 2H), 3.50~3.39 (m,
3H), 2.26~2.23 (m, 2H), 2.09~2.01 (m, 2H), 1.32 (s,
9H); *C NMR (100 MHz, DMSO-ds) J: 168.4, 163.9,
163.8 (d, *Jer=5.0 Hz), 158.6 (d, 'Jor=244.0 Hz), 154.8,
153.3 (d, “Jcr=1.0 Hz), 148.5, 131.0 (d, *Jcr=9.0 Hz),
126.4, 126.3, 122.5 (d, “Jc.;=25.0 Hz), 120.9, 116.6 (d,
3Jer=9.0 Hz), 109.4 (d, 2Jcr=23.0 Hz), 48.5, 34.9, 32.5,
30.9, 28.7; HRMS (ESI) calcd for C,sH,,FNsO [M+H]"
432.2194, found 432.2187.

2-(1-(6- T M PR K -4- 5 ) WIR W -4- 2 )-5- K Kk - 1,3 ,4- T
M ex): AEREA, IE 67.8%. mp. 185~186 C; 'H
NMR (400 MHz, DMSO-dy) d: 8.67 (s, 1H), 8.03~8.01
(m, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~7.72 (m,
2H), 7.66~7.58 (m, 3H), 4.26 (d, J=12.0 Hz, 2H), 3.53~
3.41 (m, 3H), 2.28~2.25 (m, 2H), 2.12~2.02 (m, 2H);
C NMR (100 MHz, DMSO-d;) §: 168.6, 163.9, 163.8 (d,
*Jer=5.0 Hz), 158.6 (d, 'Jer=244.0 Hz), 153.3 (d,
YJer=2.0 Hz), 148.4, 1319, 131.0 (d, *Jery=8.0 Hz),
129.5, 126.5, 123.6, 122.5 (d, *Jcr=25.0 Hz), 116.6 (d,
3Jer=9.0 Hz), 109.4 (d, 2Jcp=23.0 Hz), 48.4, 32.5, 28.6;
HRMS (ESI) caled for CoHoFNsO [M+H]" 376.1568,
found 376.1562.

2-(1-(6- %, W P bk -4 325 ) R Mg -4- 35 )-5-(2,3,4- — H 48
FEIRHL)-1,3,4-08 e (6y): 7k B [E AR, IR 60.9%.
m.p. 141~142 “C; '"H NMR (400 MHz, DMSO-d;) §:
8.67 (s, 1H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~7.72 (m,
2H), 7.61 (d, J=8.0 Hz, 1H), 7.03 (d, J=8.0 Hz, 1H), 4.25
(d, J=12.0 Hz, 2H), 3.90 (s, 3H), 3.87 (s, 3H), 3.81 (s,
3H), 3.51~3.40 (m, 3H), 2.27~2.23 (m, 2H), 2.10~2.00
(m, 2H); *C NMR (100 MHz, DMSO-d;) J: 168.1, 163.9
(d, *Jor=4.0 Hz), 162.3, 158.6 (d, 'Jer=244.0 Hz),
156.4, 153.3 (d, “Jer=2.0 Hz), 152.0, 148.4, 142.6, 131.0
(d, *Jer=9.0 Hz), 124.7, 122.5 (d, *Jcr=25.0 Hz), 116.6
(d, *Jer=9.0 Hz), 110.8, 109.4 (d, 2Jr=23.0 Hz), 108.8,
61.6, 60.6, 56.2, 48.5, 32.4, 28.6; HRMS (ESI) calcd for
Ca4H,sFN5O, [M+H]" 466.1885, found 466.1879.

324 BiRis4n 8a~—8y 494 %

7E 50 mL B K H I 1.23 mmol XU 7. 327
mg (1.47 mmol) P,Ss F1 —H ZK(25 mL), FEFEINHE [Fl3
B 6~8 h, JRIEBE, F 10% NaOH P, g,
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JETEH DMF-EtOH H 25 5415 H brft &%) 8a~8y.

2-(1-(6- L W M Wk -4- 5 ) IR W -4- 3% )-5-(2- 2K
H£)-1,3,4- M — W (8a): B[ 1A, K 70.8%. m.p.
121~123 °C; "H NMR (400 MHz, DMSO-dy) J: 8.67 (s,
1H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~7.73 (m, 2H),
7.70 (d, J=8.0 Hz, 1H), 7.48~7.42 (m, 2H), 7.37 (td, J=
8.0, 2.0 Hz, 1H), 4.34 (d, J=12.0 Hz, 2H), 3.69~3.62 (m,
1H), 3.42~3.37 (m, 2H), 2.52 (s, 3H), 2.30~2.27 (m,
2H), 2.11~2.01 (m, 2H); *C NMR (100 MHz, DMSO-d;)
5:174.2, 166.6, 163.8 (d, *Jer=4.0 Hz), 158.6 (d, 'Jer=
244.0 Hz), 153.3 (d, “Jc.r=2.0 Hz), 148.5, 136.5, 131.6,
131.0 (d, *Jer=8.0 Hz), 130.5, 130.4, 129.0, 126.6, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=9.0 Hz), 109.4 (d,
2Jer=23.0 Hz), 49.0, 37.1, 32.0, 21.1; HRMS (ESI) calcd
for C»,H, FNsS [M+H]" 406.1496, found 406.1482.

2-(1-(6- F5, W WA R -4 5 ) IR W -4- J%)-5-(3- T R B )-
1,3,4-WE M (8b): JRER(LE AR, W 56.1%. m.p. 139~
141 “C; 'H NMR (400 MHz, DMSO-d;) d: 8.67 (s, 1H),
7.91 (dd, J=8.0, 4.0 Hz, 1H), 7.79~7.72 (m, 4H), 7.44 (t,
J=8.0 Hz, 1H), 7.38 (d, J=8.0 Hz, 1H), 4.33 (d, J=
12.0 Hz, 2H), 3.67~3.59 (m, 1H), 3.41~3.37 (m, 2H),
2.40 (s, 3H), 2.28~2.25 (m, 2H), 2.08~1.98 (m, 2H); "*C
NMR (100 MHz, DMSO-dy) 6: 173.8, 167.6, 163.8 (d,
“Jer=4.0 Hz), 158.6 (d, 'Jer=243.0 Hz), 153.3 (d,
*Jer=2.0 Hz), 148.5, 139.0, 131.9, 131.0 (d, *Jer=8.0
Hz), 129.7, 129.4, 128.0, 124.8, 122.5 (d, 2Jc.y=24.0 Hz),
116.6 (d, *Jer=9.0 Hz), 109.5 (d, Jer=23.0 Hz), 49.0,
37.2, 32.0, 20.9; HRMS (ESI) calcd for Cy,H, FNsS [M+
H]" 406.1496, found 406.1488.

2-(1-(6- % W M Wk -4- 3 ) IR Mg -4- FE )-5-(4- 2K
F£)-1,3,4-18 — W (8c): B O EAR, I 74.2%. m.p.
125~126 °C; '"H NMR (400 MHz, DMSO-dy) J: 8.67 (s,
1H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.85 (d, J=8.0 Hz,
2H), 7.80~7.73 (m, 2H), 7.36 (d, J=8.0 Hz, 2H), 4.33 (d,
J=16.0 Hz, 2H), 3.66~3.59 (m, 1H), 3.41~3.35 (m, 2H),
2.38 (s, 3H), 2.28~2.24 (m, 2H), 2.08~1.98 (m, 2H); "*C
NMR (100 MHz, DMSO-dy) 6: 173.5, 167.5, 163.8 (d,
“Jer=5.0 Hz), 158.6 (d, 'Jer=244.0 Hz), 153.3 (d,
*Jer=2.0 Hz), 148.5, 141.3, 131.1 (d, *Jer=8.0 Hz),
130.1, 127.5, 127.1, 122.5 (d, *Jep=25.0 Hz), 116.6 (d,
3Jer=9.0 Hz), 109.5 (d, 2Jcr=23.0 Hz), 49.0, 37.2, 32.0,
21.1; HRMS (ESI) caled for C»H, FNsS [M+ H] "
406.1496, found 406.1487.

2-(2- AR K= )-5-(1-(6- L W M Wbk -4- Bk ) TR WE -4-
££)-1,3,4-ME 1 (8d): R O EAK, IFE 56.8%. mup.
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169~170 ‘C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 8.26 (td, J=8.0, 2.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0
Hz, 1H), 7.80~7.75 (m, 2H), 7.69~7.63 (m, 1H), 7.53~
7.48 (m, 1H), 7.45 (td, J=8.0, 2.0 Hz, 1H), 4.34 (d, J=
16.0 Hz, 2H), 3.72~3.65 (m, 1H), 3.41~3.38 (m, 2H),
2.30~2.27 (m, 2H), 2.12~2.03 (m, 2H); *C NMR (100
MHz, DMSO-dg) 6: 175.0 (d, “Jer=4.0 Hz), 163.9 (d,
*Jer=4.0 Hz), 159.7 (d, *Jcr=32.0 Hz), 158.8 (d, 'Jcr=
248.0 Hz), 158.6 (d, 'Jer=243.0 Hz), 153.3 (d, *Jer=2.0
Hz), 148.5, 133.3 (d, *Jcr=8.0 Hz), 131.0 (d, *Jcr=9.0
Hz), 128.6, 125.6 (d, *Jer=3.0 Hz), 122.5 (d, *Jep=24.0
Hz), 117.6 (d, *Jer=11.0 Hz), 116.7 (d, *Jcx=22.0 Hz),
116.6 (d, *Jer=8.0 Hz), 109.5 (d, 2Jer=23.0 Hz), 49.0,
37.0, 32.0; HRMS (ESI) calcd for C,H;sF,NsS [M—}—H]+
410.1246, found 410.1237.

2-(3- AR K= )-5-(1-(6- R M M Wk -4- Bk ) IR WE -4-
5£)-1,3,4-18 — W (8e): R LR, YLE 70.3%. m.p.
193~194 °C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.81~7.79 (m, 2H),
7.75 (td, J=8.0, 4.0 Hz, 2H), 7.61 (dd, J=8.0, 4.0 Hz,
1H), 7.45 (td, J=8.0, 4.0 Hz, 1H), 4.34 (d, J=12.0 Hz,
2H), 3.70~3.62 (m, 1H), 3.42~3.39 (m, 2H), 2.29~2.26
(m, 2H), 2.09~1.99 (m, 2H); “C NMR (100 MHz,
DMSO-d) 6: 174.6 (d, *Jer=3.0 Hz), 166.2 (d, *Jc.r=3.0
Hz), 163.8 (d, “Jer=4.0 Hz), 162.4 (d, 'Jor=248.0 Hz),
158.6 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jcy=2.0 Hz), 148.5,
131.8 (d, *Jer=8.0 Hz), 131.7 (d, *Jcr=8.0 Hz), 131.0 (d,
3Jer=9.0 Hz), 124.0, 122.5 (d, 2Jcr=25.0 Hz), 118.1 (d,
2Jer=21.0 Hz), 116.6 (d, *Jcr=9.0 Hz), 114.1 (d, “Jer=
28.0 Hz), 109.4 (d, 2Jer=23.0 Hz), 48.9, 37.2, 32.0;
HRMS (ESI) caled for CyH,sF,NsS [M+H]" 410.1246,
found 410.1231.

2-(4- 9 R B )-5-(1-(6- 96 W MR bR -4- I ) IR BE -4-
H)-1,3,4-15 —M(8f): B AR, 1 80.4%. mp. 171~
172 “C; 'H NMR (400 MHz, DMSO-dj) 6: 8.68 (s, 1H),
8.05~8.01 (m, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.81~
7.74 (m, 2H), 7.44~7.39 (m, 2H), 4.34 (d, J=12.0 Hz,
2H), 3.69~3.61 (m, 1H), 3.42~3.36 (m, 2H), 2.28~2.25
(m, 2H), 2.09~1.99 (m, 2H); “C NMR (100 MHz,
DMSO-d) 0: 174.0, 166.4, 163.8 (d, *Jo.r=4.0 Hz), 163.7
(d, 'Jer=248.0 Hz), 158.6 (d, 'Jer=244.0 Hz), 153.3 (d,
*Jer=2.0 Hz), 148.3, 130.9 (d, *Jcr=9.0 Hz), 131.0 (d,
3Jer=9.0 Hz), 126.4 (d, *Jcr=3.0 Hz), 122.6 (d, “Jer=
25.0 Hz), 116.7 (d, YJer=23.0 Hz), 116.6, 109.5 (d,
2Jer=23.0 Hz), 49.0, 37.2, 32.0; HRMS (ESI) calcd for
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CHsFoNsS [M+H]" 410.1246, found 410.1236.

2-(2- & AR K= )-5-(1-(6- L W M Wbk -4- B ) R WE -4-
H£)-1,3,4-H W (8g): [ B [EH &, K 81.6%. m.p.
155~156 ‘C; "H NMR (400 MHz, DMSO-dq) J: 8.67 (s,
1H), 8.14 (dd, J=8.0, 2.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0
Hz, 1H), 7.80~7.75 (m, 2H), 7.72 (dd, J=8.0, 2.0 Hz,
1H), 7.61 (td, J=8.0, 2.0 Hz, 1H), 7.56 (td, J=8.0, 2.0 Hz,
1H), 4.34 (d, J=12.0 Hz, 2H), 3.73~3.65 (m, 1H), 3.41~
3.36 (m, 2H), 2.31~2.27 (m, 2H), 2.13~2.03 (m, 2H);
3C NMR (100 MHz, DMSO-d;) d: 175.3, 163.8 (d, *Jer=
4.0 Hz), 162.8, 158.6 (d, 'Jor=244.0 Hz), 153.3 (d,
“Jor=2.0 Hz), 148.5, 132.4, 131.5, 131.1, 131.0 (d,
3Jer=9.0 Hz), 130.7, 128.5, 128.1, 122.5 (d, Jer=25.0
Hz), 116.6 (d, *Jcr=8.0 Hz), 109.5 (d, “Jcr=23.0 Hz),
49.0, 37.0, 32.0; HRMS (ESI) caled for C,H;sFCINsS
[M+H]" 426.0950, found 426.0939.

2-(3- F K B )-5-(1-(6- 96 W MR Ik -4- JE ) IR BE -4-
$£)-1,3,4-1 I (8h): R IE B [E AR, KE 78.5%. m.p.
168~169 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 8.01 (t, J=2.0 Hz, 1H), 7.93~7.90 (m, 2H), 7.80~
7.73 (m, 2H), 7.66~7.64 (m, 1H), 7.59 (t, J=8.0 Hz, 1H),
434 (d, J=12.0 Hz, 2H), 3.70~3.63 (m, 1H), 3.42~3.36
(m, 2H), 2.28~2.26 (s, 2H), 2.09~1.99 (m, 2H); "*C
NMR (100 MHz, DMSO-dy) 0: 174.6, 166.1, 163.8 (d,
Jer=4.0 Hz), 158.6 (d, 'Jor=244.0 Hz), 153.3 (d,
*Jer=2.0 Hz), 148.4, 134.1, 131.6, 131.4, 131.0, 130.9 (d,
Jer=9.0 Hz), 126.8, 126.5, 122.5 (d, *Jcr=25.0 Hz),
116.6 (d, *Jcr=9.0 Hz), 109.5 (d, 2Jer=23.0 Hz), 48.9,
37.2, 32.0; HRMS (ESI) calcd for C,H;sFCINsS [M+H]"
426.0950, found 426.0939.

2-(4- K B )-5-(1-(6- 6 W M Ik -4- I ) IR BE -4-
5)-1,3,4-1€ W (8i): RER O E AR, IR 89.1%. m.p.
171~172 “C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 7.99 (d, J=8.0 Hz, 2H), 7.92 (dd, J=8.0, 4.0 Hz,
1H), 7.80~7.74 (m, 2H), 7.64 (d, J=8.0 Hz, 2H), 4.34 (d,
J=12.0 Hz, 2H), 3.69~3.62 (m, 1H), 3.43~3.38 (m, 2H),
2.28~2.25 (m, 2H), 2.09~1.99 (m, 2H); >C NMR (100
MHz, DMSO-dq) : 174.3, 166.4, 163.8 (d, *Jc.s=4.0 Hz),
158.6 (d, 'Jep=244.0 Hz), 153.3 (d, “Jcr=2.0 Hz), 148.5,
135.9, 131.1 (d, *Je.r=8.0 Hz), 129.6, 129.3, 128.6, 122.6
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=8.0 Hz), 109.5 (d,
2Jer=24.0 Hz), 49.0, 37.2, 32.0; HRMS (ESI) calcd for
CH sFCINSS [M+H]" 426.0950, found 426.0940.

2-(2- ¥ R K= )-5-(1-(6- L W M Wbk -4- ) TR WE -4-
3)-1,3,4-1 —I(8j): AR A, 1K 73.0%. m.p. 145~
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146 “C; 'H NMR (400 MHz, DMSO-dj) 6: 8.67 (s, 1H),
7.99 (dd, J=8.0, 2.0 Hz, 1H), 7.92 (dd, J=8.0, 4.0 Hz,
1H), 7.87 (dd, J=8.0, 4.0 Hz, 1H), 7.80~7.74 (m, 2H),
7.59 (td, J=8.0, 2.0 Hz, 1H), 7.52 (td, J=8.0, 4.0 Hz, 1H),
4.35 (d, J=12.0 Hz, 2H), 3.73~3.65 (m, 1H), 3.41~3.35
(m, 2H), 2.31~2.28 (m, 2H), 2.12~2.02 (m, 2H); "“C
NMR (100 MHz, DMSO-dy) o: 175.2, 164.4, 163.9 (d,
“Jer=4.0 Hz), 158.6 (d, 'Jer=244.0 Hz), 153.3 (d,
*Jor=2.0 Hz), 148.5, 134.0, 132.5, 131.8, 131.0 (d,
3Jer=9.0 Hz), 130.5, 128.4, 122.5 (d, 2Jcr=25.0 Hz),
121.7, 116.6 (d, *Jcr=9.0 Hz), 109.5 (d, “Jcy=23.0 Hz),
49.0, 37.1, 32.0; HRMS (ESI) caled for C,H;gsFBrN;sS
[M+H]" 470.0445, found 470.0432.

2-(3- ¥R R K= )-5-(1-(6- L M M Wk -4- B ) IR WE -4-
HE)-1,3,4-M8 W (8K): v I LR, IFE 54.5%. m.p.
166~167 “C; "H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 8.15 (t, J=2.0 Hz, 1H), 7.97~7.95 (m, 1H), 7.92
(dd, J=8.0, 4.0 Hz, 1H), 7.80~7.73 (m, 3H), 7.53 (t, J=
8.0 Hz, 1H), 4.34 (d, J=16.0 Hz, 2H), 3.70~3.63 (m,
1H), 3.43~3.35 (m, 2H), 2.29~2.25 (m, 2H), 2.09~1.99
(m, 2H); "*C NMR (100 MHz, DMSO-d) d: 174.6, 166.0,
163.8 (d, “Jep=5.0 Hz), 158.6 (d, 'Jc.r=243.0 Hz), 153.3
(d, “Jer=2.0 Hz), 148.5, 133.9, 131.8, 131.7, 131.0 (d,
3Jer=9.0 Hz), 129.6, 126.9, 122.6 (d, *Jcr=24.0 Hz),
122.5, 116.6 (d, *Jc.r=9.0 Hz), 109.5 (d, 2Jcy=23.0 Hz),
49.0, 37.2, 32.0; HRMS (ESI) caled for C,H;gsFBrN;sS
[M+H]" 470.0445, found 470.0432.

2-(4- 1R 2R B )-5-(1-(6- 98 W WA Ik -4- 3 ) IR BE -4-
)-1,3,4-WE —I(8Y): T A[E A, Y 70.3%. m.p. 192~
193 “C; 'H NMR (400 MHz, DMSO-dj) 6: 8.67 (s, 1H),
7.93~7.90 (m, 3H), 7.80~7.73 (m, 4H), 4.33 (d, J=12.0
Hz, 2H), 3.68~3.61 (m, 1H), 3.41~3.38 (m, 2H), 2.28~
2.25 (m, 2H), 2.09~1.99 (m, 2H); >C NMR (100 MHz,
DMSO-d) d: 174.3, 166.5, 163.8 (d, *Je.r=4.0 Hz), 158.6
(d, '"Jer=244.0 Hz), 153.3 (d, “Jor=2.0 Hz), 148.5,
132.5, 131.0 (d, *Je.r=9.0 Hz), 129.5, 128.9, 124.7, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=8.0 Hz), 109.5 (d,
2Jer=23.0 Hz), 48.9, 37.2, 32.0; HRMS (ESI) calcd for
CH sFBrNsS [M+H]" 470.0445, found 470.0432.

2-(1-(6- F5L W P K -4- 2 ) R Wi -4- 5 )-5-(2- fiff & 2R
3)-1,3,4- 18 — I (8m): B {4 [ 1K, ILE 66.2%. m.p.
201~202 °C; '"H NMR (400 MHz, DMSO-dj) J: 8.67 (s,
1H), 8.14~8.12 (m, 1H), 7.96~7.82 (m, 4H), 7.80~7.75
(m, 2H), 4.34 (d, J=16.0 Hz, 2H), 3.72~3.66 (m, 1H),
3.41~3.35 (m, 2H), 2.30~2.27 (m, 2H), 2.11~2.01 (m,
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2H); *C NMR (100 MHz, DMSO-dy) 0: 175.8, 163.8 (d,
*Jer=4.0 Hz), 162.5, 158.6 (d, 'Jc.p=243.0 Hz), 153.3 (d,
*Jor=1.0 Hz), 148.4, 148.3, 133.4, 132.4, 132.2, 131.0 (d,
3Jer=8.0 Hz), 124.8, 123.1, 122.5 (d, 2Jcr=25.0 Hz),
116.6 (d, *Jer=8.0 Hz), 109.5 (d, Jer=23.0 Hz), 49.0,
37.1, 32.0; HRMS (ESI) calcd for C,;H sFN4O,S [M+H]"
437.1191, found 437.1179.

2-(1-(6- 55 VW P Mk -4 2 ) TR W -4- 35 )-5-(3- fiff kR
H£)-1,3,4-1E — 1 (8n): B AU[E A, R 78.0%. m.p.
205~207 °C; '"H NMR (400 MHz, DMSO-d;) o: 8.70 (t,
J=2.0 Hz, 1H), 8.67 (s, 1H), 8.42~8.38 (m, 2H), 7.92
(dd, J=8.0, 4.0 Hz, 1H), 7.86 (t, J=8.0 Hz, 1H), 7.80~
7.73 (m, 2H), 4.34 (d, J=12.0 Hz, 2H), 3.73~3.66 (m,
1H), 3.44~3.40 (m, 2H), 2.30~2.27 (m, 2H), 2.11~2.01
(m, 2H); *C NMR (100 MHz, DMSO-d;) d: 175.1, 165.5,
163.8 (d, “Jo.r=4.0 Hz), 162.4, 158.6 (d, 'Jc.r=244.0 Hz),
153.3 (d, “Jor=1.0 Hz), 148.5, 148.3, 134.0, 131.3, 131.0
(d, *Jer=9.0 Hz), 125.6, 122.5 (d, 2Jcr=25.0 Hz), 121.7,
116.6 (d, *Jer=9.0 Hz), 109.5 (d, Jer=23.0 Hz), 48.9,
37.2,32.0; HRMS (ESI) calcd for C,;H sFN4O,S [M+H]"
437.1191, found 437.1179.

2-(1-(6- 55t VW P Mk -4 2 ) R W -4- 35 )-5-(4- i & O
H£)-1,3,4- M — W (80): £1 5 [EH 1A, HE 69.5%. m.p.
224~226 °C; '"H NMR (400 MHz, DMSO-dq) J: 8.67 (s,
1H), 8.39 (d, J=12.0 Hz, 2H), 8.25 (d, J=12.0 Hz, 2H),
7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~7.73 (m, 2H), 4.34 (d,
J=12.0 Hz, 2H), 3.74~3.66 (m, 1H), 3.46~3.39 (m, 2H),
2.30~2.27 (m, 2H), 2.11~2.01 (m, 2H); *C NMR (100
MHz, DMSO-dq) d: 175.6, 165.6, 163.8 (d, *Jc.s=5.0 Hz),
162.3, 158.6 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jcy=1.0 Hz),
148.7, 148.5, 131.0 (d, *Jor=9.0 Hz), 128.8, 124.7, 122.5
(d, 2Jer=25.0 Hz), 116.6 (d, *Jer=9.0 Hz), 109.5 (d,
2Jer=23.0 Hz), 48.9, 37.2, 32.0; HRMS (ESI) calcd for
C,H,sFNgO,S [M+H]" 437.1191, found 437.1174.

2-(1-(6- 95 V2 1 K -4 JEE Y DR W -4- FE ) -5 -(4-( = 93 HH %)
FRHE)-1,3,4-E M (8p): IREREE A, UK 85.2%. m.p.
191~192 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 8.19 (d, J=8.0 Hz, 2H), 7.93 (d, J=8.0 Hz, 2H), 7.92
(dd, J=8.0, 4.0 Hz, 1H), 7.80~7.73 (m, 2H), 4.34 (d, J=
12.0 Hz, 2H), 3.72~3.65 (m, 1H), 3.42~3.36 (m, 2H),
2.30~2.27 (m, 2H), 2.11~2.01 (m, 2H); *C NMR (100
MHz, DMSO-dq) d: 175.0, 166.1, 163.8 (d, *Jc.s=5.0 Hz),
158.6 (d, 'Jep=243.0 Hz), 153.3 (d, “Jor=2.0 Hz), 148.5,
132.2 (q, 'Jep=270.0 Hz), 131.0 (d, *Jc.=9.0 Hz), 130.9
(q, “Jer=32.0 Hz), 130.7, 128.4, 126.4 (q, *Jcr=>5.0 Hz),
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122.5 (d, 2Jep=25.0 Hz), 116.6 (d, *Jcr=8.0 Hz), 109.5
(d, 2Jep=22.0 Hz), 48.9, 37.2, 32.0; HRMS (ESI) calcd
for Co,H;sFsNsS [M+H]" 460.1214, found 460.1197.

2-(1-(6- 550 W P R -4- K Y DR W -4-J5)-1,3,4- 18 — 12~
F)FHEK(8q): KA, IR 72.4%. mp. 194~
196 ‘C; '"H NMR (400 MHz, DMSO-dy) 6: 8.67 (s, 1H),
8.15 (d, J=8.0 Hz, 2H), 8.03 (d, J=8.0 Hz, 2H), 7.91 (dd,
J=8.0, 4.0 Hz, 1H), 7.79~7.72 (m, 2H), 4.34 (d, J=12.0
Hz, 2H), 3.72~3.64 (m, 1H), 3.42~3.36 (m, 2H), 2.30~
2.26 (m, 2H), 2.10~2.00 (m, 2H); *C NMR (100 MHz,
DMSO-d) d: 175.3, 166.0, 163.8 (d, *Jo.r=5.0 Hz), 158.6
(d, Jer=244.0 Hz), 153.3 (d, “Jer=1.0 Hz), 1484,
133.7, 133.4, 131.0 (d, *Jer=9.0 Hz), 128.3, 122.5 (d,
2Jer=25.0 Hz), 118.3, 116.6 (d, *Jor=8.0 Hz), 113.4,
109.5 (d, 2Jer=23.0 Hz), 48.9, 37.2, 32.0; HRMS (ESI)
caled for CpHgFNGS [M + H] " 417.1292, found
417.1277.

2-(1-(6- o, 2 PR B -4- 22 ) WIR Wi -4- 5L )-5-(4- R 4 B O
H)-1,3,4-M M (8r): [, 10E 80.3%. m.p.
164~165 “C; "H NMR (400 MHz, DMSO-dy) J: 8.67 (s,
1H), 7.93~7.89 (m, 3H), 7.80~7.73 (m, 2H), 7.10 (d, J=
8.0 Hz, 2H), 4.33 (d, J=16.0 Hz, 2H), 3.84 (s, 3H), 3.63~
3.59 (m, 1H), 3.41~3.36 (m, 2H), 2.26~2.23 (m, 2H),
2.07~1.97 (m, 2H); *C NMR (100 MHz, DMSO-d) o:
172.9, 167.2, 163.8 (d, “Jcr=4.0 Hz), 161.5, 158.6 (d,
'Jer=244.0 Hz), 153.3 (d, “Joy=2.0 Hz), 148.5, 131.0 (d,
3Jer=9.0 Hz), 129.2, 122.5 (d, *Jer=25.0 Hz), 122.3,
116.6 (d, *Jcr=9.0 Hz), 114.8, 109.5 (d, 2Jc.r=23.0 Hz),
55.5, 49.0, 37.1, 32.0; HRMS (ESI) calcd for CaH, F-
N;OS [M+H]" 422.1445, found 422.1430.

2-(1-(6- 50 W ML IR -4- 528 ) DR 1 -4- 255 )-5-(4-( =3 FH 4
FE)RIE)-1,3,4-1E W (8s): v A AR, IR 75.5%.
m.p. 170~171 ‘C; '"H NMR (400 MHz, DMSO-d;) o
8.67 (s, 1H), 8.11 (d, J=8.0 Hz, 2H), 7.92 (dd, J=8.0, 4.0
Hz, 1H), 7.80~7.73 (m, 2H), 7.56 (d, J=8.0 Hz, 2H),
434 (d, J=12.0 Hz, 2H), 3.70~3.62 (m, 1H), 3.42~3.35
(m, 2H), 2.29~2.26 (m, 2H), 2.10~2.00 (m, 2H); "*C
NMR (100 MHz, DMSO-dy) o: 174.5, 166.1, 163.8 (d,
“Jer=4.0 Hz), 158.6 (d, 'Jor=244.0 Hz), 153.3 (d,
*Jer=2.0 Hz), 150.1, 148.5, 131.0 (d, *Jcr=8.0 Hz),
129.7, 128.9, 122.5 (d, %Jer=25.0 Hz), 121.9, 120.0 (q,
"Jer=255.0 Hz), 116.6 (d, *Jer=28.0 Hz), 109.5 (d,
2Jer=23.0 Hz), 48.9, 37.2, 32.0; HRMS (ESI) calcd for
CpH sF4NsOS [M+H]" 476.1163, found 476.1149.

2-(1-(6- F, W WA b -4 FE ) DR g -4- 3 )-5-( Nk g -2-
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FE)-1,3,4-1E I (8t): VR K L [E AR, IFE 81.7%. mup.
194~195 °C; '"H NMR (400 MHz, DMSO-d) J: 8.70 (d,
J=8.0 Hz, 1H), 8.66 (s, 1H), 8.25 (d, J=8.0 Hz, 1H), 8.03
(td, J=8.0, 2.0 Hz, 1H), 7.91 (dd, J=8.0, 4.0 Hz, 1H),
7.79~7.72 (m, 2H), 7.59~7.56 (m, 1H), 4.33 (d, J=16.0
Hz, 2H), 3.66~3.60 (m, 1H), 3.40~3.34 (m, 2H), 2.28~
2.26 (m, 2H), 2.10~2.00 (m, 2H); *C NMR (100 MHz,
DMSO-dg) d: 175.6, 169.5, 163.8 (d, *Jo.r=4.0 Hz), 158.6
(d, 'Jer=244.0 Hz), 153.3 (d, Yer=1.0 Hz), 150.2,
148.5, 148.3, 138.1, 131.0 (d, *Jc.r=9.0 Hz), 126.0, 122.5
(d, *Jer=25.0 Hz), 120.3, 116.6 (d, *Jcr=9.0 Hz), 109.5
(d, 2Jer=23.0 Hz), 49.0, 37.2, 32.0; HRMS (ESI) calcd
for CooH,sFNS [M+H]" 393.1292, found 393.1278.
2-(1-(6- o, P P b -4~ 5L ) R W -4- 5 )-5-( & Wy -2-
££)-1,3,4-ME M 8u): R O E AR, WFE 57.3%. mp.
165~166 ‘C; "H NMR (400 MHz, DMSO-dq) J: 8.67 (s,
1H), 7.91 (dd, J=8.0, 4.0 Hz, 1H), 7.83 (d, J=4.0 Hz,
1H), 7.77~7.73 (m, 3H), 7.24 (t, J=8.0, 4.0 Hz, 1H), 4.33
(d, J=12.0 Hz, 2H), 3.65~3.58 (m, 1H), 3.40~3.36 (m,
2H), 2.26~2.24 (m, 2H), 2.07~1.97 (m, 2H); *C NMR
(100 MHz, DMSO-dg) d: 173.2, 163.8 (d, “Jcr=4.0 Hz),
161.4, 158.6 (d, 'Jo.r=244.0 Hz), 153.3 (d, *Jcy=2.0 Hz),
148.4, 131.6, 131.0 (d, *Jer=9.0 Hz), 130.7, 130.3, 128.6,
122.5 (d, 2Jer=24.0 Hz), 116.6 (d, *Jcr=9.0 Hz), 109.5
(d, 2Jer=23.0 Hz), 48.9, 37.1, 31.9; HRMS (ESI) calcd
for CoH;,FNsS, [M-+H]" 398.0904, found 398.0893.
2-(1-(6- et P P bR -4- 5% ) IR WE -4- JE )-5-( K g -2-
$)-1,3,4-M — W (8v): R AR, WE 52.0%. m.p.
148~149 °C; '"H NMR (400 MHz, DMSO-d;) J: 8.66 (s,
1H), 8.00 (dd, J=4.0, 1.0 Hz, 1H), 7.90 (dd, J=8.0, 4.0
Hz, 1H), 7.78~7.71 (m, 2H), 7.28 (dd, J=2.0, 1.0 Hz,
1H), 6.76 (dd, J=4.0, 2.0 Hz, 1H), 4.32 (d, J=16.0 Hz,
2H), 3.66~3.58 (m, 1H), 3.39~3.36 (m, 2H), 2.27~2.23
(m, 2H), 2.07~1.97 (m, 2H); “C NMR (100 MHz,
DMSO-dg) 6: 172.8, 163.8 (d, “Jer=4.0 Hz), 158.6 (d,
'Jer=244.0 Hz) 157.6, 153.2 (d, *Jc.;=2.0 Hz), 1483,
146.2, 144.7, 130.9 (d, *Jer=8.0 Hz), 122.5 (d, Jer=
25.0 Hz), 116.6 (d, *Jer=9.0 Hz), 112.9, 112.0, 109.5 (d,
2Jer=23.0 Hz), 49.0, 37.0, 32.0; HRMS (ESI) calcd for
C,oH,,FN;OS [M+H]" 382.1132, found 382.1117.
2-(4-GRUT 2 ) 2K 3k )-5-(1-(6- FU e MR b -4- 56 ) R i -4
55)-1,3,4-1 W (8w): TR B A E R, WE 67.1%. m.p.
158~159 °C; "H NMR (400 MHz, DMSO-d;) J: 8.67 (s,
1H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.87 (d, J=8.0 Hz,
2H), 7.79~7.73 (m, 2H), 7.57 (d, J=8.0 Hz, 2H), 4.34 (d,
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J=13.0 Hz, 2H), 3.66~3.59 (m, 1H), 3.50~3.41 (m, 2H),
2.27~2.24 (m, 2H), 2.08~1.98 (m, 2H), 1.31 (s, 9H); "°C
NMR (100 MHz, DMSO-dy) d: 173.5, 167.4, 163.8 (d,
*Jer=4.0 Hz), 158.6 (d, 'Joy=244.0 Hz), 154.1, 153.3 (d,
*Jer=2.0 Hz), 148.3, 131.0 (d, *Jer=8.0 Hz), 127.4,
127.1, 126.3, 122.6 (d, 2Jcr=24.0 Hz), 116.6 (d, *Jor=
9.0 Hz), 109.5 (d, %Jcr=23.0 Hz), 49.0, 37.2, 34.7, 32.0,
30.9; HRMS (ESI) caled for C,sH,;FNsO [M—I—H]+
432.2194, found 432.2187.

2-(1-(6- 550 W P R -4- K ) DR W -4- J5 )-5- DR HE - 1,3, 4-
—I(8x): A, 1K 70.6%. mp. 181~182 C; 'H
NMR (400 MHz, DMSO-dq) 6: 8.67 (s, 1H), 7.97 (dd, J=
8.0, 4.0 Hz, 2H), 7.92 (dd, J=8.0, 4.0 Hz, 1H), 7.80~7.73
(m, 2H), 7.58~7.55 (m, 3H), 4.34 (d, J=12.0 Hz, 2H),
3.68~3.60 (m, 1H), 3.41~3.37 (m, 2H), 2.28~2.26 (m,
2H), 2.09~1.99 (m, 2H); *C NMR (100 MHz, DMSO-d;)
5:173.9, 167.5, 163.8 (d, *Jer=4.0 Hz), 158.6 (d, 'Jer=
244.0 Hz), 153.3 (d, *Jcr=2.0 Hz), 148.5, 131.3, 131.0 (d,
3Jer=9.0 Hz), 129.7, 129.5, 127.6, 122.5 (d, *Jer=25.0
Hz), 116.6 (d, *Jcr=9.0 Hz), 109.5 (d, “Jcr=23.0 Hz),
49.0, 37.2, 32.0; HRMS (ESI) calcd for Cy HoFNsS [M+
H]" 392.1340, found 392.1330.

2-(1-(6- 9 W P Mk -4- 52 ) DR g -4- 35 )-5-(3,4,5- — H 4R
FLORBL)-1,3,4-WE M (8y): RIAK B [EAA, UEE 53.7%.
m.p. 164~165 C; 'H NMR (400 MHz, DMSO-d;) o
8.67 (s, 1H), 7.91 (dd, J=8.0, 4.0 Hz, 1H), 7.78~7.73 (m,
2H), 7.21 (s, 2H), 4.33 (d, J=12.0 Hz, 2H), 3.88 (s, 6H),
3.73 (s, 3H), 3.66~3.60 (m, 1H), 3.41~3.36 (m, 2H),
2.27~2.24 (m, 2H), 2.06~1.98 (m, 2H); >C NMR (100
MHz, DMSO-dq) J: 173.9, 167.4, 163.8 (d, *Jc.s=4.0 Hz),
158.6 (d, 'Jer=244.0 Hz), 153.4, 153.3 (d, *Jcr=1.0 Hz),
148.5, 139.8, 131.0 (d, *Jer=9.0 Hz), 125.1, 122.5 (d,
2Jer=25.0 Hz), 116.6 (d, *Jcy=9.0 Hz), 109.5 (d, *Jer=
23.0 Hz), 104.9, 60.2, 56.2, 49.0, 37.2, 32.1; HRMS (ESI)
caled for CyHysFNsOsS [M + H]© 482.1657, found
482.1640.

3.3 HIESEMNIK A
33.1 AR EWNKT &

K B 22 A Ry B2 7 T 44 B A B B IR B
FEE(PDA) LM HArb 54 6a~6y 1 8a~8y X /N7
75 % T W (Gibberella zeae) ~ 1 3¢ 7% JH J5 1 (Colleto-
trichum  gloeosporioides) Al 3 B¢ J& 12 9 W (Cytospora
mandshurica) FRANMIEFE . K E 8 50 ng/mL,
BAFEMESR 3 W, [F R LR &S 28R R
(Hymexazol) A BHPEXT fE 24, %55 DMSO Jy7s X
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TSRS SR T 55 S T VR 11 %% 3~4 mm AT ELAR N 4

mm G, RABERRFRIERAE, RFET

28+ 1) CH:FFHEF 3~5 d, FFTAMRREEERS

AR BEREE R IR EARN 2/3 I, SRR +528 X%

FHRSL R V& AT, 1% AT H ARG -S4 i 2.
I 2 (%) =(C— T)/(C—0.4) X 100%

Hrb, C R E IR T AT, T A2 iR 52H 1 B
HHERA.
332 MM EENK T

SRR B BEVEP P DUKRS (LA B (Xoo) A5
I TR (Xac) A B 5 A6 95 BT (Rs) 0T 5, DA i Ak
A% TR 771 - At 14 (BMIT) R 18 B4 40 (TDIC) 2 BH 4 %of B 245 7).
IR EE 23591029 100 A1 50 pg/mL, MR T LA %) 6a~ 6y
1 8a~8y MIMRAMTTAHBEIE 1. K it AK HE 2455770 7331
B B R A 100 AT 50 pg/mL 4 NB AR 775
FRE S, WEH oD fH, ZEE N ILHE I3 OD 14.
SRIGHEENZIRANE, £Q28+1) ‘C. 180 r/min [HIIETE I
PR F ARG 5557 48 h, 4 1A BE I BRI RAE 73 e T B
Wi5E OD MH, AR S BIEFREER OD fE. #% F=it
SR INAL 4 4 ) 26

IE OD =% H15 7% OD {H— LH K 73 OD
H

PR (%) = (K 1E Ji X 5% 5 3L R OD fH — R IE
O o R IR IE OD (H)/ARLIE G5 R B FR B B OD fH X
100%

HBIM AL (Supporting Information) Hx{L &4 6i Al
8x MR A s, FIk 7a~T7y. HAsLEY) 6a~6y
K 8a~8y ] '"H NMR."*C NMR #1 HRMS JF 515 &. X
L L AT BA A 3% AT X 35 (http://sioc-journal.cn/) b R
.
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