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Design, Synthesis and Activities of Multiheterocyclic Modified Novel
Molecules Using 1,3-Selenazole as Template
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Abstract Six kinds, twenty-two novel target molecules were first designed and synthesized by using substituted
1,3-selenazole as a template, which were modified by 1,2,4-triazole, tetrazole, oxadiazole, pyrazole, 1,2,4-triazine and succinic
imide respectively. Their structures were confirmed by IR, NMR and HRMS. The inhibitory activities of the target molecules
against cell division cycle 25B phosphatase (Cdc25B) were evaluated. As a result, thirteen compounds exhibited good inhibi-
tory activities. The ICs, values of five compounds were lower than the positive reference Na;VO, and were expected to be
anticancer drugs leading compounds. The analysis of structure-activity relationship found that the introduction of mul-
tinitrgon-heterocyclic triazole, tetrazole and triazine, thiadiazole and oxadiazole containing amino or mercapto group onto

ARTICLE

1,3-selenazole were expected to obtain novel excellent bioactivity organic selenium containing molecules.
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Figure 1 Molecules containing thiazole furan and selenazole
furan
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2.7 £ A7 Kb H B G AR TR AR T R ) HE S AR . 7 PC
NMR B, 7£ 6 110~185 JulE A H IS 518~ 75
BN IR I BRAS 5, 1E 0 55 A A7 it FAE SE S 5
e, 75 & 18.2 /A AMlime 3R b FHIE Rk A5 5 1. 7F
HRMS BEEH, B FHHI T M1 BiRs
T4 R 260 Schemes 1~7 Fis.

1.2 BFrEPRESEENK

N KA R IR RAKIE Cde25B fEfL L5,
DL GST & & A B FE TiE R, MR EE
GSH-SEMIFE2lfk, $RA37EPE GST @A Cde25B & A.
KHZOGIEY) OMFP 5 82N [F Ak & Pk 25 2H g (0 1k
5. OMFP /K f# =47 OMF #% 485 nm ¥R IR
Je AR S KA 530 nm (S ERIINE S, AT %2
A P o5 AR A B A 5ot FL A 17

H AR5 % Cde25B Al 3 P Wik v 1 508 24
LSRN, TERPIKRIEN 5 pg/mL B, #E =AML,
SRR S S PEREAT WD GRIAR. IR BN H] KT 50% 4L
EIAT SR, WA RN S pg/mL IR0 S 1,
15 AR 1 7R ARG 2R, B ICs {H. ICso R I
itV TR it A FEE AT JEZR ML ANAG B, 75 128 SR 0 7 ¥
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X 22 FhE AR A IR S AT T ] Cde25B
BRI AT, 459K, 13 Rk &%t Cde25B BA
BT R AMENEE, b SAZ-14 Ky3MH i s, 55
105.04%. {E3E— MR 1Cs, 18 145 B, SAZ-1.
SAZ-9. SAZ-13. SAZ-14 1l SAZ-18 Jt45 5 Fh HArs
TV M = T P M S ) Na;VO, [(1.8610.24)
ng/mL)], H ICs 553 %)N 1.824+0.65. 1.46+0.45. 1.75
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PRI, VAR AR IEIR I 13- e it 75 45
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Scheme 2 Synthesis of 1,2,4-triazole containing compounds SAZ-3~SAZ-5
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Table 1 Inhibition of target compounds against Cdc25B

Compd. Cdc25B _ Compd. Cdc25B _
Inhibition rate“/% 1Cso”/(ugemL ") Inhibition rate“/% 1Cso”/(ugemL ")

SAZ-1 84.30+4.52 1.8240.65 SAZ-13 75.15+4.16 1.754+0.39
SAZ-2 78.06+7.06 1.8940.14 SAZ-14 105.04+2.10 1.254+0.26
SAZ-3 96.07+6.38 1.954+0.34 SAZ-15 77.62+7.62 3.254+045
SAZ-4 87.071+0.46 2.044+0.22 SAZ-16 9.48+3.41 NA
SAZ-5 73.30+5.05 4.851+0.29 SAZ-17 15.8613.89 NA
SAZ-6 18.8+3.32 NA SAZ-18 90.57+6.85 1.46+0.19
SAZ-7 25.6+3.08 NA SAZ-19 83.23+1.03 3.9340.16
SAZ-8 31.99+3.13 NA SAZ-20 74211245 4.341+0.36
SAZ-9 87.23+7.64 1.461+0.45 SAZ-21 81.27+3.94 2.66+0.14
SAZ-10 28.77+4.56 NA SAZ-22 51.53+6.14 NA
SAZ-11 20.76+1.12 NA Na;VO, — 1.861+0.24
SAZ-12 16.18+9.22 NA

REMIRE R 20 pg/mL I OISR © TCso FLEILARIRE B EIRIE D S pg/mL B AR ) SRl 2 M SR 5145 1)

rate-Mass TOF LC/MS HUNE A o s A €018 AT R 8] 5
PEICFHAX; TENSOR 27 {# 57 AR HaT Ah e iEAY; X-5 7
TS SIE AL, AR IE; WFH-203B B = 440
AT

3.2 L& SA-1~SA-12 tHE R

Hr AR SA-1 AR SCHR[49] 10 7 A Ak, R TR A
SA-2 MG SCHR[S01 & 1k, P 4UE 5 SCik(E — 3K
321 2-(4-F AR H)-4-F K -1,3-mhvk-5-F BR T B
(SA-3)49 & Ak

EERAAET, B 0.4 g (0.0019 mol) ) Al & SA-2
F =30, NN 15 mL 48X JoK CRER AR, T
J10.265 mL (0.0019 mol) 2-5 LMk 2.1 Z.F, #hn5e e
&, WWCNTES M, BEEE 15 min, BB, RES
Bz 78 C, [\, HEEAIETLOWMRB, &N
BHEIZ08 2 he REF LG, BREE, AEE=RE, 1§
WA, BN 50 mL vKAKIREYH, Bk, A6
EEANT L, g, BEAH 20 mL 28R4 SR G
IR A 0.505 g, K 82%. mu.p. 95.1~96.0 'C; 'H
NMR (500 MHz, DMSO-d) 6: 7.86 (d, J=8.80 Hz, 2H,
PhH), 6.94 (d, J=8.80 Hz, 2H, PhH), 4.34 (q, J=7.10 Hz,
2H, CH,), 3.86 (s, 3H, OCHj3), 2.74 (s, 3H, CH3), 1.38 (t,
J=7.15 Hz, 3H, CH;); IR (KBr) v: 3080, 2936, 1670,
1599, 1465, 1250, 841 cm '. HRMS (positive-ESIMS)
caled for Ci4H;sNOsSe (M + 1) © 325.0217, found
325.0226.
322 2-(4-F ARH)-4-F H-1,3-m57-5-8% BE B (SA-
4) 49 4 A%,

B 0.972 g (0.003 mol)) A& SA-3 F =FiffH,
O 10 mL ZEERFE AR, TR T78 C, L2127
mL KA, BidE, TTEBBIEHALL, B, HREE

446 http://sioc-journal.cn/

© 2017 Chinese Chemical Society & SIOC, CAS

BJE R A, O TLC W, NI TEZ) 14 he &
B 58 G R PGS g, JERA EVE IR, TN UKAE A R
— M, HrihlEfAE, HES K EE A, EAH 20 mL L5
LS A AR GE 0.558 g, IR 60%. m.p. 192.1~
1932 °C; '"H NMR (500 MHz, DMSO-d) J: 7.86 (d, J=
8.80 Hz, 2H, PhH), 6.94 (d, J=8.80 Hz, 2H, PhH), 6.93 (s,
1H, NH), 4.82 (s, 2H, NH,), 3.86 (s, 3H, OCH,), 2.74 (s,
3H, CHs); IR (KBr) v: 3440, 3288, 3010, 2924, 1673,
1599, 1500, 1465, 1240, 845 cm ™ '. HRMS (positive-ESI-
MS) calcd for C;,H 3N30,Se (M—I—l)+ 311.0173, found
311.0182.
323 2-(2-(4-W AR H)-4-F H-1,3-80-5-5 3 )-N-
R R AWK (SA-5) 89 A A%

H7.0.31 g (0.001 mol)H[A] {4 SA-4 T- =, A
10 mL W%, RETE 78 C, MiEET4EmM, A
0.2 mL (0.015 mol) il K, Hitt, AR AEKEA
FHEWW. L 30 min J5, BEEEAIZEETH, 462200
T, B TLC W s, SRR T 24958 8 h. OB 58
G, FREAIEER, FEARIE, S O
EAE MR E AR 0312 g, K 70%. mp. 211.5~
212.3 °C; "H NMR (500 MHz, DMSO-d;) d: 11.03 (s, 1H,
NH), 10.16 (s, 1H, NH), 9.81 (s, 1H, NH), 7.94 (d, J=8.75
Hz, 2H, PhH), 7.35 (t, J=7.75 Hz, 3H, PhH), 7.18 (d, J=
7.70 Hz, 2H, PhH), 7.05 (t, J=8.70 Hz, 2H, PhH), 3.85 (s,
3H, OCHj;), 2.65 (s, 3H, CH3); IR (KBr) v: 3220, 3030,
2936, 1680, 1600, 1520, 1465, 1250, 845 cm '. HRMS
(positive-ESIMS) calcd for C;oH;sN4O,SSe (M + 1)+
446.0316, found 446.0322.
324 2-(4-F AR H)-4-F H-1,3-m874 54T 2 (SA-6)
ERRESHY

FEIREMT, BL0.12 g (0.001 mol) KOH T =%l
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IO 10 mL OF, BFEE WS, A 031 g
(0.001 mol)H i) {k SA-4, Fiitk, ZABW A 2 mL LK
FRBERT 0.2 mL (0.0015 mol) CS,, WINzE )G, K& NG
B PETE AW, BiEE 10 min J5, B0 S A4 H,
SNSRI 10 he R [EASDE, JoK QB2 e, 19
v R 0.369 g, H: 87%. m.p.>300 ‘C; 'HNMR
(500 MHz, DMSO-dg) d: 10.95 (s, 1H, NH), 10.18 (s, 1H,
NH), 11.07 (s, 1H, SH), 7.65 (d, J=8.60 Hz, 2H, PhH),
7.34 (d, J=8.75 Hz, 2H, PhH), 3.85 (s, 3H, OCH3), 2.66
(s, 3H, CHs); IR (KBr) v: 3240, 3030, 2936, 2560, 1675,
1610, 1520, 1460, 1255, 840 cm . HRMS (positive-ESI-
MS) caled for Ci;3HKN3;0,8,S¢ (M+1)" 424.9173,
found 424.9169.
325 2-(2-(4-F AF )47 H-1,3-m80k 53 )AL
AR R HANR(SA-T) 89 & A%,

H0.31 g (0.001 mol) )+ [H] {4 SA-4 T =)+, fn
A 15 mL 7%MIF6 R, HidE, M 0.19 g (0.002 mol)
KSCN, M2 90 C, HiHrZR w2 WM, KM 4 h )5,
AT, H TLC WL RBAFIEE, A REE
AHEER, WiE, [BEgalEE, H o8 EL R
BEFE ARSI 0221 g K 60%. mp. 287.5~
289.1 ‘C; "H NMR (500 MHz, DMSO-d;) 6: 10.65 (s, 2H,
NH,), 10.16 (s, 1H, NH), 9.81 (s, 1H, NH), 7.94 (d, J=
8.75 Hz, 2H, PhH), 7.45 (d, J=8.70 Hz, 2H, PhH), 3.86 (s,
3H, OCH,), 2.67 (s, 3H, CHs); IR (KBr) v: 3420, 3250,
3030, 2936, 1680, 1600, 1520, 1465, 1253, 840 cm .
HRMS (positive-ESIMS) calcd for C;3H4N40,SSe (M+
1)" 370.0003, found 370.0010.
32,6 N-(4-FFE LT H)-2-(4-F AFKH)-4-7 #-1,3-
Ay -5- 5% Bt JBF(SA-8) 89 A A%,

HX0.31 g (0.001 mol)H [A] {4 SA-4 T =i+, A
10 mL CRERFER T2, WEFE 78 °C, FlA
0.17 g (0.011 mol)X &K g, FHEIEAE, M 4.5 h )5,
O 3~4 FHUKEEER, A &Lkl AT, dkahidt, 7
K1 h, FTLC MM R, Bt ik s, KR &R
40 mL KK, FidE, A EAENTH, g, 1958 EAE g,
F SN E A5 S A5 s 0 [ 4 0.368 g, YRE: 85%. m.p.
245.7~247 ‘C; '"H NMR (500 MHz, DMSO-d;) 6: 11.65
(s, 1H, NH), 10.07 (s, 1H, CH), 7.86 (d, J=8.60 Hz, 4H,
PhH), 7.04 (d, J=8.75 Hz, 4H, PhH), 3.84 (s, 3H, OCH,),
2.76 (s, 3H, CH;); IR (KBr) v: 3260, 3030, 2936, 1673,
1603, 1500, 1465, 1253, 841, 720 cm™'. HRMS (positive-
ESIMS) caled for CjoHsCIN;O,Se (M+1)" 433.0096,
found 433.0103.
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327 2-(4-F A XK HE)4-F A -N(FI-2-TF &)-
1,3-Af =4 -5-55% Bt B (SA-9) 89 A A%,

H70.31 g (0.001 mol)H[A] {4 SA-4 T =, A
10 mL ZFERiPE 2w AR, mEFE 78 °C, MA0.07
mL (0.0015 mol) A, LRI, [NHE 4 h 5,
O 3~4 WHUKESTR, AReRiidt, FRM 1 h RBE I
&, KRAYFEIN 40 mL vkK, HiidE, A FaE AN
H, A ZEONIEL BT A E AR 0298 g WUE:
85.2%. m.p. 223.2~2248 ‘C; 'H NMR (500 MHz,
DMSO-d) 6: 11.65 (s, 1H, NH), 7.90~7.88 (m, 2H, PhH),
7.05~7.02 (m, 2H, PhH), 3.84 (s, 3H, OCH3), 2.72 (s, 3H,
CH3), 1.79 (s, 6H, CHs); IR (KBr) v: 3255, 3030, 2930,
1670, 1600, 1500, 1465, 1391, 1253, 845 cm'. HRMS
(positive-ESIMS) caled for C;sH;7N3;0,Se (M + 1) ©
351.0486, found 351.0478.
3.2.8 2-(4-F AR H)-4-F A -1,3-58 78— F B (SA-
10) 49 & 2%,

FEVKIB AR, 18] 0.64 g (0.002 mol)f¥) a4 SA-3
(1 R ORI, R, FRBEEE, RN
HEIEEW, HEDEESR, ML heh)E, BREE
T, GREEBRERON 24 he RN IR, RS
REVEH, =3 0L (Vs &V omes) TR
HATHEN A A G E A 0295 g WE: 50%. m.p.
245.7~247.0 ‘C; "H NMR (500 MHz, DMSO-d;) J: 7.86
(d, J=8.80 Hz, 2H, Ph), 6.94 (d, J=8.80 Hz, 2H, Ph),
4.87 (s, 2H, NH,), 3.84 (s, 3H, OCH3), 2.72 (s, 3H, CH;);
IR (KBr) v: 3430, 3033, 2930, 1670, 1606, 1505, 1460,
1260, 845 cm ~'. HRMS (positive-ESIMS) caled for
C,H;;N,0,8e (M+1)" 296.0064, found 296.0070.
329 2-(4-F AR HK)-4-F K -1,3-587 - F I (SA-11)
ERRESHY

H7.0.296 g (0.001 mol) [A]#& SA-10 T- =,
A 10 mL ZJfF, #iidE, WETH%E 80 C, IIA 3 mL 5
=AM, BN 2N 5 he [epNifE bR, IREWE
HE R, IMAVKOK, B, BEANTH, g, TEEa
EE 0.175 g, W 60%. m.p. 145.8~1472 °C; 'H
NMR (500 MHz, DMSO-d) J: 7.84 (d, J=8.80 Hz, 2H,
PhH), 7.05 (d, J=8.80 Hz, 2H, PhH), 3.86 (s, 3H, OCHj,),
2.74 (s, 3H, CH;); IR (KBr) v: 3033, 2934, 2350, 1600,
1500, 1450, 1250, 845 cm™'. HRMS (positive-ESIMS)
caled for C;;H;(N,OSe (M + 1) " 277.9958, found
277.9965.
3210 3-(2-2-(4-F AR A)4-F A -1,3-m7-5- 5
H)P)-3-F Bt L BR T BE(SA-12) 49 &%,

HX 70 puL (0.0015 mol)P§ % — FfiE A1 8 mL THF T
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=HUm T, moamEE, BEAE 66 C, A 80 upL
(0.0015 mol) = Z. %, i+ 30 min J5, I 0.31 g (0.001
mol) A& SA-4, i AWEAR, R NEEER, B
t, F TLC MM v, BEFTEIZ98 5 h RIS,
HEAHNERER, BEREUEZEZE, 195 E O %
0.287 g, W&F: 70%. m.p. 276.8~277.9 C; 'H NMR
(500 MHz, DMSO-dg) : 10.12 (s, 1H, NH), 9.80 (s, 1H,
NH), 7.72 (d, J=8.75 Hz, 2H, PhH), 7.05 (t, J=8.70 Hz,
2H, PhH), 3.85 (s, 3H, OCHj3), 3.64 (s, 3H, CHj), 3.50 (s,
2H, CH,), 2.65 (s, 3H, CHs); IR (KBr) v: 3267, 3030,
2940, 1680, 1600, 1500, 1455, 1390, 1250, 850, 730 cm ™.
HRMS (positive-ESIMS) caled for C;¢H;7N305Se (M+1)"
411.0333, found 411.0339.

3.3 1L&4) SAZ-1~SAZ-22 th& R

33.1 (3,5-= W A-1H-wtwk-1-2)-(2-(4-F AR A )-4-
¥ A -1,3-A8 -5 ) F BRI (SAZ-1) 49 A %,

[ =FUR I 0.31 g (0.001 mol)f¥)rh a4 SA-4
A8 mL OB, Hidk, WETE 78 C, EARME,
A 57 uL (0.0012 mol) Z I PR, i+t [E13, A TLC Wil
KN, RNEFIEZ) 10 h RNAEILG, BEANEE
I, KHREMBINVOKS, fidE, EAHTE, dhiE, i
R it oK CBE 45 b s (s IR AR 0.319 g, IR
N 85%. m.p. 166.8~168.0 ‘C; 'H NMR (500 MHz,
DMSO-d;) d: 8.00 (d, J=8.65 Hz, 2H, PhH), 6.96 (d, J=
8.65 Hz, 2H, PhH), 6.04 (s, 1H, CH=C), 3.87 (s, 3H,
OCH,), 2.91 (s, 3H, CH;), 2.65 (s, 3H, CHj), 2.30 (s, 3H,
CH;); ”C NMR (125 MHz, DMSO-d;) o: 182.95 (fiffil
), 166.07 (C=0), 162.53 (ffileIF), 162.30 (FiMEIF),
151.35 (WEMEER), 144.80 (MEMEIR), 129.10 (Ph), 128.71
(Ph), 115.22 (Ph), 112.39 (MLM3F), 55.99 (OCH3), 21.26
(CH3), 14.93 (CH3), 13.85 (CHs); IR (KBr) v: 3030, 2960,
2840, 1665, 1606, 1520, 1483, 1250, 828 cm '; HRMS
(positive-ESIMS) caled for C;;H;;N30,Se (M + 1) *
375.0486, found 375.0496.

332 1-(2-(4-F AR HA)-4-F H -1 3-8k -5-3 H)-3-
¥ A -1 H-vrbvd -5(4H)-BR(SAZ-2) 49 4 Ak,

A =0 0.31 g (0.001 mol) 1] SA-4 1 8
mL 2B, $itdE, BETIE 78 C, "AeEMGE, I 63
uL (0.0012 mol) 2.1t £ 12 .1, #i+E, A 0.1 g (0.0012
mol) K,CO; [El¥, A TLC Wil i, M EZA 14
h. RMAFILE, #EAHEER, KBRSWEINIKK
o, BERE, BEARKTH, dhIE, SRR AR AT A
R AR SR 0.283 g, RN 75%. mp. 172.5~
174.0 “C; "H NMR (500 MHz, DMSO-dy) d: 7.94 (d, J=
8.70 Hz, 2H, PhH), 7.04 (q, J=8.70 Hz, 2H, PhH), 4.14
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(d, J=17.10 Hz, 2H, CH,), 3.83 (s, 3H, OCHj3), 2.73 (s, 3H,
CH3), 2.07 (s, 3H, CH;); *C NMR (125 MHz, DMSO-d;)
J: 182.90 (fifiMFR), 166.07 (C=0), 162.54 (HiMEIR),
162.31 (fifiPk), 154.46 (MEPEFE), 151.34 (HEMEEE), 144.80
(MEMEER), 129.10 (Ph), 128.71 (Ph), 115.22 (Ph), 112.38
(Ph), 55.99 (OCH3), 21.24 (CH;), 14.90 (CH;); IR (KBr) v:
3047, 1723, 1636, 1432, 1257, 830 cm™'; HRMS (positive-
ESIMS) caled for C;HsN3OsSe (M + 1) 377.0279,
found 377.0289.

333 4-#HK-5-Q2-(4-F ARA)-4-F K -1,3-m80- 5-
H)-4H-1,2,4- =k 3 5L (SAZ-3) 49 & A%

HL0.5 g (0.0015 mol) [ {4 SA-6 58 AT 8 mL
KEWH, FREZE90 C, Hikk, HTLC IR, K
A A 6 h. BHREAPIEIN 50 mL KA &b, vk
FERVEMRE, IMAFMERRRATT PH ELN 3~4, HREL
O TE AT, g, [ AOR ™ o P s 4 AR AL
AR A 1A 0.347 g, W N 63%°Y. m.p. 256.8~257.9 C;
'H NMR (500 MHz, DMSO-d;) 6: 13.98 (s, 1H, SH), 7.94
(d, J=8.70 Hz, 2H, PhH), 7.05 (d, J=8.70 Hz, 2H, PhH),
5.90 (s, 2H, NH,), 3.83 (d, J=3.45 Hz, 3H, OCHj,), 2.69
(s, 3H, CHs); °C NMR (125 MHz, DMSO-ds) d: 173.50
(FMEER), 162.33 (fifiE3E), 160.33 (fifik3E), 154.60 (=
IEIR), 146.63 (=ME3E), 129.16 (Ph), 128.94 (Ph), 128.40
(Ph), 127.18 (Ph), 119.57 (Ph), 115.14 (Ph), 55.92 (OCH3),
18.20 (CHs); IR (KBr) v: 3424, 3106, 2924, 1650, 1600,
1250, 845 cm'; HRMS (positive-ESIMS) calcd for
C3H3N;08Se (M+1)" 367.0006, found 367.0015.

334 5-Q2-(4-F A K H)-4-F K -1,3-m00-5-H)-4- K
H-4H-1,2,4- = ok 3-FLEZ (SAZ-4) 69 5 A%,

00 0.478 g (0.001 mol)f] [E] A SA-5 T =3k,
BN 15 mL ) 10% (% NaOH /K&, FHEZE 90 C, #it
P, RIS AR S A, IR B (. A TLC Wl s,
RIS 12954 7 h., RIS UE, IERA I Z =, FIA 50
mL VKR EP T, vKEaR)E, A 2 mol/L HI# #h
FRI7T PHAEZI N 6, AR v it h, #hi, FTEK
O E 25 SR B AT IR R 0299 g, WLER 70%.
m.p. 206.8~208.2 °C; '"H NMR (500 MHz, DMSO-d) d:
14.22 (s, 1H, SH), 7.72 (q, J=6.85 Hz, 2H, PhH), 7.53 (t,
J=6.85 Hz, 3H, PhH), 7.43~7.41 (m, 2H, PhH), 6.98 (q,
J=6.85 Hz, 2H, PhH), 3.80 (s, 3H, OCHj3), 2.41 (s, 3H,
CH,); *C NMR (125 MHz, DMSO-dq) 8: 175.23 (TfilE3F),
168.55 (fliME3R), 162.07 (fliMEIR), 156.42 (=MEIE),
147.14 (=M:3£), 134.18 (Ph), 130.45 (Ph), 129.91 (Ph),
129.59 (Ph), 128.81 (Ph), 128.13 (Ph), 118.50 (Ph), 115.16
(Ph), 55.93 (OCHj;), 18.20 (CH3); IR (KBr) v: 3069, 2931,
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1606, 1512, 1453, 1250, 828 cmfl; HRMS (positive-ESI-
MS) caled for CoH;(N,OSSe (M+1)" 428.0210, found
428.0200.
33.5 3-Q2-(4-F AR HA)-4-F A -1,3-m0-5-K)-1H-
1,2,4- =7 -5-FLEF (SAZ-5) 49 & A%,

H70.37 g (0.001 mol)f¥yH [H] 4 SA-7 T =Hfi =+,
A 20 mL (20 equiv.) 5% NaOH 7K¥&W, fidE, IRETE
90 C, KR AETHE AR, H TLC WP, &M
WAy 6.5 h. NAF ISR, 2R uE, BRI E 2 %R,
F 2 mol/L MM shER VAT PH AN 5, ke, At
] PRAT H, SBT3 Ll 44 0.217 g, 1K
FN 61.7%. m.p. 252.6~254.1 ‘C; 'H NMR (500 MHz,
DMSO-dg) 8: 13.76 (s, 1H, SH), 13.71 (s, 1H, NH), 7.90 (t,
J=8.70 Hz, 2H, PhH), 7.05~7.02 (m, 2H, PhH), 3.84 (s,
3H, OCHs), 2.71 (s, 3H, CH;); “C NMR (125 MHz,
DMSO-de) 6: 173.57 (TliME3R), 162.32 (fliMEEER), 160.33
(TFiREER), 154.64 (=MEIR), 146.63 (Z=ME3F), 129.15 (Ph),
128.59 (Ph), 128.41 (Ph), 127.18 (Ph), 119.57 (Ph), 115.14
(Ph), 55.94 (OCHj3), 18.33 (CH3); IR (KBr) v: 3290, 3069,
2931, 1640, 1600, 1512, 1453, 1250, 828 cm '; HRMS
(positive-ESIMS) caled for C;3H;;N,0SSe (M + 1) *
351.9897, found 351.9887.
33.6 2-(2-(4-F AR K )4-F K -13-mm0k-5- 4
1,3,4-"% — v (SAZ-6) %9 4 A&,

H20.31 g (0.001 mol)H[a] 44k SA-4 T =HUfH, MA
8 mL JEHR = 4B, fiike, WAETHE 90 C, R4
Wi, R RTCEFHEEM, H TLC WIS, S By
[y 14 h. NG, @EANEEE, BAUKFES
R —, BROE AT, JhiE, FEEH KRR
gh i, KA EEIREAE 0234 g RN 73%. mp.
247.8~249.1 ‘C; 'H NMR (500 MHz, DMSO-d;) o:
10.89 (s, 1H, CH), 8.07~7.89 (m, 2H, PhH), 7.08~6.99
(m, 2H, PhH), 3.84 (d, J=9.35 Hz, 3H, OCH;), 2.72 (s,
3H, CH;); >C NMR (125 MHz, DMSO-dy) d: 175.05 (fifi
MEIR), 162.45 (FliMEIR), 161.23 (FMEIE), 154.46 (W Wk
), 150.18 (& —MEFE), 129.32 (Ph), 128.84 (Ph), 128.77
(Ph), 128.13 (Ph), 115.25 (Ph), 115.13 (Ph), 56.01 (OCHj3),
18.37 (CH3); IR (KBr) v: 3047, 1640, 1613, 1498, 1250,
842,755 cm”'; HRMS (positive-ESIMS) caled for C3Hj -
N;0,Se (M+1)" 321.0016, found 321.0010.
337  5-(2-(4-F AR A )-4-F K -1,3-mE ek -5-HK)-
1,3,4-"% — vk 2(3H)-ERA(SAZ-T7) 9 & &

] = IN 0.31 g (0.001 mol)ffyH[al{1Ak SA-4
A8 mL THUNEL, BRIV, RN OIS
T, N AR AR NN-FREE BRI (CDI), fiiHE
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SEATIEAR, PR, TLC MR, R METEZ)N 4 h, &
ML SR, BEAEIE SR, ORI, S AR
&, rEAEF I 30 mL K, 7Rk, g, EiAT
BT B B [ R 0.286 g, INHE N 85%. mp. 218.5~
219.2 “C; 'H NMR (500 MHz, DMSO-d;) d: 12.69 (s, 1H,
NH), 7.96 (d, J=8.75 Hz, 2H, PhH), 7.11 (d, J=8.75 Hz,
2H, PhH), 3.89 (s, 3H, OCH3), 2.66 (s, 3H, CH;); "°C
NMR (125 MHz, DMSO-dy) 0: 173.64 (ffil:3F), 162.29
(FEMEER), 162.19 (FEMERR), 155.12 (BE—MEEE), 151.67
(" —EFE), 129.17 (Ph), 129.10 (Ph), 128.18 (Ph), 128.14
(Ph), 118.43 (Ph), 115.21 (Ph), 55.99 (OCH;), 18.24
(CH3); IR (KBr) v: 3244, 3011, 1796, 1600, 1447, 1257,
820 cmfl; HRMS (positive-ESIMS) calcd for C,3H;;N;0;-
Se M+1)" 336.9966, found 336.9950.

338 5-2-(4-F AR HK)-4-F H-1,3-m878-5-5)-1,3,
4-"% — D B EF (SAZ-8) 49 & A%

EEIRAES, B 0.028 g (0.0015 mol) KOH T =
FOfH, BIN 10 mL CBE, HibeZ 52 iig, A
£ 0.31 g (0.001 mol) SA-4, FitFEE R, FHE
7N 0.2 mL (0.0015 mol) CS,, & #& H#H A NigGHE N
WO, WINTEE SR, dRERBEE 3 min, SBETA B O E AT
H, kel 4 h R R RIS, IR ENRL S
h. RPE LG, KR EGDEINKKE, HidE, i
TEVE, INFRERER AT PH £008 4~5, A AT H,
€, FH Bt AR AT B A R R AR 0.268
g, RN 76.1%5%. m.p. 268.3~269.6 “C; 'H NMR (500
MHz, DMSO-ds) J: 14.80 (s, 1H, SH), 7.94 (d, J=8.70
Hz, 2H, PhH), 7.06 (d, J=8.70 Hz, 2H, PhH), 3.84 (s, 3H,
OCHa), 2.66 (s, 3H, CH;); °C NMR (125 MHz, DMSO-
dg) 0: 177.21 (HliMEIR), 174.99 (AiMEFR), 162.46 (HfiMEEE),
15821 (W& —ME3R), 157.00 (M& —ME3R), 129.28 (Ph),
127.978 (Ph), 116.34 (Ph), 115.17 (Ph), 55.99 (OCH;),
18.42 (CH3); IR (KBr) v: 3034, 2917, 1640, 1610, 1500,
1450, 1373, 1250, 845 cm '; HRMS (positive-ESIMS)
caled for C;3H;;N;0,SSe (M + 1)" 3529737, found
352.9730.

339 5-2-(4-F A K HE)-4-F H-1 3-8 52 )-N-R
£ -1,3,4-78 — vl D i (SAZ-9) 49 4 5%,

] =R I 0.478 g (0.001 mol)F {4k SA-5,
BN 8 mL MEBE, e, AR B A, R, A TLC
WA SN, SSER T 29 8 h. [ Sifsil, BEANE R
I, KREGWEINUOKT, BidE, A E AEETH,
U8, [ A = i T8 K 20T E 4G A I B R IR A AR
0314 g, WE N 76.1%. m.p. 265.9~267.1 ‘C; '"H NMR
(500 MHz, DMSO-d) &: 10.68 (s, 1H, NH), 7.93 (d, J=
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8.45 Hz, 2H, PhH), 7.61 (d, J=7.80 Hz, 2H, PhH), 7.38 (t,
J=7.80 Hz, 2H, PhH), 7.07 (q, J=8.45 Hz, 3H, PhH),
3.84 (s, 3H, OCHs), 2.71 (s, 3H, CHs); *C NMR (125
MHz, DMSO-ds) d: 173.28 (filikIR), 162.23 (fliMEIR),
159.95 (TfiME3R), 155.21 (T —WEIE), 154.78 (" —MEFF),
138.95 (Ph), 129.57 (Ph), 129.15 (Ph), 128.28 (Ph), 122.46
(Ph), 117.81 (Ph), 117.59 (Ph), 115.20 (Ph), 55.99 (OCH,),
18.26 (CH3); IR (KBr) v: 3270, 3040, 1641, 1616, 1498,
1440, 1250, 747, 682 cm™'; HRMS (positive-ESIMS)
caled for CoH;sN4O,Se (M + 1)+ 412.0438, found
412.0430.
3.3.10  5-(2-(4-F AR H)-4-F A -1,3-m8E-5-5)-2,2-
=¥ #K-1,3,4-78 — vk 3(2H)- 25 )- T R ER(SAZ-10) 89 A
Iy

H7.0.35 g (0.001 mol)H[A 44k SA-9 T- =, A
8 mL RN, HifkZE e aiEig, FE, B TLC Mk
R, RIS TEIZ)A 4 he RBHFIEE, AEEER, R
EMEINKAREDF, ke, A AT H, #hiE,
T, A AEA 0239 g RN 63%. mp. 251.2~
252.9 ‘C; '"H NMR (500 MHz, DMSO-d) 6: 7.90~7.88
(m, 2H, PhH), 7.06~7.03 (m, 2H, PhH), 3.84 (d, J=6.60
Hz, 3H, OCH3), 2.71 (s, 3H, CH;), 2.18 (s, 3H, CH3), 1.79
(s, 6H, CHs); °C NMR (125 MHz, DMSO-d;) J: 173.97
(FiME3R), 166.18 (C=0), 162.30 (fliMEIF), 156.77 (fifimk:
), 150.76 (W& —MEFE), 129.15 (Ph), 128.61 (Ph), 128.26
(Ph), 118.64 (Ph), 115.22 (Ph), 115.15 (Ph), 100.74 ("% —
HEFE), 55.97 (OCH;), 24.80 (CH3), 22.47 (CH,), 18.51
(CH3), 18.32 (CH3); IR (KBr) v: 3030, 2931, 2850, 1701,
1600, 1526, 1453, 1257, 820 cm™'; HRMS (positive-ESI-
MS) caled for C;sH;7N30;Se (M—I—l)+ 379.0435, found
379.0430.
33.11  (2-(4- B R H)-5-(2-(4-F &K #)-4-F A -1,3-
Al -5-H)-1,3,4-"8 —ed 3(2H)- 25 ) T M BR(SAZ-11) 49
AR

HY 0.43 g (0.001 mol) SA-8 T =i+, MA 8 mL
LIREY, PFEZ AV, |, H TLC MR A, &
NI Z02h S he )N IbJG, AHRER, HIREGYE
A 50 mL UK/KIBEYIH, Hide, A et ATH,
UE, TR = i FH A I B A R AR B AR 0.291 g, IR
FN 61.25%. m.p. 279.4~281.1 ‘C; '"H NMR (500 MHz,
DMSO-d) 0: 12.95 (s, 1H, CH), 7.90 (d, J=8.70 Hz, 2H,
PhH), 7.52 (s, 2H, PhH), 7.19 (s, 2H, PhH), 7.05 (d, J=
8.60 Hz, 2H, PhH), 3.83 (s, 3H, OCH3), 2.63 (s, 3H, CH3),
2.23 (s, 3H, CHs3); *C NMR (125 MHz, DMSO-dy) o:
174.52 (WiMEFF), 167.20 (C=0), 162.40 (i3, 157.37
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(FlMEIR), 152.60 (HE—M:3E), 135.80 (Ph), 135.07 (Ph),
129.40 (Ph), 129.25 (Ph), 129.04 (Ph), 128.19 (Ph), 117.95
(Ph), 115.25 (Ph), 91.64 (& —M¥£), 56.01 (OCHs3), 21.62
(CH3), 18.20 (CH;); IR (KBr) v: 3030, 2924, 1665, 1640,
1600, 1446, 1250, 835 cm '; HRMS (positive-ESIMS)
caled for C,H;3sCIN;O;Se (M~|—1)+ 475.0202, found
475.0198.
3312 2-(4-F R HA)-5-2-(4-F AR H)-4-F K -1,3-
AP -5-35)-1,3,4-"8 — vk (SAZ-12) 89 & A%,

HY0.31 g (0.001 mol)H [A] {4 SA-4 T =SV, MA
5 mL =&&EBE, mEFE 90 C, HHERSWRE,
JAAN 0.12 g (0.0011 mol)X &7 HIIR, HifkE e &VafR,
30 min J&, EHTA SR EAREENTH. H TLC Wl &MY,
R4 7 he RBAF RS, #REEIN 60 mL vk/K
REVI B, A EaOE RN, e, [
H 2 B B 45 i R i ik 0301 g, KA 70%5
m.p. 252.3~253.6 “C; "H NMR (500 MHz, DMSO-dj) J:
7.86 (d, J=8.60 Hz, 4H, PhH), 7.04 (d, J=8.75 Hz, 4H,
PhH), 3.83 (s, 3H, OCH3), 2.56 (s, 3H, CH;); °C NMR
(125 MHz, DMSO-dg) 6: 172.94 (liME3R), 163.31 (fifimk
), 161.96 (WiMEFR), 155.03 (W WEFE), 150.18 (T Mk
), 128.87 (Ph), 128.63 (Ph), 115.13 (Ph), 55.93 (OCH3),
18.32 (CH3); IR (KBr) v: 3092, 2924, 1686, 1592, 1483,
1250, 828, 762 cm'; HRMS (positive-ESIMS) caled for
C1oH4CIN;0,Se (M+1)" 430.9940, found 430.9950.
33.13  5-2-(4-F AR K)4-F K -13-808-5- )
1,3,4-8 — v 2 (SAZ-13) 89 4 5k,

7£0 ‘CF, BL0.37g(0.001 mol) a4k SA-7 T =3
A, AR RSN S mL IKERER, FEEE, WG
EREFRRI A, Wnsese, 48N 30 min, BBk
REMEER, %L 2.5 h. RNEILE, BRAY
FIN 40 mL vkoKH, $idE, FFREE/KIETT PHEZ N
7, AR EOEANT H, fhUE, [ AR 5 2 A
Rk 0263 g WHEN 75%. mp. 277.6~
278.8 “C; 'H NMR (500 MHz, DMSO-d) 0: 7.90~7.86
(m, 2H, PhH), 7.46 (s, 2H, NH,), 7.05 (t, J=8.80 Hz, 2H,
PhH), 3.83 (s, 3H, OCHj3), 2.65 (s, 3H, CH;); °C NMR
(125 MHz, DMSO-d;) 6: 174.96 (filiE3F), 162.48 (fifiM:
FR), 158.27 (W& —3IF), 157.08 (& —MEFE), 129.28 (Ph),
127.97 (Ph), 116.34 (Ph), 115.17 (Ph), 55.99 (OCHj,),
18.42 (CH3); IR (KBr) v: 3426, 3030, 2924, 1665, 1600,
1520, 1432, 1286, 842, 667 cm '; HRMS (positive-ESI-
MS) caled for C;3H;,N4OSSe (M—l—l)+ 351.9897, found
351.9910.
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33.14  5-Q-(4-F A F H)-4-F K -1,3-m%-5-K)-N-
F - 1,348 vk 22 (SAZ-14) 89 5 1%,

7£0 ‘CF, H 0.478 g (0.001 mol)+ [a]14& SA-5 T =
HofH, A RAFRRIN 4 mLIRERER, BEEE, BN
SR OREBIRVA, Wt fa, 84HE 30 min, # %
ik R R =R, MR 2.5 h. BT LR, FR
EWEIN 50 mL VKK, HidE, JFHKRE /KR PH H
2187, dReRdr, A sk EE AT . K E AR E,
W= i I L 45 AR R ARt R 0.306 g, RN
71.4%. m.p. 282.5~2842 ‘C; 'H NMR (500 MHz,
DMSO-d) d: 0.68 (s, 1H, NH), 7.90 (d, J=8.45 Hz, 2H,
PhH), 7.65 (d, J=7.80 Hz, 2H, PhH), 7.39 (t, J=7.80 Hz,
2H, PhH), 7.06 (q, J=8.45 Hz, 3H, PhH), 3.84 (s, 3H,
OCH;), 2.62 (s, 3H, CH;); “C NMR (125 MHz,
DMSO-ds) 6: 173.26 (ffiME3R), 169.95 (fliMEEE), 162.23
(RMEER), 155.21 (BEWEILR), 154.18 (W& —MEER), 138.95
(Ph), 129.57 (Ph), 129.16 (Ph), 128.28 (Ph), 122.44 (Ph),
117.81 (Ph), 117.58 (Ph), 115.20 (Ph), 55.98 (OCHj),
18.26 (CHs); IR (KBr) v: 3194, 3047, 2917, 1640, 1606,
1500, 1450, 1270, 747, 682 cm '; HRMS (positive-ESI-
MS) caled for C;9H;(N4OSSe (M—i—l)+ 428.0210, found
428.0220.
33.15 2-(4-F AR HE)4-F K -N-(4-# A 3- R A%
w2 -2- I A )-1,3- Ak -5-BEBH(SAZ-15) 89 & A%

HY 0.478 g (0.001 mol) [A]4& SA-5 T =i,
A 10 mL 40 JoK QR s, mEH2 78 C,
T 0.167 mL (0.001 mol)iR Z./R Z. g, HiHE7x 0 E,
TN 4.5 g (0.01 mol) JE/K ZIRAN, HitHE, 5 min J5, &R
ARVEMR, A B AR, RN, H TLC
R, JSINFEIZ)N 6 h. ONAF RS, FIRER 2%
I, B 50 mL KKIEBEYH, Bike, GREESH, ¥
[ e, Sk 0389 g RN 80%. mup.
235.3~236.1 ‘C; 'H NMR (500 MHz, DMSO-dy) o:
10.69 (s, 1H, NH), 7.93 (d, J=8.70 Hz, 2H, PhH), 7.61 (d,
J=17.75 Hz, 2H, PhH), 7.39 (t, J=7.90 Hz, 2H, PhH), 7.06
(q, J=17.90 Hz, 3H, PhH), 4.27 (s, 2H, CH,), 3.83 (s, 3H,
OCH3), 2.68 (s, 3H, CH;); "C NMR (125 MHz,
DMSO-d) 5: 174.94 (FliFEIR), 166.48 (C=0), 162.50 (fili
IEIR), 160.04 (FEMEIR), 158.94 (BEMELEFR), 156.70 (HEME
BEER), 137.58 (Ph), 130.28 (Ph), 129.89 (Ph), 129.38 (Ph),
128.06 (Ph), 116.72 (Ph), 115.26 (Ph), 115.18 (Ph), 56.02
(OCHs3), 44.20 (BEMELE3L), 18.18 (CHs); IR (KBr) v: 3233,
3055, 2975, 2844, 1738, 1665, 1600, 1475, 1250, 835, 690
cm” ', HRMS (positive-ESIMS) caled for C, H;sN,O3;SSe
(M+1)" 486.0265, found 486.0259.
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3.3.16 N-(3,5- =R &= 2(3H)- LK )-2-(4-F AR
H)-4-F H-1,3-58E-5-BEBH(SAZ-16) 89 4 A&,

0% 0.478 g (0.001 mol)[alf& SA-5 T- =1,
AN 12mL 2, @BEFE 78 C, Bk, Roefimm, 4
RGO MR, I 0.148 g (0.0012 mol) 2-1R 7K 2.,
ke, 1R RS O N AR MR, EHE 30 min
J&, MNTE/K Z8549(0.002 mol), Hidk, 1A R hakit
R R GPHEVE . BERE 10 min J5, A B G REAEHT
H, dkSRfEREEIR, B TLC SIS, SBR[ Z)h 14
h. RMAF IR, #EAHEER, KRSWEINIKK
o BiRE, BESROEARTH, HhIE, TR, RO
n FH OB B 45 A R lE R 0274 g WEA
50.2%54. m.p. 276.5~277.8 ‘C; 'H NMR (500 MHz,
DMSO-dg) d: 10.67 (s, 1H, NH), 7.93 (d, J=7.00 Hz, 2H,
PhH), 7.61 (d, J=7.80 Hz, 2H, PhH), 7.39 (t, J=7.80 Hz,
3H, PhH), 7.26 (d, J=4.60 Hz, 3H, PhH), 7.07~7.01 (m,
4H, PhH), 6.60 (s, 1H, CH=C), 3.84 (d, J=6.70 Hz 3H,
OCH,), 2.67 (s, 3H, CH3); °C NMR (125 MHz, DMSO-
dg) 0: 174.90 (fiMEFF), 166.48 (C=0), 162.50 (FfilEIF),
160.04 (fFiPEIR), 158.94 (MEMELTEIR), 156.76 (MEMELTEIR),
137.52 (Ph), 130.28 (Ph), 129.86 (Ph), 129.36 (Ph), 128.06
(Ph), 116.72 (Ph), 115.28 (Ph), 115.16 (Ph), 56.00 (OCH,),
18.18 (CHs); IR (KBr) v: 3348, 3048.3, 2931, 1700, 1665,
1600, 1490, 1257, 755 cm '; HRMS (positive-ESIMS)
caled for C,;H»,N40,SSe (M + 1)+ 546.0629, found
546.0635.
3317 3-(2-(4-F AR HA)-4-F K -1,3-mm-5- 3 K-
2-(F A T & K )R el 17 -4-BR(SAZ-17) 89 5 1%,

EEIRAME R, B 0.478 g (0.001 mol)H [a]{4 SA-5
F=#0mF, A 3 mL (0.01 mol)5 Bt & HE A fiE,
R Z N OVE, TN 10 mL CHCL; ¥4k 25 s
W, TR 60 CHAMF T 4RSI, FH TLC MR, B
WFEIZ 9 4 he JRNFIEE, BREGYFEIN 50 mL IK/KIR
YR, BEE, W, ANUETEE, JRA R, BAH
15 mL Jo/K SEESES: 3 IR, 1984k lflfk 0.230 g, i
N 50.2%. m.p. 235.3~237.2 ‘C; '"H NMR (500 MHz,
DMSO-dq) 0: 7.94 (d, J=8.80 Hz, 2H, PhH), 7.56 (q, J=
7.70 Hz, 5H, PhH), 7.06 (t, J=8.80 Hz, 2H, PhH), 4.76 (s,
2H, CH,), 3.83 (t, J=6.70 Hz 3H, OCHs), 2.57 (s, 3H,
CH,); C NMR (125 MHz, DMSO-dy) 6: 174.97 (Hfime
), 166.48 (C=0), 162.50 (WiMEFER), 160.03 (liMEFR),
158.99 (MEMELEIR), 156.76 (MEMELEIN), 137.56 (Ph),
130.28 (Ph), 129.89 (Ph), 129.38 (Ph), 128.05 (Ph), 116.71
(Ph), 115.26 (Ph), 115.18 (Ph), 56.04 (OCHj;), 44.26 (MEME
$i¥F), 18.16 (CHs); IR (KBr) v: 3034, 2931, 1723, 1640,
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1600, 1548, 1446, 1250, 845 cmfl; HRMS (positive-ESI-
MS) caled for C, HsN,O3SSe (M—I—l)+ 458.0203, found
458.0200.
3.3.18 5-2-(4-F A FH)-4-F H-1,3-m8-5-2)-1H-
V9w (SAZ-18) 89 & A%,

H2 0.28 g (0.001 mol)H1 (A4 SA-11 T =i, hn
A 6 mL DMF #ii#: 2 58 2 A#, I 0.107 g (0.002 mol)
S e 2VE M, BEZETE 120 C, IIA
0.013 g (0.001 mol)BZ& AN, Hidk, H TLC Wil h,
LS 1294 3 h, [RSERUE, AR ER, FIAKK
WREY T, BikE, A REAENTH, dhE, BTG
KOS AR AR B 0210 g, WLEA
65%). m.p. 245.7~2472 ‘C; 'H NMR (500 MHz,
DMSO-d;) d: 7.95 (q, J=9.00 Hz, 2H, PhH), 7.07 (d, J=
7.70 Hz, 2H, PhH), 3.84 (s, 3H, OCHj), 2.71 (s, 3H, CH3);
BC NMR (125 MHz, DMSO-dy) 6: 174.99 (HliE3R),
162.46 (fliM:3F), 157.00 (PYMEER), 129.28 (Ph), 127.97
(Ph), 116.34 (Ph), 115.17 (Ph), 55.99 (OCHj), 18.42
(CH3); IR (KBr) v: 3326, 3035, 2924, 2203, 1600, 1520,
1461, 1265, 767 cm '; HRMS (positive-ESIMS) calcd for
C,H;)NsOSe (M+1)" 321.0129, found 321.0124.
33.19 N-(2,5-=£.-2,5-= A.-1H-%-1-%)-2-(4-F
AR HA)-4-F Hh-1,3-587%-5-F Bl (SAZ-19) 69 & A%,

i 0.31 g (0.001 mol) Al {4 SA-4 T =, IIA
VK BB B 58 AR, TN 0.15 g (0.001 mol)Jii T 4
TIREF PR TS VAR, B, ) TLC YEI SN, SN
2184 10 h. RNEILE, AHERER, BRESMEN
VKK AR, TR EA AT e, FhE, AR P o 2 i
ZE R E OEIR MR 0254 g, WEN 65%. m.p.
1652~167.0 C; '"H NMR (500 MHz, DMSO-ds) §:
11.05 (s, 1H, NH), 8.03~8.01 (m, 1H, CH=CH), 7.99~
7.97 (m, 1H, CH=CH), 7.95 (d, J=8.75 Hz, 2H, PhH),
7.08 (d, J=8.75 Hz, 2H, PhH), 3.85 (s, 3H, OCH3), 2.65
(s, 3H, CH;); “C NMR (125 MHz, DMSO-d;) o: 175.13
(TMEIR), 165.67 (FIMEFR), 162.72 (FiEFE), 162.42 (C=
0), 159.18 (C=0), 135.95 (MHM&IF), 129.31 (MLI%IF),
56.01 (OCH3), 18.75 (CHs); IR (KBr) v: 3222, 3084, 2967,
2830, 1730, 1650, 1600, 1500, 1450, 1250, 820, 690 cm " ';
HRMS (positive-ESIMS) calced for C6H3N3048e (M+1)"
391.0071, found 391.0069.
3.3.20 3-(2-(4-F AR H)-4-F H-1,3-mE0k-5-K)-5,6-
Z R A -1,2,4-Z"A(SAZ-20)49 5 %,

] =N 0.0983 g (4.68X 10™* mol )k Y
A1 10 mL Z 8%, fiide, \BEFAE78 C, B E
A 0.145 g (4.68X 10 * mol) ] HH [k SA-4, FEIK5E 4
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fifJ5 I NBE R4 0.3605 g (4.68 X 10 mol), 58 &G
HINFEER 0.0118 g (4.68X 107> mol), VAV HH V8 I A8 V4,
L, H TLC MW, KRB EZ)9 7 he RBAF Ik
5, BEARHEER, JIE, FESONER, AXE
7, 1SEARE =S, FEH 301 (Vs oV omes) RITEHBF
HATFEENT R A A 0.136 g, ILFEN 60%. m.p.
284.2~285.6 ‘C; '"H NMR (500 MHz, DMSO-d;) J: 7.97
(d, J=8.00 Hz, 2H, PhH), 7.89 (q, J=8.00 Hz, 2H, PhH),
7.67~7.63 (m, 3H, PhH), 7.60~7.54 (m, 1H, PhH), 7.49
(d, J=7.70 Hz, 2H, PhH), 7.47~7.42 (m, 2H, PhH), 6.98
(d, J=7.70 Hz, 2H, PhH), 3.88 (d, J=4.30 Hz, 3H,
OCH;), 2.83 (s, 3H, CH;); “C NMR (125 MHz,
DMSO-dy) d: 174.90 (filiMeIR), 162.50 (flFEIR), 160.04
(HMEER), 158.98 (ZHEIE), 156.78 (=WEIT), 137.52 (Ph),
130.28 (Ph), 129.86 (Ph), 129.36 (Ph), 128.06 (Ph), 116.72
(Ph), 115.28 (Ph), 115.16 (Ph), 56.00 (OCHj), 18.18
(CH3); IR (KBr) v: 3157, 3047, 2924, 1621, 1600, 1510,
1450, 1250, 845, 690 cm '; HRMS (positive-ESIMS)
caled for CyHpoN4,OSe (M + l)+ 484.0802, found
484.0808.
3321 N-(1,3-= A AR F o3l wkok-2- K )-2-(4- F AR
K )-4-F Hh-1,3-58=-5-F Bt (SAZ-21)89 & A%,

H2.0.31 g (0.001 mol)H1[A]44 SA-4 T =3, A
10 mL VK SFRFHE 22 56 A, FI0N 0.2 g (0.001 mol)
AROR R I P bk o2 v iR, 1. L TLC Bl ) MY,
NEFRIZ) 10 he MNAFIEE, B R =R, KRS
YIEBINVKAK R, B AT H, e, iR oREE
ghim, ARSI 0322 g RN 73%. mp.
227.8~229.1 C; 'H NMR (500 MHz, DMSO-d;) o:
11.05 (s, 1H, NH), 8.03~8.01 (m, 2H, PhH), 7.99~7.97
(m, 2H, PhH), 7.95 (d, J=8.70 Hz, 2H, PhH), 7.08 (d, J=
8.75 Hz, 2H, PhH), 3.85 (s, 3H, OCHj), 2.65 (s, 3H, CH3);
BC NMR (125 MHz, DMSO-dg) &: 175,13 (HliME3R),
165.67 (AliME3R), 162.72 (filiE3E), 162.42 (C=0), 159.18
(5| LR ER), 135.95 (Ph), 129.88 (Ph), 129.31 (Ph),
128.26 (Ph), 125.57 (Ph), 124.40 (Ph), 115.26 (Ph), 56.01
(OCHs3), 18.78 (CH3); IR (KBr) v: 3207, 3034, 2975, 1738,
1643, 1600, 1520, 1432, 1250, 697 cm” ', HRMS (positive-
ESIMS) caled for CyH;sN3OsSe (M + 1) 441.0228,
found 441.0230.
3.3.22  N-(2-(4-F AR H)-4-F K -1,3-587¢-5-)-BE
B-A 2 & P EA(SAZ-22) 09 55k,

07 0.41 g (0.001 mol)H[A{A SA-12 T-=Hf,
A 10 mL ZFEfiHe I e v, AR 78 C, A
JK#%EE 95 uL (0.0015 mol), FiEHE, MO 2 UK ZIR, fit
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420 min J7, A8 OREATH, k2200, A TLC
ML, RNEAZ) 8 h. RNEILE, BEAHER
IR, HREWEINUOKS, Bk, A E BN,
JE, B i O BEE 45 A s AT IR iR 0382 g,
WA 79%. m.p. 226.1~227.1 “C; '"H NMR (500 MHz,
DMSO-ds) J: 11.88 (s, 1H, NH), 10.07 (s, 1H, NH), 8.58
(s, IH, CH=C), 7.96 (q, J=7.80 Hz, 3H, PhH), 7.27 (s,
1H, PhH), 7.07 (q, J=8.80 Hz, 2H, PhH), 6.95 (t, J=7.80
Hz, 2H, PhH), 3.84 (s, 3H, OCH3), 2.76 (s, 3H, CH3); "°C
NMR (125 MHz, DMSO-dy) o: 178.75 (ffil£:3F), 163.94
(A ME3R), 162.13 (iliFE3R), 157.12 (C=0), 140.91 (MELAE
), 131.85 (Ph), 128.96 (Ph), 126.83 (Ph), 120.82 (Ph),
120.20 (Ph), 116.71 (Ph), 115.18 (Ph), 55.93 (OCHs),
20.48 (CH3); IR (KBr) v: 3150, 3011, 2924, 2822, 1636,
1600, 1556, 1461, 1279, 820, 755 cm '; HRMS (posi-
tive-ESIMS) caled for C,,H;-N3O0sSe (M—+1)"483.0333,
found 483.0330.

Bos O e kg0 b [ SORT 25 iRk o B B E, AR
ST AT T 0 955 Bl 2 s TR ) 4 2

4 Bh#1 B (Supporting Information) Fif HArb &4
(A% G LR T FIR . X LeAA LT L5 3 AR T
(http://sioc-journal.cn/) I N %K.
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