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Design, Synthesis and Biological Activity of Quinazolinone
Derivatives Containing Hydrazone Structural Units
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Abstract A series of novel quinazolinone derivatives containing hydrazone structural units were designed and synthesized
with isatoic anhydride as the starting material. All target compounds were characterized by 'H NMR, '*C NMR and HRMS.
The preliminary antibacterial activity results showed that the compounds exhibited a certain inhibitory activity against Xan-
thomonas oryzae pv. oryzae (Xoo), Pseudomonas syringae pv. actinidiae (Psa) and Xanthomonas axonopodis pv. citri (Xac).
Among them, (E)-4-methyl-N'-(4-((3-methyl-4-o0x0-3,4-dihydroquinazolin-2-yl)methoxy)benzylidene)benzenesulfonohydrazi-
de (Gys), (E)-2-((4-((2-(2,6-dichlorophenyl)hydrazono)methyl)phenoxy)methyl)-3-methylquinazolin-4(3H)-one (Gy;) and (E)-
N'-(4-((3-methyl-4-ox0-3,4-dihydroquinazolin-2-yl)methoxy)benzylidene)benzenesulfonohydrazide (Gy) displayed better
antibacterial activity against Xoo, Xac and Psa than the control drugs of bismerthiazol and thiediazole-copper, respectively.
Notably, (E)-2-((4-((2-(3,5-dichlorophenyl)hydrazono)methyl)phenoxy)methyl)-3-methylquinazolin-4(3H)-one (Gs) displayed
fine broad-spectrum antimicrobial activity against Xoo, Xac and Psa.
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FELY 94 I 18 47K 8 3 I AG995 B (Xanthomonas oryzae
pv. Oryzae, Xoo)~ Witk i5t97:99 B8 (Pseudomonassyringae
pv. actinidae, Psa)FHHGi529 B (Xanthomonas axono-
podis pv. Citri, Xac), BES AN A F=iE B K FIR %
DLZKHE A B A, FLIE AR KRB R g AR
JoT 8 4H 4R 5] K R 4 TR P A 0, 38 BRK R ek B A
FEM. 0z R A SR AR EL A B R A 2k, TR
IR IUE =R KRR e IR 2V 2590/ 9 1 B A5

W A K ] A AT A R R B 25304, AT
(2GR T, g i 24 U (Fluquinconazole)™ . #1t
it 98 24 ¥ 1 i 4 (Nolatrexed)™ F1 5 # fh 2E (Raltitere-
xed) . LA 24 950 i (Afloqualone)'® i 24 2 N i
(Methaqualone)%%, WMk IR 2 A 1 K AP, —
HAE A AL = FAT ST S 2 —. 2016 4, Sojitra
S5 % T — R Y BEEE I R ST A, A
PRI T PTEE N, Bt E I T R

P, 2018 4E, Li ZPHE T — R 515 6 MRS 4 1
W R T S A S 4, TE MR SE R, Mk &)
X} Xoo M1 Xac 4SBT BH PR 0] B 24 Ak e,

AN, BRREEMI S NHN=CH g5ty, BARM
MIECOLRE T 2 RERI AL 7 SRR IR I AR i 0L
ZHERA/N TS RS B, W R R
15 Ji% (Benquiox ) AT B4 iz (Ferimzone) %', 2018 4E,
BRSPS T PR AT, K E
WIT 4 v €0 28] 3R TR AN K A T 8 I R A R 0 B
P, R ARG 1G4 B 00 28] K B 1) e (B A0 TR A
(MIC)A 2 pgemL ™', T BHH: G HE 2GR TR b A

RS B BT I P ) v MR R S A S, R
FTE PR IR R, 45 & AR AL AT AR S WF AT k),

DLEELLIR I e S5k, 78 nge MR BERAR 2~ 3@ i MY
FEEFE TR 5] N B G(Scheme 1), Wit FF&T
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N/\ o /
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Scheme 1 Design strategy of the target compounds
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LB RRET C NERL, 5 HFEOKERS R EA 2-
FIE-N-H IR B (D), 58 BRI KBS TR 15 W
R[]0 R 2B R S B, A S TR I R B 4 15 3 o ) A
E; 7EXTERIL IR FFEEK) N,N-—" Fi 3 FR L i (DMIF) v i b
TONH A E AT KL, IR SN 2 h, S5 E LS S F
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G1: R = 3-NO,CgHg; G2: R = 2-F-4-BrCgHa; G3: R = 2-F-4-CICqHj;
G4: R = 3-CNCgH,; G5: R = 3,5-Cl,CgHs; G6: R = 2,5-CloCgHa;

G7: R = 2-NO,CgHg; G8: R = 2-CH3CgH,; G9: R = 3-CF3CHs;

G10: R = 3-Cl-4-FCgHa3; G11: R = 3,5-F,CgH3; G12: R = 2,6-CloCqHa;
G13:R= 2,5-F206H3; G14:R = 2-CF306H4; G15:R = 3,5-(CH3)206H3;
G16: R = C6H5SOZ; G17:R = 4-OCH306H4SOZ;

G18: R = 4-CH3C4H,SO,

B2 HIMEEY Gi~Gys E L

Scheme 2  Synthetic routes of the target compounds G;~Gyg
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&1 '"H NMR #1 HRMS. 7 'H NMR i%Ed, §
10.52 4 B F BRL0&E 8 T S0 25k 2R B A fi v ] %0 (NH-
N=)EHNEIRE, 0 7.85 IR IS T AR R %
(ArCH=N)FHIE 1) F 2 EREIR A, 6 8.12~7.09 Z ]
(B& T 6 7.85) )y W R BRI FOHUAR 55 & BV & (1 12 A4
2, 0 530 I B UG VA S T R o AR e e bR R ) 2A
(ArCHO)HH I 1) H 2 B, 6 3.59 IR g )8
T WA ER BEFR 3-f7(NCH;5) & H 2 EIA. £ HRMS
ieh, HARMEA YK HRMS [M+H] (I B 5 B g
— 3, 1ERZE RVFTEE N (m/z£0.0030), 3 —SUEH T
AR,

1.3 BHrt &R ESEENRK

1.3.1 A4 dp i & bl ax,

H AR AR S MRS R (R DR, %Kk
BN KRG AR A O R A R R A I 0
BHA 2 s ER. fEREN 50 ng/mL KE T,
G~ Gs. G I BT Xoo I 2 1488 3k BA P4 % R 24
6 4 7 (40.0%), AP AL AW Gg $H 2635 w2 T 18 1 A
HRGE(74.1%). 1E 50 pg/mL WREER, 3 3-A15] NEE
K E eI b A%t Xoo IPIHIE A R, Witk
G Gi (3-NO)X Xoo HIFIHITEME KT Gy (3-CF3)v Gy
(3-CN)BJHIEPE; 2-Ar A IS (1 AR AR5 PR S A/,
U G, (2-NO,)+ Gg (2-CH3)H1 Gyy (2-CF3) =AML EWI%T
=R A S AT PEAR 2. 7E 50 ug/mL IKIE R,

Gs. G7» Gy Gyov Giov Gig G tb&WIXT Psa HFMHI
3, IR I T I B P X R 24 A IR (40.5%); TEZRER 2-
PEFI LTI AG R TR S, 41 Gy (2-CH)RT
Psa FIIHIZR KT G, (2-NOL)FI Gy (2-CF5)HIFHE 1.
IRIR 3R S-A 5] N B, b 2-f0F 5-fr 5] N L
RILVE BT, InfE 50 pg/mL KE T, Gs (3,5-CL)%t
Xoo- Psa 1 Xac WG, ¥KT Ge (2,5-Cly). 1E 50
pg/mL KET, AP Gsv Giv Gipv Gns Gias Gise
G M Gy XF Xac A 22 350k 1ok BH 1A 0k HEE 24 Py e
(41.7%).
1.3.2 AL adhmehdntidhim e ECsy 1A & M),

DA T 243 Pk e R T A S P 5 R 24, A
A B R KRG 1 R B BRI I 7 B R R A 57
PP I ECso {H, 45WA| T3 2~4. K 2 nr%n, Arill B
FRALEY) Giv Gs. G XF Xoo ] ECso {2 5N 65.7+
43.8 F15.34 ng/mL, LT X REZGEEEH(69.3 pg/mL), H
H Gyg 1 ECso I T HAME(26.5 png/mL)FNIE B 4.
3 ATA, Al HFR b &%) Gs« Go+ Ggs Gron Gias
G 1 Gyg XF Psa [¥) ECso {5514 78.2.69.3.76.2.61.4.
434, 121 F1 76.4 pg/mL, flt-T Xt M8 24 - Af mk (135
pg/mL). B3R 4 AT, BTl EFRLEDT Gs. Grv Goo
G~ Gz Gy M1 Gyp 5 Xac 1) ECso 1873 515 63.6+ 67.0+
54.0, 61.0. 29.3 1 67.0 pg/mL, 5T X 18 245 H- A5 (72.0
pg/mL).

K1 HIEY Gy~ Gug FIFIE T VI 23/%)

Table 1 Antibacterial activities (inhibition rate/%) of target compounds G;~Gyg

C d Xoo Psa Xac
e 50 pg/mL 12.5 pg/mL 50 pg/mL 12.5 png/mL 50 ug/mL 12.5 ug/mL
G, 41.1£0.5 13.0£4.3 36.8£6.8 22.5%£35 224+£19 19.4£7.7
G, 27.3%6.1 224+04 28.5+1.8 26.9%3.3 36.2£3.9 19.8£0.7
G; 28.314.9 23.1£5.5 27.4%34 24.4%0.8 24.8+7.8 20.4£2.0
G, 263124 23.5£2.38 38.4+£7.0 21.9%£49 24.9+6.7 149+34
G;s 56.7£9.5 24.0£29 46.1£8.1 31.8+24 447%+1.7 12.3£6.0
G 35.7£7.3 19.9£3.8 354+£19 26.8+1.2 26.9£7.0 124+£1.5
G, 25.6%£3.5 21.8£3.5 423%4.1 13.5£54 4411438 23.6%4.2
Gg 24.613.6 24.0£7.6 46.514.1 31.3£6.9 18.0£1.5 142+£1.8
Gy 29.6%1.1 27.8+£3.2 38.6t4.4 242%4.6 31.5£0.3 20.3£8.0
Gy 21.3%5.8 154£39 38.9+£7.3 14.0£6.5 467144 18.6£8.7
G 31.6£4.0 29.0£2.6 33.8£1.2 20.5£3.6 45.0%6.8 27.4%7.8
Gy, 22.7%5.5 19.4£6.5 524+£53 21.1£7.1 324+£3.7 21.2%6.1
Gz 245145 20.8£2.2 29.0+6.4 25.1%£54 453%53 25.6%£7.7
Gy 24.8%£5.0 12.8%£6.4 36.5+£8.8 253%4.38 31.0£2.1 22.4%5.7
G5 36.5£2.6 33.6£2.3 35.8£2.5 20.8£0.8 422477 25.4%4.7
Gys 23.7£53 22.9+4.6 38.1£3.3 23.3%1.0 554+5.4 40.1£8.5
Gy; 23.1%£1.9 16.5£2.4 34.1£2.7 32.1£7.1 45.1%6.5 28.9%£3.7
Gs 93.0£2.3 754+£2.8 45.5%3.0 32.1£7.1 — —

A 0 741433 263152 40.5+2.0 28.4+5.6 41.7+4.7 19.34+3.9

T i 44 40.0+3.0 142+2.4 — 30.7+4.9 21.842.6

“ Average of three replicates; * the commercial bactericide were used as positive control; “— not detected.
Chin. J. Org. Chem. 2020, 40, 1975~1982 © 2020 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 1977
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Table 2 ECs, values of some compounds against Xoo

Compd.  ECso/(ugemL™") Regression equation R’
G, 65.7+3.5 y=0.840x+3.473 0.965
G, 87.6+0.3 y=1.428x+2.226 0.995
Gs 438+1.5 y=1.452x+2.616 0.898
Gy 534402 y=0.426x+4.690 0.978

IH- il 2 26.5+0.7 y=1.497x+2.182 0.966

1€ 14 4 69.3+2.1 y=2231x+1.825 0.944

“ Average of three replicates; ® the commercial bactericide were used as posi-
tive control.

KR35 HARC S YRR 5579 B ) ECso 16 ¢

Table 3 ECs, values of some compounds against Psa

Compd. ECsy/(ngemL™") Regression equation R’
Gs 782425 »=0.657x+3.756 0.987
G, 69.3+2.2 y=1.520x+2.202 0.988
Gs 61.4+0.9 »=0.665x+3.817 0.937
Gio 762+1.4 y=1.322x+2.521 0.954
Gy, 434+1.5 y=1.436x+2.648 0.987
Gis 12113 y=1.860x+1.125 0.943
Gis 76.4+2.2 »=0.582x+3.904 0.994

IH- ik 1 2 135+1.3 y=0.630x+3.658 0.921

“ Average of three replicates; ® the commercial bactericide were used as posi-
tive control.

R4 o BAR A Y AR T ) ECso 18 ¢

Table 4 ECs, values of some compounds against Xac

Compd. ECsy/(ugemL ") Regression equation R’
Gs 63.6+£2.0 y=1.701x+1.932 0.979
G, 67.0+£0.2 y=0.944x+3.276 0.966
Gio 54.0+2.5 y=1.348x+2.665 0.973
Gy 70.7+0.5 y=0.785x+3.548 0.993
Gys 61.0+34 »=0.890x+3.411 0.926
Gis 89.8+0.9 y=0.773x+3.490 0.999
Gis 293412 y=0.643x+4.057 0.981
Gy 67.0+4.3 y=0.720x+3.685 0.936

IH- ik 1 2 72.0+0.8 y=1.322x+2.545 0.999

] . b . .. .
“ Average of three replicates; ” the commercial bactericide were used as posi-
tive control.

R 1~4 METEENKRY, KMo EwEEs
—E IR, MR IR, SEREE RN
3-NO,CeHyv 3,4-CLCeH;. 4-CH;CqH,SO, I, Hinthe
YRt Xoo RILHARIF FIHIHIZE, WG Gis Gs 1 Gyg
1) ECso {5514 65.7. 43.8 Al 5.34 ug/mL, T xfiEZ
FME B A, L EURIEFN 3,4-CLCgH; . 2-NO,CoHy
2-CH3CeHy J% 3,5-F,CeH; ), HERLEWIXT Psa FRILH
IRGFHHEIZE, WAEY) Gsv Gov Gy Fl G ) ECso
39N 7824 69.3. 61.4 Al 43.4 pg/mL, AT X HE 245
ARG MBI EN 3-NO,CeHy 2-NO,CeHyw 3-Cl-
4-FCeH; A K 3-Cl-4-FCeH; tF, HFrE &YX Xac FRIL
HAR I IS T, WA Gs~ Gy~ G 1 Gy 1] ECso
E53 5N 63.6+ 67.0 54.0 F129.3 ug/mL, I FFHE
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XFREG AL, 2R B dr, AEW) Gs X =R iR 11
WA T RIE XS 24, (LB Grv Gio M Gy X Psa
AN Xac PG A0 250 e B Xk 24 oAt e,

2 i

DABELT BRI A I SEURD 2R ik 3 2 k25 e 4 Jr Rk
HECT 18 AT AL S 4l h 5T (R e MR R R 2R AL 54,
WIDTEETRIE R, K2 H &YXt ik =y an
A —EWANHIEE. MG Gy G M Gig 77
IR KFE I AS A B BRI B B . A I B
[ ECsg KA T H A4 Xof e 24 e g e v Al e, I rp 4
BV Gs X =Rl A BT A REE, B —E
T E.

3 SRS
3.1 X5

RE-52AA BYJie i 726 R A (B 2R AR AAXER T )
MR-52AA AUE I 0 #EE 7 5 FE 45 (45 E - Heidolph)
Sarforius FL T RF(HEEFE L FHER). X4 7R
ST O S AR O R A R A A
Bruker Ascend-400 spectrometer, JEOL ECX-500 1% 3t
PR(TMS NWFF, HEE). P ((HRMS, FE80 K
R BHEABR AR, AT T & B4l fes
FRI . XFdioR e . R IR & . S OSSR
W 3T B RS R RO IR A F.

3.2 ik BirtEMRE KR
3.2.1 FHEM4KR AL B84 &

iR AL B & ES % SCER[14], F A D
E [¥H] &4 SRR 15, 1617776 FX.

322 FHEMKRF 694 %

£ 50 mL MR LEE S, I TCKBREREH(5.82 g,
42.2 mmol). X} FRIEK H % (4.68 g, 38.4 mmol). DMF (50
mL), FiR FHFE 15 min, JIAFEA E (8.00 g, 38.4
mmol)RIffALEH(0.64 g, 3.8 mmol), =IHIFERN 2 h,
I 2 2T (60 mL)FH i 570 BN 5% 10k FR AN Wi
(60 mL), i+t 30 min, #E7)ZE, HHLZHKGE0 mLX
)ik, JoKEREREN T IRAhIE, ek 28 KR LA, F
FH 5 TR i B 25 i A5 B P R AA 4-((B-H 24 AR-3,4- 2
I A R - 2 - 35 ) PR 4R R . B [, WS 80%. mup.
156~157 °C; "H NMR (400 MHz, DMSO-dj) J: 9.90 (s,
1H), 8.16 (dd, J=8.0, 1.0 Hz, 1H), 7.90 (d, J=8.8 Hz,
2H), 7.82 (ddd, J=8.6, 7.2, 1.5 Hz, 1H), 7.63 (d, J=17.7
Hz, 1H), 7.59~7.53 (m, 1H), 7.32 (d, J=8.7 Hz, 2H),
5.45 (s, 2H), 3.62 (s, 3H); ESI-HRMS clacd for
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C17H,sN,O5 [M+H]" 295.1077, found 295.1070.
323 HAFRKLAEY GG 0946 5%

7E 50 mL [ FIEH R KN EMA F (0.5 g, 1.7
mmol). FIZE(Q20 mL). ZKJF(0.365 g, 3.4 mmol). VKRE5TE
(0.01 g, 0.17 mmol), ZRAHHXM 30 min, JIZE57K
&, THEZE 120 CEHA /KRN, #EZEHTR(TLC)M
MR KL, RIE24~26h, RNEEH G, S48 1348
FEdh, MR O RS SRR B AR, e E&m
K RIFER & B V.

3- PR -2-(((4-((2-(3- i 22 2R ) ik ik ) P i ) 24 4 ik )
FR L MR -4 (3 ) -BIH(Gy): B EalElA, IS 77.2%. mp.
213.0~214.0 ‘C; 'H NMR (500 MHz, DMSO-d;) o:
10.67 (s, 1H), 8.12 (dd, J=8.0, 1.3 Hz, 1H), 7.88 (s, 1H),
7.79 (d, J=6.0 Hz, 2H), 7.63 (d, J=8.8 Hz, 3H), 7.52 (m,
J=8.0, 1.0 Hz, 2H), 7.43 (t, J=8.0 Hz, 1H), 7.40~7.35
(m, 1H), 7.15 (s, 1H), 7.13 (s, 1H), 5.30 (s, 2H), 3.59 (s,
3H); °C NMR (101 MHz, DMSO-dy) J: 161.7, 158.6,
152.8, 149.2, 147.0, 146.9, 139.2, 134.9, 130.8, 129.1,
127.9, 127.7, 127.6, 126.6, 120.7, 118.4, 115.7, 112.9,
105.8, 69.2, 30.4; HRMS (AP-ESI) caled for Cp3HoNsOy
[M+H]" 430.1509, found 430.1504.

3- H B 2 (((4-((2-(4- T -2- R 258 ) JIR 228 ) HH 05 ) R 4R
5o H 3 k-4 (3 H)-T(G,): A fElAk, IR 57.4%.
m.p. 210.0~211.0 ‘C; "H NMR (500 MHz, DMSO-dj) §:
10.23 (s, 1H), 8.13 (dd, J=8.0, 1.3 Hz, 1H), 8.06 (s, 1H),
7.82~7.77 (m, 1H), 7.64 (d, J=7.8 Hz, 1H), 7.59 (d, J=
8.8 Hz, 2H), 7.55~7.51 (m, 1H), 7.43~7.35 (m, 2H), 7.22
(d, J=8.7 Hz, 1H), 7.12 (d, J=8.8 Hz, 2H), 5.30 (s, 2H),
3.59 (s, 3H); *C NMR (101 MHz, DMSO-d;) J: 161.7,
158.5, 152.8, 149.16 (d, 'Jor=243.8 Hz), 146.9, 140.4,
134.9, 133.7 (d, *Jcr=10.0 Hz), 129.3, 128.3 (d, Jer=
2.6 Hz), 127.9, 127.8, 127.6, 126.7, 120.7, 118.5 (d, *Jer=
20.9 Hz), 115.8, 115.4 (d, *Jer=3.7 Hz), 108.2 (d, *Jor=
8.8 Hz), 69.2, 304; HRMS (AP-ESI) caled for
C,3H,oBrEN,O, [M+H]" 481.0669, found 481.0662.

3 H B 2 (((4-((2-(4- 5 -2- B R 358 ) JIR 228 ) H 22 ) R 4R
5oy H 3 k-4 (3 H)-T (G3): (A, IR 63.3%.
m.p. 234.0~235.0 °‘C; '"H NMR (500 MHz, DMSO-d;) -
10.22 (s, 1H), 8.15~8.10 (m, 1H), 8.06 (s, 1H), 7.82~
7.77 (m, 1H), 7.66~7.62 (m, 1H), 7.59 (d, J=8.9 Hz,
2H), 7.55~7.50 (m, 1H), 7.45 (t, J=8.9 Hz, 1H), 7.28
(dd, J=11.7, 2.3 Hz, 1H), 7.12 (t, J=7.8 Hz, 3H), 5.30 (s,
2H), 3.59 (s, 3H); °C NMR (101 MHz, DMSO-dy) o:
161.7, 158.5, 152.8, 149.0 (d, 'Jer=243.0 Hz), 146.9,
134.9, 133.4 (d, *Jcr=9.8 Hz), 129.3, 127.9, 127.8, 127.6,
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126.7, 125.5 (d, *Jer=3.1 Hz), 121.3 (d, *Jcr=9.3 Hz),
120.7, 116.0 (d, 2Je.r=21.7 Hz), 115.7, 115.0 (d, *Jer=
4.1 Hz), 69.2, 30.4; HRMS (AP-ESI) calcd for Cy3H,oCIF-
N,O, [M+H]" 437.1175, found 437.1167.

3- FH R -2-(((4-((2-(3- T Jak 0 2 ) J e ) FHY O ) 2 A 0k )
FR L R IR -4 (3 H)-BF(Gy): B BB A, U3 54.3%. m.p.
202.0~203.0 C; '"H NMR (500 MHz, DMSO-d;) o
10.52 (s, 1H), 8.12 (dd, J=8.0, 1.3 Hz, 1H), 7.85 (s, 1H),
7.82~7.77 (m, 1H), 7.63 (d, J=8.7 Hz, 3H), 7.55~7.50
(m, 1H), 7.35 (t, J=7.9 Hz, 2H), 7.26 (d, J=8.5 Hz, 1H),
7.12 (d, J=8.8 Hz, 2H), 7.09 (d, J=7.6 Hz, 1H), 5.30 (s,
2H), 3.59 (s, 3H); °C NMR (101 MHz, DMSO-d) o
161.7, 158.5, 152.8, 146.9, 146.5, 138.9, 134.9, 130.8,
129.3, 128.0, 127.8, 127.6, 126.7, 122.0, 120.7, 119.7,
116.9, 115.7, 114.5, 112.3, 69.2, 30.5; HRMS (AP-ESI)
caled for CHyNsO, [M + H] © 410.1611, found
410.1605.

3- L 2-(((4-((2-(3,5- - SR 25 ik 2 ) H 2 ) 4 )
FH L R IRR -4 (3 H)-BF(Gs): BRI 1A, 1SR 65.2%. mp.
237.0~238.0 ‘C; 'H NMR (500 MHz, DMSO-dy) o
10.55 (s, 1H), 8.13 (dd, J=8.0, 1.2 Hz, 1H), 7.84~7.78
(m, 2H), 7.63 (dd, J=8.2, 4.9 Hz, 3H), 7.53 (t, J=7.5 Hz,
1H), 7.12 (d, J=8.8 Hz, 2H), 6.96 (d, J=1.8 Hz, 2H), 6.79
(t, J=1.9 Hz, 1H), 5.30 (s, 2H), 3.59 (s, 3H); °C NMR
(101 MHz, DMSO-dy) 6: 161.7, 158.7, 152.8, 148.1, 146.9,
139.7, 135.1, 134.9, 129.3, 129.0, 128.6, 128.1, 127.8,
127.6, 126.7, 125.8, 120.7, 117.4, 115.8, 110.4, 69.2, 30.4;
HRMS (AP-ESI) caled for ChH;oCLN,O, [M+H]"
453.0879, found 453.0874.

3-F R 2-(((4-((2-(2,5- AU 2R 25 I 55 R 3 4 )
FH R W R IR -4 (3 H)-F(G): BRI, 1SR 59.5%. m.p.
211.0~212.0 ‘C; "H NMR (500 MHz, DMSO-dg) 6: 9.95
(s, 1H), 8.25 (s, 1H), 8.13 (dd, J=8.0, 1.3 Hz, 1H), 7.82~
7.78 (m, 1H), 7.63 (t, J=8.6 Hz, 3H), 7.56~7.52 (m, 1H),
7.46 (d, J=2.5 Hz, 1H), 7.31 (d, J=8.5 Hz, 1H), 7.14 (d,
J=8.8 Hz, 2H), 6.76 (dd, J=8.4, 2.5 Hz, 1H), 5.31 (s,
2H), 3.60 (s, 3H); “C NMR (101 MHz, DMSO-dy) J:
161.7, 158.8, 152.8, 146.9, 143.1, 142.1, 134.9, 133.2,
131.2, 129.0, 128.2, 127.8, 127.6, 126.7, 120.7, 119.0,
115.8, 115.0, 113.3, 69.2, 30.4; HRMS (AP-ESI) calcd for
Ca3H19CLN,O, [M+H]" 453.0879, found 453.0874.

3- P BE-2-(((4-((2-(2- FiFg 25 2 8 ) i 6 ) PR K ) DR AR )
FF L IR -4 (3 - BF(G): £LEE A, UK 63.4%. mup.
180.0~181.0 ‘C; 'H NMR (500 MHz, DMSO-ds) o
11.19 (s, 1H), 8.17~8.03 (m, 3H), 7.97 (s, 1H), 7.83~

http://sioc-journal.cn/ 1979



BIHE

R

7.76 (m, 1H), 7.65 (dd, J=17.8, 8.6 Hz, 3H), 7.53 (t, J=
7.5 Hz, 1H), 7.14 (t, J=12.2 Hz, 4H), 5.32 (s, 2H), 3.59 (s,
3H); “C NMR (101 MHz, DMSO-dy) J: 161.7, 159.1,
152.8, 151.1, 146.9, 142.1, 138.5, 134.9, 128.7, 128.5,
127.8, 127.6, 126.7, 126.6, 120.7, 115.8, 111.5, 69.2, 30.4;
HRMS (AP-ESI) caled for CpHyNsO, [M + H] ©
430.1509, found 430.1507.

3- FF I 2 (((4-((2-(2- PP 6 2R 50 JR 358 ) R 2 ) R 4 )
FH 2 AR -4 (3 H) - (Gg): 35 (L [EIAA, USC% 68.5%. mup.
214.0~215.0 C; 'H NMR (500 MHz, DMSO-d;) J: 9.37
(s, 1H), 8.15~8.11 (m, 1H), 8.07 (s, 1H), 7.82~7.78 (m,
1H), 7.65 (d, J=7.6 Hz, 1H), 7.58 (d, J=8.8 Hz, 2H),
7.56~7.51 (m, 1H), 7.36 (d, J=7.6 Hz, 1H), 7.12 (d, J=
8.8 Hz, 2H), 7.06 (t, J=7.7 Hz, 1H), 7.00 (d, J=7.3 Hz,
1H), 6.64 (td, J=7.3, 1.1 Hz, 1H), 5.30 (s, 2H), 3.60 (s,
3H), 2.17 (s, 3H); *C NMR (101 MHz, DMSO-dy) o:
161.7, 158.1, 152.9, 146.9, 143.8, 138.3, 134.9, 130.7,
130.0, 127.8, 127.6, 127.5, 127.1, 126.7, 120.9, 120.7,
118.9, 115.7, 112.3, 69.2, 30.5, 17.9; HRMS (AP-ESI)
caled for CyHyN4O, [M + HJ *399.1815, found
399.1807.

3-FAE-2-(((4-((2-(3- =3 F R 2R JIfR 358 ) FPY 26 ) A 4R
5 ) B I ) IR -4 (3 - T (Go): ¥ [l 44, UCR 72.3%.
m.p. 212.0~213.0 °C; '"H NMR (500 MHz, DMSO-d;) :
10.51 (s, 1H), 8.13 (dd, J=8.0, 1.4 Hz, 1H), 7.85 (s, 1H),
7.82~7.78 (m, 1H), 7.65~7.61 (m, 2H), 7.60 (s, 1H),
7.55~7.51 (m, 1H), 7.38 (t, J=7.9 Hz, 1H), 7.28~7.22
(m, 2H), 7.13 (d, J=8.8 Hz, 2H), 6.99 (d, J=7.6 Hz, 1H),
5.30 (s, 2H), 3.60 (s, 3H); °*C NMR (101 MHz, DMSO-dy)
5 161.7, 158.5, 152.8, 146.9, 146.5, 138.6, 134.9, 130.6,
1304 (q, Jer=31.2 Hz), 129.4, 127.8, 127.8, 127.6,
126.7, 124.9 (q, 'Jer=272.2 Hz), 120.7, 115.8, 114.8 (m,
'Jer=20.8 Hz), 108.0 (dd, 'Jcr=8.3, 3.8 Hz), 69.2, 30.4;
HRMS (AP-ESI) caled for CyH,oCIF5N,0, [M+H]"
453.1532, found 453.1526.

3- 3 2-(((4-((2-(3- L -4- 50K 36 ) I 2L ) Y 6 ) 2R 4R
5 ) WL R K -4 (3 H)- B (Gro): I [, 1L 64.8%.
m.p. 206.0~207.0 °‘C; '"H NMR (500 MHz, DMSO-d;) :
10.30 (s, 1H), 7.82~7.77 (m, 2H), 7.64 (d, J=7.8 Hz,
1H), 7.61 (s, 1H), 7.59 (s, 1H), 7.55~7.50 (m, 1H), 7.20
(t, J=9.1 Hz, 1H), 7.12 (d, J=1.4 Hz, 2H), 7.10 (s, 1H),
6.92~6.88 (m, 1H), 5.29 (s, 2H), 3.59 (s, 3H); *C NMR
(101 MHz, DMSO-ds) d: 161.7, 158.3, 152.8, 150.9 (d,
"Jer=236.3 Hz), 146.9, 143.4 (d, *Jer=1.9 Hz), 138.1,
134.9, 129.4, 127.7, 127.6, 126.6, 120.7, 120.3 (d, *Jor=
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18.4 Hz), 117.7 (d, *Jer=21.9 Hz), 115.7, 112.7, 112.0 (d,
4JC_F=6.4 Hz), 69.2, 30.5; HRMS (AP-ESI) calcd for
Ca3H sCIFN,O, [M+H]" 437.1175, found 437.1171.

3- FEE-2-(((4-((2+(3,5- 3 AR 2k k) PR O R 4L B
FH L ) IR UK -4(3 H)- T (Gyp): B [T, IR 64.8%.
m.p. 206.0~207.0 “C; '"H NMR (500 MHz, DMSO-d;) -
10.58 (s, 1H), 8.12 (dd, J=8.0, 1.2 Hz, 1H), 7.84~7.76
(m, 2H), 7.63 (dd, J=8.1, 5.9 Hz, 3H), 7.53 (t, J=7.5 Hz,
1H), 7.12 (d, J=8.8 Hz, 2H), 6.61 (dd, J=10.1, 2.1 Hz,
2H), 6.41 (t, J=9.4 Hz, 1H), 5.30 (s, 2H), 3.59 (s, 3H); °C
NMR (101 MHz, DMSO-dq) d: 165.1 (d, *Jcr=16.1 Hz),
162.7 (d, *Jer=16.1 Hz), 161.7, 158.6, 152.8, 148.6 (t,
3Jer=13.9 Hz), 146.9, 139.1, 134.9, 129.1, 128.0, 127.8,
127.6, 126.7, 120.7, 115.7, 95.1 (d, 'Jer=29.0 Hz), 93.3
(t, 2Jer=26.5 Hz), 69.2, 30.4; HRMS (AP-ESI) calcd for
Ca3H oFaN4O,S, [M+H]" 421.1470, found 421.1461.

3-FHE-2-(((4-((2-(2,6- 2R 38 I 38 ) B 28 R4 3 )
P 5 ) W I Bk -4 (3 H)- I (Grp): 48 T [T 44, WiCE 68.5%.
m.p. 211.0~212.0 ‘C; "H NMR (500 MHz, DMSO-dj) §:
9.30 (s, 1H), 8.12 (dd, J=7.8, 0.9 Hz, 1H), 7.96 (s, 1H),
7.78 (t, J=7.6 Hz, 1H), 7.62 (d, J=8.1 Hz, 1H), 7.54~
7.49 (m, 3H), 7.40 (d, J=8.1 Hz, 2H), 7.10 (d, J=8.7 Hz,
2H), 7.01 (t, J=8.0 Hz, 1H), 5.28 (s, 2H), 3.58 (s, 3H); "°C
NMR (101 MHz, DMSO-dq) d: 161.7, 158.4, 152.8, 146.9,
139.6, 138.6, 134.9, 129.8, 129.5, 127.8, 127.6, 127.1,
126.7, 124.7, 120.7, 115.7, 69.2, 30.4; HRMS (AP-ESI)
caled for CyHoCLN,O, [M+H] " 453.0879, found
453.0876.

3-FH - 2-(((4-((2-(2,5- A 2R 358 IR 328 ) B 28 R4 3 )
P 5 ) W e Bk -4(3H)- I (Gra): F B T4, Wi 54.8%.
m.p. 162.0~163.0 ‘C; '"H NMR (500 MHz, DMSO-d) §:
10.31 (s, 1H), 8.13 (d, J=7.9 Hz, 1H), 8.08 (s, 1H), 7.80
(dd, J=11.1, 4.2 Hz, 1H), 7.63 (dd, J=11.0, 8.5 Hz, 3H),
7.53 (t, J=7.5 Hz, 1H), 7.21~7.15 (m, 1H), 7.13 (d, J=
8.7 Hz, 3H), 6.47 (t, J=8.4 Hz, 1H), 5.31 (s, 2H), 3.60 (s,
3H); *C NMR (101 MHz, DMSO-d) d: 161.7, 159.8 (d,
Jer=237.5 Hz), 158.6, 152.8, 146.9, 140.8, 135.5 (t,
2Jer=12.0 Hz), 134.9, 129.2, 128.1, 127.8, 127.6, 126.7,
120.7, 115.8, 104.0 (d, *Jer=7.1 Hz), 103.7 (d, 'Jer=7.5
Hz), 100.8 (d, *Jer=4.0 Hz), 100.5 (d, *Jer=3.0 Hz),
69.2, 30.4; HRMS (AP-ESI) calcd for Co3H9F,N,0, [M+
H]" 421.1470, found 421.1464.

3-FHJE-2-(((4-((2-(2- =36 FH B DR 5 ) Jifk 5 ) FPY B ) 2R 4R
5L F L) E IR -4(3 H)-BH(Grg): B EATE A, 02 58.1%.
m.p. 202.0~203.0 ‘C; '"H NMR (500 MHz, DMSO-d) §:
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9.58 (s, 1H), 8.28 (s, 1H), 8.13 (dd, J/=8.0, 1.4 Hz, 1H),
7.82~7.78 (m, 1H), 7.71 (d, J=8.4 Hz, 1H), 7.64 (d, J=
8.0 Hz, 1H), 7.61 (d, J=8.8 Hz, 2H), 7.55~7.52 (m, 1H),
7.51~7.46 (m, 2H), 7.14 (d, J=8.8 Hz, 2H), 6.87 (t, J=
7.5 Hz, 1H), 5.31 (s, 2H), 3.60 (s, 3H); *C NMR (101
MHz, DMSO-d;) d: 161.7, 158.7, 152.8, 146.9, 143.2 (d,
3Jer=1.1 Hz), 141.6, 134.9, 134.0, 129.3, 128.1, 127.8,
127.6, 126.7, 126.6 (d, *Jer=5.7 Hz), 120.7, 118.7, 115.8,
115.1, 111.4 (d, 'Jer=30.1 Hz), 69.2, 30.5; HRMS
(AP-ESI) caled for CyyHayFsN,O, [M+H]" 453.1532,
found 453.1527.

3 FBE2-(((4-((2-(3,5- - PRS2 350 ) i 66 ) P 386 ) 25 4
L) F L E MK -4(3H)-TiH(Gs): B8 U TEIAA, R 55.3%.
m.p. 209.0~210.0 °‘C; "H NMR (500 MHz, DMSO-d;) :
10.01 (s, 1H), 8.13 (dd, J=8.0, 1.3 Hz, 1H), 7.86~7.69
(m, 2H), 7.64 (d, J=7.9 Hz, 1H), 7.59~7.48 (m, 3H),
7.10 (d, J=8.8 Hz, 2H), 6.63 (s, 2H), 6.33 (s, 1H), 5.28 (s,
2H), 3.59 (s, 3H), 2.17 (s, 6H); *C NMR (101 MHz,
DMSO-dg) 0: 161.7, 158.0, 152.9, 146.9, 145.8, 138.4,
136.3, 134.9, 130.0, 127.8, 127.6, 127.4, 126.7, 120.8,
120.7, 115.7, 110.2, 69.3, 30.5, 21.7, HRMS (AP-ESI)
caled for CysHysN4O, [M + H] © 413.1972, found
413.1965.

3- FH R 2-(((4-((2-(CAR Tl T 268 ) J 5k ) FPR 5k ) R 4 38 R
3R -4(3H)-A(Gye): BECAFEE, R 65.6%. m.p.
188.0~189.0 “C; 'H NMR (500 MHz, DMSO-d,) d:
11.39 (s, 1H), 8.16 (d, J=7.3 Hz, 1H), 7.94~7.87 (m,
3H), 7.83 (s, 1H), 7.68~7.50 (m, 7H), 7.14 (d, J=8.7 Hz,
2H), 5.33 (s, 2H), 3.60 (s, 3H); “C NMR (101 MHz,
DMSO-dy) d: 161.7, 159.6, 152.7, 147.7, 146.8, 139.4,
134.9, 133.4, 129.6, 128.8, 127.8, 127.6, 126.6, 126.6,
120.7, 115.7, 69.0, 30.3; HRMS (AP-ESI) calcd for
Cy3Hy N4O,S [M+H]™ 449.1278, found 449.1272.

3- F -2 (((4-((2-ORT FR AR R Tt 268 ) J 3 ) RV ) 2
) H R ) W K A3 H)- T (Gyy): T8 [ AR, IR
58.4%. m.p. 90.0 ~91.0 C; 'H NMR (500 MHz,
DMSO-d) 0: 11.21 (s, 1H), 8.16 (dd, J=8.0, 1.2 Hz, 1H),
7.87 (s, 1H), 7.82 (s, 1H), 7.80 (d, J=1.7 Hz, 1H), 7.65 (d,
J=17.7 Hz, 1H), 7.59~7.51 (m, 4H), 7.13 (t, J=8.5 Hz,
4H), 5.33 (s, 2H), 3.81 (s, 3H), 3.60 (s, 3H); *C NMR
(101 MHz, DMSO-dq) J: 163.0, 161.7, 159.6, 152.7, 147.1,
146.8, 134.9, 131.0, 129.8, 128.7, 127.8, 127.6, 126.6,
120.7, 115.7, 114.8, 69.0, 56.1, 30.3; HRMS (AP-ESI)
caled for C,sHnN4OsS [M + H]+ 479.1383, found
479.1373.
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3- FF -2 (((4-((2-(4- F 2 DT gk 5 ) 5 ) FHY 6 ) 2R 4R
5L F L) E IR -4(3H)-BH(Grg): I EATEfE, 10 74.2%.
m.p. 183.0~184.0 ‘C; "H NMR (500 MHz, DMSO-d) §:
11.29 (s, 1H), 8.16 (d, J=7.3 Hz, 1H), 7.87 (s, 1H), 7.82
(t, J=7.2 Hz, 1H), 7.76 (d, J=8.1 Hz, 2H), 7.65 (d, J=38.1
Hz, 2H), 7.55 (dd, J=16.4, 8.2 Hz, 3H), 7.40 (d, J=8.0
Hz, 2H), 7.14 (d, J=8.6 Hz, 2H), 5.33 (s, 2H), 3.60 (s,
3H); *C NMR (101 MHz, DMSO-dy) J: 161.7, 159.6,
152.7, 147.2, 146.8, 143.8, 138.1, 136.6, 134.9, 130.0,
128.8, 128.5, 127.8, 127.7, 127.6, 127.6, 126.6, 125.9,
120.5, 115.7, 69.0, 30.3; HRMS (AP-ESI) calcd for
CosHxN4O4S [M+H]" 463.1434, found 463.1423.

3.3 EfRCAIRINEEMEMNR

S 2SRRI, SR R VR IR H AR B TE
200 1100 pg/mL iKE R, STHAGTRE . Bk
37973 B R ZKORE 11 A 9 B8 45 3 R 205 1 1) AR A ) v
P, FEX AR A A, AT KRS A R B
(1] ECso M. A1 NA BEAE; 72510 g #I &S, Sg &
FR 1 g BERER . 3 g ZFRIE . 15 g BRI 1000 mL —
UK, KRGSz T« SRRk 5270 1R AN KR 3 P Ay
TRENEA, O\ 28 CIHIRIGFAAT, BERKHpEFEE.
FHE: B PR IR BUE & IS (B 7%, N NB (10 g ]
BHE. 5 g HEMR. 1 g B¥EER . 3 g FE M 1000 mL
TR BB, EERERPIRG RS
XU KA.

4 T BB I 24 ) B IR, A BIE 1 mL
TIANBZEH 4 mL NB 857525108, FHC40 pL &7
IKFE AR T R IZ 1 AN TR 1Y NB K57
FEINRE B, 7 26~28 °C. 180 r/min 1HIREIKIRY
7%, f5a A0 AL NB AR 77 551 ODsos 14 0.6~
0.8, TEZEIEEETE B AN B B TR ODsos A

K 1E ODsos =75 B 15 77 3% ODsos— JC B K7 772 ODsos

PRI (Y%) = (1% 1E Ji X 8 5% 35 3 B ODsos—
W IE & 235 37 3 ODsos)/K2 1F Jo 0 R 2 R B Wi
ODjsy5 X 100%.

4 BIi#1 8l (Supporting Information) &% G1~G18
f] 'TH NMR. C NMR Fl HRMS [, X448 L%
2 MASTI 35 (http://sioc-journal.cn/)_F N %K.
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