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Abstract A series of novel arylpyridone hydrazones were designed and synthesized by using arylpyridinylmethanone as the
plug-in molecules and ferimzone as parent compound. The structure of the products were confirmed by 'H NMR, *C NMR
and HRMS. The antifungal activities of all compounds were tested by growth rate method in vitro. The results showed that
most of the compounds inhibited eight selected pathogens at the concentration of 70 umol/L. The inhibitory effect of
2'-methylacetylbenzene-4,6-dimethoxypyrimidine-2-hydrazone (III-3) and 2-(2'-((4'-bromo-phenyl)(3'-chloro-pyridine-4'-yl)-
methylene-hydrazine)-4,6-dimethoxypyrimidine (III-18) on pathogenic fungi was significantly higher than that of ferimzone,
in which compound ITI-3 has a great degree of inhibition on Botrytis cinerea with ECs, value of 22.18 pmol/L, and ECs, value
of compound ITI-18 is less than 0.35 umol/L on Thanatephorus cucumeris, which is 260 times higher than that of control.
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Figure 1 Representative 1-aryl-1-pyridine based medicine and pesticide varieties
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Figure 2 Aplication examples of arylpyridinylmethanone plug-in molecules
Horner SN & R T — 05 UGB IR BAL &9, TFRWE T WA RS, Bt IRG BT — R 51 55 HE e i
B AT DR, e RERE R ORI A A I (Eq. 1), AFRLNE AR g IR T
BES V5T AR AR Ak 2341, SR IR A0 ) 9o JER BT 240 ff Pl RO BE—2r 7, WE eI ARG,
HEEY) M KETE i HI e E AR, R Mtk F R R BEAT T WIPART
AT, #id Knoevenagel SNA R T /K& T g
MR(3) B, Horr b A 3 (S P T kA
2, PUH5 Y RS B TR IR IR AL S 4 0/ e N N Me

y MeO.__N .
F I RIS R OB, xR Mt =TT M
77 B R B AR 2 R, DU 5 0k T I%“ .
PRI 5 SRR SO0 T 00 T 0 i 5k 1% ] " b
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PR B AR =, R 85%. AREALEY T 5 &
2 5 B EAT S A% 0 R Bk S B2 3 i PAI-1 ~ 1026
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Scheme 1 Synthesis of target compounds
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Table 1 Structure and yield of target compounds

R1
-

Compd. R R? Yield/%
-1 Ph Ph 75
I11-2 4-'BuCgH, 4-NO,C¢H, 82
I11-3 CH; 2-CH;C¢H,4 67
I11-4 4-'BuCgH, 3-Pyridyl 88
I11-5 3,4-Cl,CH; 3-Pyridyl 62
I11-6 4-CH;C¢H,4 4-Pyridyl 90
I11-7 4-"PrC¢H, 4-Pyridyl 68
I11-8 3,4-(CH;),C¢Hs 4-Pyridyl 65
I11-9 2-CH3-3-CIC¢H;  4-Pyridyl 70
II-10  4-BrC¢H, 4-Pyridyl 61
II-11  4-BrC¢H, 2-Cl-3-pyridyl 63
MI-12  4-BuC¢Hy 2-Cl-3-pyridyl 56
MI-13  4-CH;C¢H, 2-Cl-3-pyridyl 55
MI-14  3,4-CL,CH, 2-Cl-3-pyridyl 64
MI-15  2,4-(CH;),CeH; 3-Cl-4-pyridyl 91
MI-16  4-CH;C¢H, 3-Cl-4-pyridyl 93
MI-17  3,4-(CH;),CeH; 3-Cl-4-pyridyl 78
II-18  4-BrC¢H, 3-Cl-4-pyridyl 72
MI-19  4-PhC¢H, 3-Cl-4-pyridyl 91
MI-20  3-NO,-4-CH;C¢H;  3-Cl-4-pyridyl 68
MI-21  4-BuC¢H, 3-Cl-4-pyridyl 88
MI-22  4-CH;C¢H, 4-C1-3-pyridyl 64
MI-23  2,4-(CH;),CeH; 4-C1-3-pyridyl 65
II-24  4-BrCg¢H, 4-C1-3-pyridyl 89
MI-25  4-(4-Br-C¢H,)CgHy  4-Cl-3-pyridyl 66
II-26  3,5-Cl,C¢Hs 4-C1-3-pyridyl 61

1.2 HIEDEMERIHNE
B 2 A KR EPINR T B AR S WAE 0.07
mmol/L ¥ & N X MEAE LA (Rhizoctonia Cotton, RC) 7K
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FEFSIE (Pyricularia oryzae Cav, PC). & HiIK B (Botrytis
cinerea, BC). &M% (Phytophthora infestans, PI). 7K
T8 O M (Thanatephorus cucumeris, TC) . /N3 5 &
(FusaHum graminearum Sehw, FS). M2 B #% (Sclerotinia
sclerotiorum, SS)F1 T K KPE(Exserohilum turcicum, ET)
J\Ffg JE TR A 8R4 A1 T3R 2.

EH 2 2 FHHI 22 4R v 0 7E.0.07 mmol/L iR EE T, X
TREAESTAR T « KRB RGIR I B R UL, BRAGE ) -4 Xt
ARAE ST A5 T 490 3 e 0 o TR 24 7 B o, oAt Ak
BRI ZE A . XT3 i 2K B R SR
&0 11-3 A T-11 R I AR 75 (3 1k, 2 5
AIEF] 84.86%H1 74.68%, At — L HUEHINE /1. X T
T MG RENR R, 241 7/9 WAk &I iE e v T g
2y, il A -3, II-11 A 1014 F0) 542
ISP 2 A, X TKFESOR R, &) m1-18 B
BT HA 25 ANMEAY, HECXT I 2575005 g i ==
w1 17%. T /NEIREETE, A LR AR A 2
W R, BT IR 2 Eb A A SRR 2, AT I
M g — 5 I 6 FT 1R 51 N T By ¥ /N 22 71 25005 A kS B4R
BFFE R, SRR 5 BER7 16 /N2 75 50 1R IR 24 700 R A A
SR XTSRRI, LAY -3 HEE T
B, B Tz, Stk &l e R 2. *t
TR K RBEHTE, A1 -3 A 101-22 #6035 M 1T %
ME2570), 1b& 9 T-1 A II-11 5 RO B8 25 750 AH 24 3%
PE. RRSRUL, BTt & s 26 MUE PR H — &
FAMHEE, ABLHL A& B, R &
1-3, TI-11, T00-14 AT 1I-18 5244 5 50 HE 300 140 400 i i 12k
A BTN .

AR R £ (1) R FH] N 4-CH5-CH, I,
R? 3£ (4143 %4 4-Pyridyl (IT1-6), 2-Cl-3-Pyridyl (I11-13),
3-Cl-4-Pyridyl (III-16)F1 4-C1-3-Pyridyl (I11-22), i i K,
BILANENE T CAE H, T E KRR 0%
o AR B, LA I-13 A1 I0-22 35 R0 s T
PO A, BT HAD 6 FEEE, X 4 MEEY)
B RO R, AT R® JE N 3-Pyridyl 7
—ERH. (2)% R N 4-Br-CeH, I, R*FF14 518
4-Py (III-10), 2-Cl-3-Pyridyl (III-11), 3-Cl-4-Pyridyl
(I11-18)F1 4-C1-3-Pyridyl (I11-24), Lb4% II-11 F1 111-24
B4 EPE R, ATRDS TR R ATA 8 R R, 1k
AW -1 A0HEEVES B S48 T A4 10-24, 7] 0L R
B 3-mene IR SR 200 I d S AR T 4-0
FGAE TII-10 0 TXI-18 P40 v 12 250008 D)3 0 A R
. (3)24 R JEH M 3,4-(CH;),CoHs I, R FE[ 2355 A
4-Pyridyl (ITI-8)F 3-Cl-4-Pyridyl (ITI-13)iF, X-FBRiM
S WRAZIR R AN 7 R R B, A -8 ) 3 1 3
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SARTA A II-13, 7] W, R* 3£ 4-0EnE3E E 3-A25] A
HETAR TR LGS SE. @)% R EFHA
4-Pyridyl, R' 3£[314r %N 4-CH;C¢H, (II1-6), 4-PrCeH,
(I11-7), 3,4-(CH;),C¢H; (IT1-8)1 2-CH;-3-CICgH; (I11-9),
I A A A R AT LUK, 2 B TI-8 AT
II-9 T 8 Fofuig Jol B () 4 R BH R4 T S AR ) AL
A4 1I-6 A1 II-7. [FR 24 R* 3£ H108 3-Cl-4-Pyridyl Ff,
R' B[4 H1~ 3.4- (CH;),CeHy (INI-17)F1 4-CH;CgH,
(IH1-16), 73 Hr A MEHE, R IR 53 M A6 S Ak 5 B8 2 1)
7 Fows R, ZBUCH TI-17 B8R HL A B TI-16 406
RORIF, (524 R JEHH 2,4-(CH;3),CoHs (ITI-15)i), 35
FHEG TI-17 FREAR B, 15 B 22 B B A B0 P 5 e
LRSS
1.3 WBESHNE

SR LI I, RGOSR A Y 113,
II-11, 111-14 A 11-18 HEAT K B % (Sclerotinia sclero-
tiorum)~ JKFEFEIR (Pyricularia oryzae Cav). T&HhiHEIE
(Phytophthora infestans)~ &7 K 2 (Botrytis cinerea)f17K

FI525G, SR AR KRR E 140, 70, 35, 3.5, 0.35
A0 pmoleL ™" S R R %, LI EE =R, ECs
WS RGP (SPSS) AL, 454 T4 3.

IR 3 HAR T LAE H, B A AR O¢ R B K
T 0.8, AT WL B 5 ] e E s B A IR BRI AR G PR, X
THEEEZIEE, LaY -3 ) ECso HLms 7 K 1
— [ A T-3 52 028 7 B A2 5t K B
B 2RO MR R 1.5 0L LAY 11 Al
THI-14 753 0G50 B A ECso B FU s B fi B 2 LK.
GBI IS, 1hE9 II-18 76 KRG SURF i Y ECs 18 Eb g
PIEEAG 260 £5 LA b, A7 LILAEIRAR AR BE i R e 21R
U (A OR, @ B EE AT ORI, (A&
II-18 FERIRAE, W ZIL SRR AR K, H
290 AR A AN K.

2 i

WL FARIE IR, B IR T 26 AND7AERENE
MRS, B II-1 52 E A 5N, JEE 25 A8

FE SN (Thanatephorus  cucumeris) U5 5 B K

3 PR =B
0 BF

WEY. W T HRAESLA . KRR . K. Al

2 HARLEY MI-1~111-26 [0 & M 0] 2 /%)
Table 2  Antifungal activity of title compounds ITI-1~1II-26 (inhibitory rate/%)

Compd. RC PC BC PI TC FS SS ET
W B 32.76 55.19 69.74 34.62 5231 8.48 98.30 90.80
-1 19.38 51.75 42.92 62.50 25.46 38.45 52.45 89.68
II1-2 0 2.26 8.80 4.43 0 19.98 11.34 46.17
II1-3 20.29 42.75 84.86 65.23 41.48 33.06 100 91.66
I11-4 43.51 14.33 24.68 45.51 3241 30.61 8.30 0
II1-5 0 26.69 38.82 61.01 39.41 44.61 33.22 57.97
I11-6 17.94 25.41 32.19 40.17 29.40 35.92 25.76 81.49
11187 20.62 17.77 35.62 36.97 13.89 26.23 10.97 84.52
I11-8 31.13 37.96 57.51 57.69 42.13 46.29 27.95 84.07
II1-9 29.69 41.41 66.09 55.98 43.98 49.05 25.76 91.25
II1-10 28.04 27.13 61.80 55.98 26.39 37.76 43.96 84.19
III-11 25.77 46.82 74.68 65.17 38.89 37.07 74.28 89.01
II1-12 20.21 39.44 66.09 53.63 29.63 42.14 60.94 80.71
II1-13 0 38.46 51.69 40.74 42.17 40.23 68.60 68.40
111-14 1.48 42.53 47.62 66.08 27.19 34.48 65.89 75.93
II1-15 3.09 3.00 6.87 0.21 6.02 5.49 11.45 1.30
II1-16 17.53 5.71 33.48 50.85 8.33 8.71 3231 5.79
II1-17 0 14.70 51.01 44.33 13.83 29.83 53.20 20.52
II1-18 0 17.64 43.79 50.46 68.91 30.10 50.77 22.57
II1-19 0 9.05 15.57 11.82 8.30 15.87 17.28 86.87
I1-20 0 7.46 32.05 46.66 6.91 28.19 36.46 75.24
II1-21 0 2.71 20.31 6.54 1.15 17.51 27.55 20.52
II1-22 16.91 26.88 57.08 47.01 19.91 27.39 53.42 91.48
II1-23 0 38.91 45.37 57.63 16.36 26.54 48.34 47.88
111-24 0 12.67 36.11 52.99 18.90 32.56 52.39 0
II1-25 0 0 7.00 6.76 0 1.37 43.75 86.19
111-26 0 22.85 3431 34.20 13.83 29.28 45.10 62.07
“¢=0.07 mmol-L™".
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Table 3 EC;, of part title compounds

R AW ECsy/(umolL!) R? AR
WA RE 52.29+1.54 0999 y=1.19x—0.78
-3 36.39+6.68 0938 y=2.13x—2.77
SS MI-11  6027+574 0979  y=1.62x—2.9
MI-14  67.96£581 0992 »=0.78x—1.43
I1-18 > 140
WEE AR 48.11+£499 0940 y=1.19x—2.05
-3 99.04+5.64 0999 »=1.09x—2.18
PC II-11  110.97+5.01 0984 y=124x—2.53
I1-14 >140
I1-18 > 140
WS 96.99+9.06 0999 y=244x—4.85
-3 55.96+7.57 0992 y=2.04x—3.53
PI HI-11  7471%£3.77 0970 »=0.92x—1.73
MI-14  61.33£2.00 0935 y=0.53x—0.96
MI-18  99.81+10.74 0971  y=0.75x—1.5
WEEE 31.38+£1.83  0.821 y=1.53x—226
-3 22.18+6.03 0953 y=1.51x—1.96
BC I-11 > 140
II1-14 > 140
I1-18 > 140
BEE 93.334£9.41 0998  y=2.2x—4.33
II1-3 >140
TC I-11 >140
I11-14 >140
I1-18 <0.35 0.998 y=0.11x+0.18

MR IKFESUNG . /NZZARFE . TSR TR AZ AN B KRBT ) Ff
o3 S5 TR PRI R AR, K 22 B G W A — o r AW
W, AL AR SR AT LRI S GRS S
k. RNk 4 TNI-3 01 TII-18 X597 5 11 410 A1) 25 S ) S
T IR 2GR T i, =11, II-14 F0EARE L &t
A T BT IF R, AR TN B AR A st &
BRI 2 2%, RAREERE SR L.

3 EES
3.1 UES5HF

Bruker Avance DPX300 8 SAZ i LR (TMS N A
br); ZHEWE ESI-Q-TOF B 4y ¥R #E4%; Yanagimoto
MFG Co.J& SMlEA, T RERIE; TR ITLEE
] RXZ R ReADGRER TR, B aksn E - i i at,
oK br e T VAR .
3.2 ZWHE
3.2.1 “EHEAZ(6)89 A nk

100 mL = AN 4.6- ~H I 2-FMEEQ2 g,
14.1 mmol)- # T A1 40 mL LB, T=EMHE REINA
K& HE0.92 mL, 15.5 mmol). Hn#AmEI 8 h, AE1HhEsS
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BE A 4.6- — W EE-2-JPFREEIE 1.75 g, UREE 90%.

B 1 g 4.6- = HIHE-2- kM5 0E (7.2 mmol) I 100
mL BRI, IALR IR Z(0.92 g, 6.9 mmol).
TAT40 mL /KHEE. HRAEFE 10 min FIA 14
g, INAEA 8 h. W EIHHIESR I A 1.7 g X
93%. m.p. 182.4~183.6 C (SCHAME > mp. 178~
180 C); '"H NMR (300 MHz, CDCl;) §: 7.76 (s, 1H),
7.30~7.14 (m, 3H), 7.04~6.98 (m, 1H), 6.39 (s, 1H),
2.28 (s, 6H), 2.26 (s, 3H), 2.18 (s, 3H); C NMR (75
MHz, CDCl;) 0: 167.70, 159.25, 149.54, 134.46, 130.61,
128.89, 126.56, 126.40, 111.94, 24.71, 23.59, 18.62;
HRMS (ESI) caled for CisHioN, (M+H)" 255.1604
found 255.1599.

322  BiRA4 IMI-1~111-26 494 n%

250 mL = AN 4.6-— F AR 3 -2- H fif g e nas
WE(20 g, 91.7 mmol) M+, M 120 mL Z T = i fi
e RIEIMAKE S8 mL, 100.9 mmol), fiH=l7 8
h. A EhIERR B A 13.3 g, W 85%.

B 4.6- — FRARJE-2- R FEREIE (0.5 g, 2.9 mmol)Hl
A 100 mL [FEEKHHR, A ZZKHEH0.51 g, 2.8 mmol).
W7 A1 40 mL Jo/K FRE. IR+ 10 min 5N 1% &
R, INFAEI 8 h, R EIE(TLC) MM M seke. B2
Fror 3 Ak -1, AR 5 EE 2 A &
) 1I1-2~111-26.

7% FR I ik 2R -4,6- — FR AR i s g -2- JER (TI-1): YR 26
75%. mp. 158.1~1592 C; 'H NMR (300 MHz,
DMSO-dg) 6: 8.19 (s, 1H), 7.68~7.61 (m, 2H), 7.59~
7.47 (m, 3H), 7.35~7.28 (m, 5H), 5.57 (s, 1H), 3.91 (s,
6H); *C NMR (75 MHz, CDCly) d: 172.10, 158.55,
148.44, 137.35, 132.01, 129.41, 129.22, 128.60, 128.40,
127.84, 126.82, 81.15, 53.58.

2-[2'-(4"- T HE IR (4" - 2R ) - W H R -
3)-4,6- 7 FR R (ITI-2): R 82%. mup. 213.4~
214.9 ‘C; '"H NMR (300 MHz, CDCls) 6: 8.41 (s, 1H),
8.19~8.12 (m, 2H), 7.82~7.76 (m, 2H), 7.64~7.59 (m,
2H), 7.26~7.21 (m, 2H), 5.62 (s, 1H), 3.93 (s, 6H), 1.40
(s, 9H); °C NMR (75 MHz, CDCl;) §: 172.22, 158.19,
153.05, 147.26, 146.02, 143.66, 128.03, 127.55, 127.26,
126.71, 123.12, 53.77, 34.65, 30.90; HRMS (ESI) calcd for
Ca3Ha6NsO4 (M+H)" 436.1979, found 436.1980.

2'-FJE 2 W L TR -4,6- — F AR R g -2- R (TTE-3): 1L
£ 67%. m.p. 150.6~1512 ‘C; 'H NMR (300 MHz,
CDCly) d: 8.12 (s, 1H), 7.39~7.32 (m, 1H), 7.22~7.18
(m, 3H), 5.59 (s, 1H), 3.92 (s, 6H), 2.52 (s, 3H), 2.28 (s,
3H); C NMR (75 MHz, CDCly) d: 172.05, 159.12,

Chin. J. Org. Chem. 2019, 39, 1044~1052
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147.92, 139.07, 135.79, 130.70, 127.97, 127.71, 125.29,
81.29, 53.57, 20.87, 15.82; HRMS (ESI) calcd for
CysHoN4O, (M+H)" 287.1503, found 287.1499.

2-(2'-((4"- BT FHe - ZR FL (-3 ) TP 3 - JifF
H)-4,6- — FASEMEIE (1-4): R 88%. m.p. 180.6~
181.9 °C; 'H NMR (300 MHz, CDCl5) d: 8.52 (dd, J=4.6,
1.6 Hz, 2H), 8.40 (s, 1H), 7.57 (d, J=8.5 Hz, 2H), 7.47
(dd, J=4.6, 1.6 Hz, 2H), 7.21 (d, J=8.5 Hz, 2H), 5.58 (s,
1H), 3.90 (s, 6H), 1.36 (s, 9H); C NMR (75 MHz,
CDClLy) 0: 172.14, 158.21, 152.84, 149.46, 145.64, 144.72,
128.03, 127.31, 126.53, 120.60, 81.55, 53.64, 34.57, 30.87;
HRMS (ESI) caled for C,,HyNsO, (M+H)" 392.2081,
found 392.2078.

2-(2'-((3,4"- - IR BL (M B -3 3 )~ 7 FE R -
H)-4,6- — FEASEMEIE (I-5): R 62%. m.p. 189.8~
190.9 °C; '"H NMR (300 MHz, CDCl;) 6: 8.74 (d, J=2.2
Hz, 1H), 8.51 (dd, J=4.8, 1.6 Hz, 1H), 8.24 (s, 1H), 7.91
(d, J=8.1 Hz, 1H), 7.70 (d, J=8.3 Hz, 2H), 7.28~7.15
(m, 3H), 5.58 (s, 1H), 3.88 (s, 6H); °C NMR (75 MHz,
CDCl3) 0: 172.06, 158.24, 149.40, 148.12, 144.13, 133.46,
133.01, 132.78, 130.02, 129.62, 124.09, 122.76, 81.87,
53.65; HRMS (ESI) caled for C;sH;¢C,NsO, (M+H)"
404.0676, found 404.0675.

2-(2'-((4"- B 35 — 2R B ) (k mE -4n- B ) R R - B
H)-4,6- — A SEMEIE (IT-6): R 90%. m.p. 169.8~
170.5 °C; '"H NMR (300 MHz, CDCl5) d: 8.55 (dd, J=4.7,
1.6 Hz, 2H), 8.39 (s, 1H), 7.49 (dd, J=4.7, 1.6 Hz, 2H),
7.39 (d, J=8.1 Hz, 2H), 7.19 (d, J=8.0 Hz, 2H), 5.61 (s,
1H), 3.92 (s, 6H), 2.46 (s, 3H); C NMR (75 MHz,
CDCly) 6: 172.11, 158.19, 149.50, 145.69, 144.70, 139.79,
130.31, 12820, 127.40, 120.59, 81.80, 53.63, 21.10;
HRMS (ESI) caled for CjoHyNsO, (M+H)" 350.1612,
found 350.1613.

2-(2'-((4"- 5 TR 5 — 7 3L ) (kg -4"- 35— F 3% ) i
H)-4,6- — FASEMEIE (I-7): R 68%. m.p. 173.5~
174 “C; 'H NMR (300 MHz, CDCL) ¢: 8.56 (dd, J=4.6,
1.6 Hz, 2H), 8.43 (s, 1H), 7.51 (dd, J=4.6, 1.6 Hz, 2H),
7.45 (d, J=8.1 Hz, 2H), 7.24 (d, J=8.1 Hz, 2H), 5.62 (s,
1H), 3.93 (s, 6H), 3.01 (dt, J=13.8, 6.9 Hz, 1H), 1.34 (d,
J=6.9 Hz, 6H); °C NMR (75 MHz, CDCL) ¢: 172.11,
158.20, 150.51, 149.47, 145.65, 144.71, 128.27, 127.68,
120.58, 81.62, 53.61, 33.71, 23.44; HRMS (ESI) calcd for
CHN;0, (M+H)" 378.1925, found 378.1922.

2-(2'-((3,4"- . F - IR AL ) (M i -4 5 )— T R % )~ i
H)-4,6- — FASEMEIE (I-8): WK 65%. m.p. 191.2~
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192 C; '"H NMR (300 MHz, CDCl;) 6: 8.62~8.48 (m,
3H), 7.51 (dd, J=4.6, 1.6 Hz, 2H), 7.33~7.25 (m, 1H),
7.02 (d, J=7.0 Hz, 2H), 5.60 (s, 1H), 3.91 (s, 6H), 2.32 (d,
J=4.4 Hz, 6H); °C NMR (75 MHz, CDCl;) é: 172.00,
158.21, 149.44, 145.84, 144.77, 138.35, 138.12, 130.67,
129.00, 127.88, 125.56, 120.57, 81.74, 53.53, 19.50, 19.34;
HRMS (ESI) caled for Cy0H»,NsO, (M+H)" 364.1768,
found 364.1769.

2-(2'-((2"- B -3 S - R I ) (ML g -4- 55 )— I HH )
JE3E)-4,6- — FARFEMEIE (ITT-9): iR 70%. m.p. 152.0~
152.8 ‘C; '"H NMR (300 MHz, CDCl;) 6: 8.59 (s, 1H),
8.47 (dd, J=4.6, 1.6 Hz, 2H), 7.46~7.37 (m, 3H), 7.09~
6.96 (m, 2H), 5.53 (d, J=0.9 Hz, 1H), 3.81 (s, 6H), 2.35
(d, J=3.3 Hz, 3H); *C NMR (75 MHz, CDCl;) J: 171.88,
158.07, 149.46, 144.26, 144.21, 144.18, 143.72, 137.90,
137.86, 135.89, 135.67, 132.03, 130.49, 130.25, 129.58,
129.07, 128.63, 126.92, 126.45, 120.32, 82.17, 53.52,
19.83, 19.66; HRMS (ESI) caled for CoH;sCINsO, (M+
H)" 384.1222, found 384.1219.

2-(2'-((4"- 1R ) (M P -4"- 35 )~ I F 56 )~ ik ) -4, 6-
A SEMEE (H-10): K 61%. m.p. 180.8~182 C;
'H NMR (300 MHz, CDCl;) J: 8.85 (dd, J=4.3, 1.6 Hz,
2H), 7.98 (s, 1H), 7.43 (s, 4H), 7.25 (dd, J=4.3, 1.6 Hz,
2H), 5.59 (s, 1H), 3.89 (s, 6H); *C NMR (75 MHz,
CDCly) & 172.09, 158.17, 151.24, 143.94, 139.65, 135.00,
131.25, 127.92, 123.33, 123.08, 81.92, 53.66; HRMS (ESI)
caled for C;gH;;BrNsO, (M + H) © 414.0560, found
414.0564.

2-(2'-((4"- R 2R JE) (2" G - Mk g -3 3 ) 0 FE ) i
HE)-4,6- — WA FEMEIE (II-11): WLE 63%. m.p. 190~
190.9 °C; "HNMR (300 MHz, CDCl;) ¢: 8.60 (dd, J=4.8,
2.0 Hz, 1H), 7.91 (s, 1H), 7.66 (dd, J=7.5, 2.0 Hz, 1H),
7.50~7.39 (m, 5H), 5.61 (s, 1H), 3.91 (s, 6H); *C NMR
(75 MHz, CDCly) o: 172.08, 158.10, 151.12, 150.13,
141.77, 139.77, 134.67, 131.37, 127.53, 127.10, 123.28,
123.09, 81.95, 53.78; HRMS (ESI) calcd for CsH,;¢Br-
CINsO, (M+H)" 448.0170, found 448.0166.

2-(2'-((4"- BT F - 2R A (2" S - b e -3"- )~ TF H
)k FE)-4,6- — F AR BRI IE (ITT-12): YNZE 56%. m.p.
179.1~179.3 ‘C; '"H NMR (300 MHz, CDCl3) d: 8.54 (dd,
J=4.8,2.0 Hz, 1H), 7.85 (s, 1H), 7.60 (dd, J=17.5, 2.0 Hz,
1H), 7.44~7.33 (m, 5H), 5.55 (s, 1H), 3.85 (s, 6H). 1.33
(s, 9H); *C NMR (75 MHz, CDCl3) d: 172.13, 158.16,
151.11, 150.16, 141.71, 139.78, 134.68, 131.37, 127.53,
127.13, 123.27, 123.08, 81.96, 53.75. 34.65, 30.88; HRMS
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(ESI) caled for CoHysCINsO, (M+H)" 426.1691, found
426.1688.

2-(2'-((4"- I B - 3 ) (2"- ST g -3 3 )~ 3 ) -
JIF 2 )-4,6- — FFAE SR e (I-13): R F 55%. mup.
173.9~174.4 °C; "HNMR (300 MHz, CDCl;) 6: 8.59 (dd,
J=4.8,2.0 Hz, 1H), 7.89 (s, 1H), 7.66 (dd, J=7.5, 2.0 Hz,
1H), 7.50~7.41 (m, 3H), 7.14 (d, J=8.1 Hz, 2H), 5.59 (s,
1H), 3.91 (s, 6H), 2.34 (s, 3H); *C NMR (75 MHz,
CDCly) 0: 172.07, 158.32, 150.82, 150.10, 143.13, 139.78,
139.16, 132.94, 128.92, 127.85, 126.08, 122.98, 81.63,
53.70, 20.99; HRMS (ESI) calcd for CioH;4CINsO, (M+
H)" 384.1222, found 384.1224.

2-(2'-((3,4"- G- ZR FE (2" S - T e -3 3 )~ I
Fo)- R FE)-4,6- — F A FE WS IE (ITT-14): UK 64%. m.p.
178.2~179 °C; '"H NMR (300 MHz, CDCl;) ¢: 8.61 (dd,
J=428, 2.0 Hz, 1H), 7.95 (s, 1H), 7.70~7.61 (m, 2H),
7.52~7.48 (m, 1H), 7.40~7.32 (m, 2H), 5.62 (s, 1H),
3.90 (s, 6H); *C NMR (75 MHz, CDCl;) &: 172.13,
158.02, 151.32, 150.11, 140.31, 139.78, 135.82, 132.87,
132.62, 130.15, 127.62, 126.62, 125.12, 123.17, 82.19,
53.78; HRMS (ESI) caled for CgH;sC;3N50, (M+H)"
438.0286, found 438.0285.

2-(2'-((2,4"- — H B - IR ) (3 - S - M g -4 2 ) - P
o) k5L )-4,6- — F AR R B UE (ITT-15): 0% 91%. m.p.
207.8~208 ‘C; 'H NMR (300 MHz, CDCl;) §: 8.28 (d,
J=53 Hz, 1H), 8.17 (s, 1H), 7.44 (dd, J=5.3, 1.3 Hz,
1H), 7.39 (s, 1H), 7.17 (d, J=13.3 Hz, 2H), 6.99 (d, J=
7.6 Hz, 1H), 5.60 (s, 1H), 3.88 (s, 6H), 2.38 (s, 3H), 2.06
(s, 3H); *C NMR (75 MHz, CDCl;) §: 172.11, 157.99,
151.72, 149.27, 147.59, 144.47, 140.15, 136.24, 131.88,
128.14, 127.81, 126.24, 120.61, 118.88, 82.01, 53.69,
20.98, 18.81; HRMS (ESI) caled for CyoH, CINsO, (M+
H)" 398.1378, found 398.1376.

2-(2'-((4"- F BE 2R L) (3 - S - ME g -4"- 35 )~ 7 R )
JE JE )-4,6- — HI 4R BE W5 0E (I11-16): YN % 93%. mup.
200.7~201.2 °C; '"H NMR (300 MHz, DMSO) ¢: 8.44~
8.27 (m, 2H), 7.61~7.55 (m, 1H), 7.51~7.36 (m, 3H),
7.31~7.12 (m, 2H), 5.61 (d, J=6.3 Hz, 1H), 3.90 (s, 6H),
244 (s, 3H); C NMR (75 MHz, CDCly) 6: 172.08,
157.99, 157.85, 151.71, 151.58, 149.28, 149.13, 147.96,
147.39, 144.30, 142.64, 140.11, 136.24, 130.48, 130.26,
129.78, 128.25, 128.08, 126.79, 121.11, 120.90, 119.25,
119.05, 82.49, 82.10, 53.72, 53.67, 21.12; HRMS (ESI)
caled for CioH;oCINsO, (M + H) " 384.1222, found
384.1221.
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2-(2'-((3,4"- - H BE - ZK ) (3"- G L e -4 3 )~ 3 H
By kB )-4,6- — FH AR LS IE (I1-17): UK 78%. mup.
171.7~171.9 °C; '"H NMR (300 MHz, CDCl;) o: 8.44 (s,
1H), 8.29 (d, J=5.3 Hz, 1H), 7.49 (dd, J=5.3, 1.5 Hz,
1H), 7.42 (d, J=0.9 Hz, 1H), 7.31 (d, J=8.2 Hz, 1H), 6.98
(d, J=6.3 Hz, 2H), 5.59 (s, 1H), 3.89 (s, 6H), 2.32 (d, J=
6.8 Hz, 6H); C NMR (75 MHz, CDCly) o6: 172.07,
158.01, 151.55, 149.10, 148.06, 144.58, 138.75, 138.41,
130.89, 128.91, 127.26, 125.51, 121.15, 119.27, 81.96,
53.68, 19.57, 19.42; HRMS (ESI) calcd for Cy0H,,CIN;O,
(M-+H)" 398.1378, found 398.1379.

2-(2'-((4"- 1R R HE ) (3"- Mk W -4"- 25 )~ 7 P %)~ i
Fh)-4,6- — FEEFLMEIE(-18): WCE 72%. m.p. 206.8~
207.4 ‘C; "H NMR (300 MHz, CDCl;) 6: 8.57 (d, J=4.9
Hz, 0.5H), 8.29~8.20 (m, 1H), 7.93 (s, 0.5H), 7.69 (d, J=
8.2 Hz, 1H), 7.48~7.30 (m, 3H), 7.28~7.10 (m, 2H), 5.56
(d, J=6.7 Hz, 1H), 3.84 (d, J=2.1 Hz, 6H); *C NMR (75
MHz, CDCly) 6: 172.12, 158.09, 157.85, 153.17, 151.74,
151.23, 149.30, 147.31, 142.86, 142.67, 142.38, 134.57,
133.26, 131.38, 130.01, 129.88, 128.73, 128.26, 127.82,
124.51, 123.79, 123.56, 121.80, 120.94, 119.05, 82.49,
82.15, 53.77, 53.74; HRMS (ESI) calcd for C;3H;sBrCl-
N;O, (M+H)" 448.0170, found 448.0169.

2-(2'-((4"- 2 FE — F 3 ) (3"- B~ PHL i -4"- )~ W1 FF 5t )~
JHE FE )-4,6- — H AR L W 0E (II0-19): Y8 % 91%. mup.
188.8~190.4 C; 'H NMR (300 MHz, CDCl3) & 8.51 (s,
1H), 8.37 (d, J=5.3 Hz, 1H), 7.86 (d, J=8.2 Hz, 2H), 7.72
—7.68 (m, 2H), 7.55 (dt, J=14.3, 4.5 Hz, 4H), 7.48 — 7.44
(m, 1H), 7.40 (d, J=8.3 Hz, 2H), 5.67 (s, 1H), 3.95 (s,
6H)."*C NMR (75 MHz, CDCl3) d: 172.15, 158.00, 151.69,
149.26, 147.81, 143.90, 142.84, 139.38, 128.76, 128.75,
128.59, 128.54, 128.46, 127.86, 126.88, 126.83, 126.65,
121.14, 119.31, 82.20, 53.77; HRMS (ESI) calcd for
Ca4Hy CINSO, (M+H)" 446.1378, found 446.1380.

2-(2'-((3"- i J-4"- F DR ) (3"- S Mk g -4 )~ I
L) 2L )-4,6- — FRAR R A IE (T11-20): 0% 68%. m.p.
197.2~198 °C; '"H NMR (300 MHz, CDCl;) J: 8.38 (d,
J=8.7 Hz, 1H), 8.31 (dd, J=5.2, 3.2 Hz, 1H), 7.90 (dd,
J=15.9, 1.8 Hz, 1H), 7.81 (d, J/=8.2 Hz, 1H), 7.61 (d, J=
7.9 Hz, 1H), 7.54~7.44 (m, 1H), 7.44~7.37 (m, 1H), 7.36
(d, J=0.9 Hz, 1H), 5.64 (d, J=4.4 Hz, 1H), 3.89 (m,
7.5H), 2.69 (s, 1.5H); *C NMR (75 MHz, CDCLy) o:
172.09, 157.75, 157.66, 151.91, 151.80, 149.91, 149.52,
149.40, 146.94, 146.51, 141.08, 139.70, 135.69, 134.63,
133.74, 133.27, 132.80, 130.03, 129.05, 125.76, 124.64,
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120.81, 120.66, 118.96, 118.83, 82.93, 82.62, 53.86, 53.83,
20.1; HRMS (ESI) caled for CjoH;sCINgO; (M+H) "
429.1073, found 429.1072.

2-(2'-((4"- BT - 2R FE (3" F M g 4" 5 ) W
B JE R )-4,6- — F AR R 0 (IT-21): % 88%. mup.
199.1~200.7 ‘C; 'H NMR (300 MHz, CDCl;) d: 8.42 (s,
1H), 8.34~8.27 (m, 1H), 7.64~7.57 (m, 2H), 7.52~7.43
(m, 2H), 7.23~7.17 (m, 2H), 5.62 (s, 1H), 3.92 (s, 6H),
1.39 (s, 9H); “C NMR (75 MHz, CDCly) 6: 172.20,
158.04, 153.21, 151.57, 149.16, 148.03, 144.36, 127.95,
126.77, 126.74, 121.15, 119.36, 81.80, 53.77, 34.65, 30.88;
HRMS (ESI) calcd for C,H,sCINsO, (M+H)" 426.1691,
found 426.1693.

2-(2'-((4"- F BE - 2R B ) (4n- S - -3 2 ) - 1 F 3 )~
JHE JE )-4,6- — HT AR R W5 IE (I10-22): UX % 64%. mup.
191.2~192 °C; 'H NMR (300 MHz, CDCl;) d: 8.50 (d,
J=2.3 Hz, 1H), 8.36 (s, 1H), 7.98 (dd, J=8.4, 2.5 Hz,
1H), 7.38 (d, J=7.9 Hz, 2H), 7.30~7.24 (m, 1H), 7.19 (d,
J=8.0 Hz, 2H), 5.58 (s, 1H), 3.89 (s, 6H), 2.44 (s, 3H);
BC NMR (75 MHz, CDCl;) 6: 172.09, 158.26, 150.86,
148.12, 144.55, 139.98, 136.29, 132.48, 130.41, 128.05,
127.22, 123.39, 81.57, 53.61, 21.10; HRMS (ESI) calcd for
C1oH9CINsO, (M+H) " 384.1222, found 384.1221.

2-(2'-((2,4"- — F B IR Ry (4"- S - Mk g -3 dk ) - 7 F
B kR )-4,6- — AR R g (IT0-23): 0% 65%. m.p.
189.4~190.8 ‘C; 'H NMR (300 MHz, CDCl) 6: 8.42 (d,
J=2.0 Hz, 1H), 8.11 (s, 1H), 7.93 (dd, J=8.4, 2.5 Hz,
1H), 7.23 (dd, J=8.4, 0.5 Hz, 1H), 7.18~7.10 (m, 2H),
6.99 (d, J=17.7 Hz, 1H), 5.54 (s, 1H), 3.85 (s, 6H), 2.35 (s,
3H), 2.05 (s, 3H); °*C NMR (75 MHz, CDCl;) 6: 172.12,
158.25, 150.87, 147.73, 144.64, 139.99, 136.11, 135.80,
131.95, 131.83, 128.07, 127.77, 126.64, 123.53, 81.48,
53.64, 53.57, 20.97, 18.85; HRMS (ESI) calcd for
CaoH, CIN5O, (M+H) ™ 398.1378, found 398.1380.

2-(2'-((4"- Y5~ A I ) (4" S - M g -3 )~ IF ) i
HE)-4,6- — AR FREMEIE (II1-24): K 89%. m.p. 177.7~
178.5 ‘C; '"H NMR (300 MHz, CDCl;) §: 8.46 (dd, J=2.5,
0.5 Hz, 1H), 8.24 (s, 1H), 7.94 (dd, J=8.4, 2.5 Hz, 1H),
7.73 (d, J=8.4 Hz, 2H), 7.31~7.24 (m, 1H), 7.23~7.16
(m, 2H), 5.60 (s, 1H), 3.89 (s, 7H); *C NMR (75 MHz,
CDCl3) 6: 172.08, 158.09, 151.18, 147.90, 142.93, 136.09,
133.17, 131.91, 131.32, 129.94, 129.14, 127.91, 124.35,
123.54, 81.99, 53.71; HRMS (ESI) caled for
C1sH,¢BrCIN;O, (M+H)" 448.0170, found 448.0172.

2-(2'-((4"-ORF R R J )~ IR ) (47- S Ak g -3"- 2 )~ IF.
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R fiff I )-4,6- — F AR IE (THT-25): WU 66%. mup.
230.4~231.2 °C; 'H NMR (300 MHz, CDCl) 6: 8.43 (d,
J=2.3 Hz, 1H), 8.10 (s, 1H), 7.69 (dd, J=8.2, 2.3 Hz,
1H), 7.66~7.51 (m, 7H), 7.45 (d, J=8.6 Hz, 2H), 5.63 (s,
1H), 3.93 (s, 6H); *C NMR (75 MHz, CDCl;) d: 172.09,
158.20, 152.69, 149.51, 143.04, 140.45, 139.28, 138.78,
135.94, 131.65, 128.22, 127.06, 126.72, 126.57, 125.28,
121.67, 81.97, 53.75; HRMS (ESI) calcd for C,4H,,Br-
CIN;O, (M+H)" 524.0483, found 524.0484.

2-(2'-((3,5"- = - PR B )(4"- S - g -30- 2 - F
F)- kFE)-4,6- — H A SR IE (111-26), UK 61%. m.p.
192.4~193.8 C; '"H NMR (300 MHz, CDCl;) ¢: 8.44~
8.39 (m, 1H), 8.10 (s, 1H), 7.94 (dd, J=8.4, 2.5 Hz, 1H),
7.63 (d, J=1.9 Hz, 1H), 7.48 (dd, J=8.2, 2.0 Hz, 1H),
7.30 (dd, J=8.4, 0.6 Hz, 1H), 7.23 (d, J=8.2 Hz, 1H),
5.62 (s, 1H), 3.89 (d, J=10.2 Hz, 6H); *C NMR (75 MHz,
CDCl3) 6: 172.10, 157.98, 151.22, 147.38, 140.06, 137.06,
135.62, 134.08, 130.98, 130.69, 128.57, 127.84, 123.72,
82.13, 53.78; HRMS (ESI) calcd for CisH;sC1sNsO, (M+
H)" 438.0286, found 438.0288.

BBl (Supporting Information) 26 ~75 LN g
IR A &R 2 At e B W) B s AE ) -3
TII-14 025 7 28 003 B RS 4 55 04 L . X bRl ]
LG 3% AR 1) R 38 (http://sioc-journal.cn/)_L. F %%,
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