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WE ATHRIFEERINEEYR, DR s EE e S G4, TEMLMENS 09 5 F 450 5] AR =2 500
ZER, WA AT 17 AR WSCHRARIE 15 2K I = U S5 B B MG AT A 4. BARL BRS04 'H NMR, PC
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Synthesis and Biological Activities of Novel Pyrazole Oxime
Derivatives Containing Benzotriazolyl Moiety

Zhu, Yue' Zheng, Dandan’ Miao, Heyi Qian, Cheng Dai, Hong*

Zhou, Beibei Shi, Yujun Xun, Xiao Wang, Yang™
(College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)

Liang, Kai

Abstract In search of new N-heterocyclic compounds possessing good biological activities, 17 novel pyrazole oxime deriva-
tives were designed and synthesized by introducing benzotriazole moiety into pyrazole oxime skeleton based on fenpyroxi-
mate. Their structures were tested by "H NMR, *C NMR and elemental analysis. Preliminary bioassay data displayed that 3
compounds showed 70%~100% insecticidal activities towards Tetranychus cinnabarinus at 20 pg/mL. 6 compounds pos-
sessed 90%~100% mortality rates towards Aphis medicaginis at 20 pg/mL. Moreover, 16 compounds displayed more than
80% insecticidal activities against Mythimna separata (Walker) at 500 pg/mL.

Keywords benzotriazole; pyrazole oxime; synthesis; biological activity

HAT, & 23R n N LA 2 0 AP 1T
2 BRI T H R R SO = My — P
WG RAAGH, ZRTRE. BRE. JUNE. U8

H 74 Nihon Nohyaku 2] 438 ) 7% i 77 L9 i (Fenpy-
roximate) % i i 55 5 B 025 B IR RO, MRIgEE B T
HARRONEBK . 22 /N s P e 25 b %

SR T TR, TR A OR RN BT PR A T T
BT RE RS By zZhe WEEEZE U THRGE 4GS A
EIH BITRHREZCR, (LAY A 7E 50 pug/mL Rk
JEE T oS S SO0 B B R0A 56.8%, He 25U SE & 4L
EY B BAT BRI S I R OA S S R B A g . ke ff
TR E AR — 01, BRI R AR Rk
USRI M, 70k 24 5 2 5 T ke 2 5 AR AL
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547 A= T i R, 0 Zow BRAEZH Y A Atk
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£ M B S BT R I e S DIVRI S 1,3,4- 1 I gEG
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D 7E 500 pg/mL JURIREE T XHRs s il HURTEF R R BE
EAMH4 100%, 90%AH1 100%, L& E 78 500 pg/mL
DA BE T 0o H 5 e U877 26023 50l 4 100% A0 80%.
R, T 4k8: b5 ik &b SR BA R R A=
PS5, A AR R 6 77 e g i 5 7 S 5 i
L, R R B A SN, RIS P PR 4437 HX
PRI HEATB0E, K BUT FEBEEE v B 28 9 = e
ZRIRBAR, R e nee g MR IR S-A7 10 28 36 PR B %
HEAR, BT T — R 58 2RI =M BT B
MEMERS A A, FEIE T BT & B E W5t b i

i R g AE MR . VEARE A RO 26 L Scheme 1.
Q CI 3
hfj
A
O Me fe) Me
J@* ﬁ* -
Me O Me O
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Qﬁ ﬂw
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D E
B1 hEY A~E FImeigie 2

Figure 1 Structures of compounds A~E and fenpyroximate
1 ZR5WL
1.1 BRUEMT7 &K

FER & AR 7, LA 7g M, Sl 7 AR I 26
BRI =L BRIREN . BRIRER . UL, AR
A =& Hi. M5 NN-—F 3 H L% (DMF) % 7g
FOPCERRIFENA (R 1), LR AR A I, 1% AR Ay
AW, LAOHEIRER, DA EIA RN, 10 h, SRR
I, Tg WP 70%. B, ffqimid UKL
PRONEEBRTT, LGV, INAN BRI A 5 IR i 25
HH TR ORI = M A R P S T A ).

1.2 B 7 BEE S

CLE AR Te i, % 7e 1 'TH NMR 1 *C NMR
BAEBEATHINT. | Te MRS AT B H, o 8.16 LK
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B2 HizxbE&Y Ta~7q 511t
Figure 2 Design strategy of the title compounds 7a~7q

1 RFMRED Tg B IIFE R
Table 1 Effects of reaction conditions on the synthesis of com-
pound 7¢g

Entry  Base Solvent Reaction condition Yield/%
1 Et;N CHCl, Reflux for 10 h 0
2 Na,CO; CHCl, Reflux for 10 h 0
3 K,COs CHCl, Reflux for 10 h 0
4 Et;N CH;CN Reflux for 10 h 0
5 Na,CO, CH;CN Reflux for 10 h 0
6 K,COs CH;CN Reflux for 10 h 70
7 KOH CH;CN Reflux for 10 h 32
8 Et;N DMF 80 C for10h 0
9 Na,CO, DMF 80 C for10h 0
10 K,CO4 DMF 80 C for10h 55
11 KOH DMF 80 C for10h 0

© 2020 Chinese Chemical Society & SIOC, CAS

WU U U & TR I = MR ER By 1 ANE 6 7.87
HIEIE I JE T CH=N 8 L/ 1 A& 6 7.73~7.76 HIL
)22 BT 8 TR I =R MR IR L AME SRt =
G ZE R R IR L 2 NEG 0 7.56~7.58 B £ FE I
VHJE T 2R =& ME2RI B 1 ANEG 6 7.51 IR
U VA & T 5 2K = R A RN B A 2 ANEG O
7.43~7.47 I 2 HIEHE T 2R =2 MR 15
AT ANE; 6 6.81~7.24 HILHI £ HIEHJE T 3-Br B
xﬂi%4¢ﬁ,5ﬂmﬁumﬁwﬁﬁ%ﬁﬂﬁ¥w
M) CH, B2 AN 6 3.62 B S ) & T B
MR 167 CHy B/ 3 ANEG 6 2.38 HBL g ) )8 T HL
ARIEMEER 307 CH; 111 3 A& M Te FIAZ RS 7T 41,
OCH, ] C J&- 7 HHILLE 0 75.24, BUCHEMEIR 1-47 CHy A1
3-fiz CH; 1 C IR+ 73 il HIRAE & 34.30 Fl1 14.47.

1.3 S4EMH
K ZEP E HARME A Ta~Tq B REDIH
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7a: R' = Me, R? = 3-F; 7b: R' = Me, R? = 4-F; 7¢: R' = Me, R? = 3-C|;
7d: R' = Me, R? = 4-C|; 7e: R' = Me, R? = 3-Br; 7f: R' = Me, R% =
4-Br; 7g: R' = Me, R? = H.7h: R' = Me, R? = 2-OMe. 7i: R! = Me,
R? = 4-OMe; 7j: R' = Me, R? = 4-OCF3; 7k: R' = Me, R? = 3-Me;
71: R' = Me, R? = 4-Me; 7m: R' = Me, R? = 4-CMeg; 7n: R! = Me,
R? = 2,3-Fy; 70: R' = Me, R?=2,4-Cl,; 7p: R' = 4-MeCgHy, R? = 4-F;
7q: R' = 4-MeCgH,, R? = 4-Me

B 1 HEREY Ta~Tq M0 REL
Scheme 1 Synthetic route of the target compounds 7a~7q
Wi (Tetranychus cinnabarinus) & 7 WF W (Aphis  medi-
caginis)ifi T, FIFNZHEPE B ARG &4 Ta~Tq )
Al H(Mythimna separata)i 1. @ik 2 7] LA H, #6
gy B AR A 0 A i) = b B d 5 0 R AT AR
ROR. 1E 500 pg/mL WHAAEE TR, 7a. Ty 7d. 7f. 7g.
7iv 7§ A1 TGRS 100%SBEE, S5 EE A
M, LA WITE 100 pg/mL IR X AR AD - A B 2
(% BURCH, b 7a, Tby 7L 7i AU 7§ X6 SR - ) %
BN 90%~100%, 5 M AH R Wk fE B )
20 pg/mL B, 1b&40 7as Ty 7. Ti A1 7j X AAD -l
R 60%~100%H’J%<~IX&S'E Hor 72 17 5 M
Tl 1 2 B PEAT Y. B MO R HTRE R, 4 R'=
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CH; I, R? 24 3-F (7a). 4-F (7b). 4-Br (7f). 4-OCH; (7i)-
4-OCF; (7)) Ak &t R bl it 7 3 B i T e e &
WIS S, R, Z28HARMEAYITE 500 png/mL iR
5ROl A A R RE T, oA 7a~T7g A 7i~TI
X ief BRI RFER A 100%, 5% IR 250 dubk A 24, (b
) 7a~7d. 7f~7g 1 7Ti~71 £ 100 pg/mL ¥R Xief
HILAH 100%0) 4 HAER; FEACIREHKE S 20 pg/mL,
— U6 H bR &Pt i AT R B R KR, s
) 7a.7b.7d 76 Tg R Ti~ 70 X B EE R N 70%~
100%. MK RHT AL, 24 R'=CH; i, R*A 3-F
(7a)~ 4-F (7b). 4-Br (7). 4-OCHj (7i)~ 4-OCF; (7j)~ 4-CH;
(T4 P xsd tf g o g e s, P T Hoe B Ax
AR IR R, 7E 4 pg/mL WKE T, L&Y 7a.
7. 7i A TR G AT 20%~30% RS, Ak, 1E
500 pg/mL IRFET, Z2H0bE5t R dth A 5w B ia
TER, Hotb &Y 7a~70 SR RIEIERERIE 100%,
5t 2 nE L IR AE 2. B MR R AT AT, R =
CH; FHELEY) Ta~T0 Xk LA UG HEE & T R'=
4-CH;CoH, LAY Tp 1 7q HIBT R, MWIERAR R 3%
ZWHLEL, thEY 7a R'=CH,;, R?=3-F). 7f R'=
CH;, R?=4-Br)# 7j (R'=CH,, R*=4-OCF;)X} il iz (1)
SRAD IR e HORURG d % O AR S, TR —
WG MIRTAE S TR TR AL
2 &g

I T T, AR 17 NMEA IR
R HIE M S AT AE Y. B AL RS IR . AR
W ICR TR BARME A VI REAT T HN. WIE R
AR BE BoR, 1E 500 pg/mL MRIKE S, Hix
& 7a. Tby 7d. TE. Tg. Tia T A1 70X ARAD
PR BRI 100%, MR E 2 100 ng/mL B, Hix
WEY) Ta. Tb. 7. Ti A 7j STAASH R ILE 90%~
100%) 2% BVEH, 7a 7f 1 7j 76 20 pg/mL & TRk
WO AT A B R R KRR, R IEE 390 90%, 70%FH
100%; L&Y 7Ta~7d. 76~7g F1 7i~71 #£ 500 F1 100
pg/mL W FE T 0T UL R I A%, BOEE A 100%,
FEAR AR FE & 20 ug/mL B, L&) 7a. Tb. 7f. 7i.
7§ AT F AT 90% A ISR UGS TR, AL, thE
7a~7p £ 500 pg/mL ¥RFE XS BB 80%~100%H]
AL 3% N4 Ja kS AT BT R ML e 5 43 1 B RN o deig
PEF R T EENSEE L.

3 SIS

3.1 {5
ifiid BRUKER 400 MHz #ZREFLARA(TMS A7)
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Table 2 Insecticidal activities of the title compounds 7a~7q (mortality/%)
Compd. Tetranychus cinnabarinus Aphis medicaginis Mythimna separata
500 pg/mL 100 pg/mL 20 pg/mL 4 pg/mL 500 pg/mL 100 pg/mL 20 pg/mL 4 pg/mL 500 pg/mL 100 pg/mL
Ta 100 100 90 0 100 100 100 30 100 0
7b 100 100 60 0 100 100 90 0 100 0
Te 0 — — — 100 100 50 0 100 0
7d 100 0 — — 100 100 70 0 100 0
Te 0 — — — 100 70 20 0 100 0
7f 100 100 70 0 100 100 100 30 100 0
7g 100 0 — — 100 100 70 0 100 0
7h 0 — — — 0 — — — 100 0
7i 100 90 60 0 100 100 100 20 100 0
7j 100 100 100 0 100 100 90 0 100 0
7k 0 — — — 100 100 80 30 100 0
7 100 70 0 — 100 100 90 0 100 0
7m 0 — — — 0 — — — 100 0
n 0 — — — 0 — — — 100 0
70 0 — — — 60 0 — — 100 0
p 0 — — — 0 — — — 80 0
7q 0 — — — 0 — — — 0 —
Fenpyroximate 100 100 100 — — — — — — —
Imidacloprid — — — — 100 100 100 100 — —
Pyridalyl — — — — — — — — 100 100

“— refers to “not tested”.

e B IR REE S A, 8 X-4 BARUA f e
ICGRFE T AR LR IE) I 2 AL & P05 25, 83 Yanaco-
CHN CORDER MT-3 H3zhyt& 2 Hr il &2 oo
RN, BT FARFIECA T8k, (&P 12181 4~61
Z ISR B K
32 EM2HERK

¥ 0.02 mol L& 1. 80 mL PYS R HI A 250 mL
SN, UK SEAE T [ A A 0.06 mol HALSE
BB JE, UKIsEEEE 2 b RNEEHRE, RSN
A 30 mL K, i€, B 50 mL &R BepbisE Ak, BRR
FE A Z, KA ST RERGO mLX3), &5
AHUAGELS KRR T8 BEEEay 2, A4
afifh iy BT N RN
33 HEM3IMERK

# 0.01 mol fb&4) 2. 50 mL — & FEE I 100 mL
SN, VK ZAE T ) A 22123 0 0.02 mol —5F
PR, Iidris, =EiEBieE 3 h RMNERE, FRAR YN
A 30 mL 7K, FEABRER SN A WA pH 2 7, BE 7
2, AN TCKEREREA T8 A5 2, @A
BN CR GER) @ VCEMED)=1 © 20]5 8573 H
1, PEE 77%. mp. 112~113 “C; '"H NMR (CDCls, 400
MHz) 6: 8.16 (d, J=8.00 Hz, 1H), 7.81 (d, J=8.40 Hz,
2H), 7.76 (d, J=8.40 Hz, 1H), 7.65 (d, J=8.40 Hz, 2H),
7.55~7.59 (m, 1H), 7.43~7.47 (m, 1H), 4.69 (s, 2H).
4318
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Anal. caled for C3H;(CIN;: C 64.07, H 4.14, N 17.24;
found C 64.25, H 4.30, N 17.12.
3.4 BfrtEY 7a~7q AR

¥ 1 mmol 1k &4 6. 1.2 mmol tL&4) 3 2 30 mL
ZBEME] 50 mL RPHEF, ERHBFE TN mE A 2
mmol BRFERER. INGT )5, ¥ BRI HE B R B 8~16 h.
fFIE R, AEIE R, HhUE, H 20 mL Z MGk EAE,
BRI 45 RERUT A5 A BB A E AT (LR 218K -
V(A g =1 : 1515 515 2] H br =4 Ta~1q.

O-[4-(VH-ZR 3 = M- 1-J5) R I ]-5-(3-Ji R A 0k )-3-
F-1- L H- A B B G (Ta): R AR, PR
61%. m.p. 98~100 ‘C; '"H NMR (CDCl;, 400 MHz) o:
8.16 (d, J=8.40 Hz, 1H), 7.87 (s, 1H), 7.73~7.75 (m,
3H), 7.54~7.58 (m, 1H), 7.52 (d, J=8.40 Hz, 2H), 7.43~
747 (m, 1H), 7.23~7.27 (m, 1H), 6.78~6.83 (m, 1H),
6.62~6.69 (m, 2H), 5.09 (s, 2H), 3.61 (s, 3H), 2.38 (s,
3H); *C NMR (CDCls, 100 MHz) d: 163.51 (d, J=246.50
Hz), 157.69, 157.58, 147.06, 146.53, 140.81, 138.48,
136.46, 132.29, 130.96, 129.79, 128.28, 124.43, 122.71,
120.38, 110.94, 110.49 (d, J=24.00 Hz), 103.54 (d, J=
25.80 Hz), 100.30, 75.23, 34.28, 14.54. Anal. calcd for
CasHy FNGO,: C 65.78, H 4.64, N 18.41; found C 65.95, H
4.51,N 18.61.

O-[4-(VH-ZR 3 = M- 1-J5) R I ]-5-(4-Fi R S 0k )-3-

Chin. J. Org. Chem. 2020, 40, 4315~4321
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Be-1-F -1 H-E e -4- FA IR B 5 (7b): o (bR, 722
66%. '"H NMR (CDCls, 400 MHz) 6: 8.16 (d, J=8.40 Hz,
1H), 7.85 (s, 1H), 7.75 (d, J=8.40 Hz, 3H), 7.43~7.58
(m, 4H), 6.98~7.02 (m, 2H), 6.84~6.88 (m, 2H), 5.09 (s,
2H), 3.61 (s, 3H), 2.37 (s, 3H); *C NMR (CDCl;, 100
MHz) &: 158.77 (d, J=241.10 Hz), 152.63, 147.76,
147.02, 146.54, 140.91, 138.47, 136.49, 132.28, 129.81,
129.37, 128.29, 124.43, 122.70, 120.38, 116.53 (d, J=
23.50 Hz), 110.35, 99.99, 75.22, 34.25, 14.63. Anal. calcd
for CysH, FN¢O,: C 65.78, H 4.64, N 18.41; found C
65.62, H 4.49, N 18.53.

O-[4-(1H-2K 7 = M1 -38) K 56 -5-(3- SR 2E)-3-
Be-1- FBE L H-IE W -4 FE R S (Te): B LR, PR
65%. m.p. 137~139 ‘C;'H NMR (CDCl;, 400 MHz) ¢
8.16 (d, J=8.40 Hz, 1H), 7.87 (s, 1H), 7.73~7.76 (m,
3H), 7.54~7.58 (m, 1H), 7.51 (d, J=8.40 Hz, 2H), 7.43~
7.47 (m, 1H), 6.77~7.25 (m, 4H), 5.08 (s, 2H), 3.61 (s,
3H), 2.37 (s, 3H); °C NMR (CDCls, 100 MHz) : 157.15,
147.12, 146.83, 146.52, 140.78, 138.48, 136.44, 135.44,
132.28, 130.79, 129.78, 128.29, 124.44, 123.97, 122.70,
120.36, 115.93, 113.56, 110.38, 100.27, 75.23, 34.29,
14.49. Anal. calcd for C,sH, CINgO,: C 63.49, H 4.48, N
17.77; found C 63.30, H 4.65, N 17.90.

O-[4-(1H-2K I = M1 -J5) K B -5-(4- SR 2E)-3-
He-1- HE -1 H-IE -4 HE R SR i (7d): e AR, PR
68%. m.p. 101~103 ‘C; 'H NMR (CDCls, 400 MHz) §:
8.15 (d, J=8.00 Hz, 1H), 7.85 (s, 1H), 7.75 (d, J=8.00
Hz, 3H), 7.43~7.58 (m, 4H), 7.25~7.28 (m, 2H), 6.84 (d,
J=8.80 Hz, 2H), 5.08 (s, 2H), 3.62 (s, 3H), 2.37 (s, 3H);
3C NMR (CDCls, 100 MHz) §: 155.22, 147.19, 147.07,
146.54, 140.80, 138.44, 136.49, 132.28, 129.94, 129.82,
128.77, 128.29, 124.43, 122.69, 120.38, 116.63, 110.37,
100.15, 75.25, 34.26, 14.52. Anal. calcd for C,sH, CINGO,:
C 63.49, H 4.48, N 17.77; found C 63.65, H 4.59, N 17.62.

O-[4-(1H-2RF = Me-1-J) R ]-5-(3- IR OR A Ak )-3-
B -1- H -1 H- TG e -4- g B G (Te): B €[4, R
63%. m.p. 143~145 ‘C;'H NMR (CDCl;, 400 MHz) §:
8.16 (d, J=8.40 Hz, 1H), 7.87 (s, 1H), 7.73~7.76 (m,
3H), 7.56~7.58 (m, 1H), 7.51 (d, J=8.40 Hz, 2H), 7.43~
7.47 (m, 1H), 6.81~7.24 (m, 4H), 5.08 (s, 2H), 3.62 (s,
3H), 2.38 (s, 3H); *C NMR (CDCls, 100 MHz) J: 157.16,
147.13, 146.79, 146.53, 140.77, 138.49, 136.45, 132.29,
131.09, 129.78, 128.28, 126.88, 124.43, 123.17, 122.71,
120.37, 118.79, 114.03, 110.39, 100.26, 75.24, 34.30,
14.47. Anal. calcd for CosHy BrN¢O,: C 58.04, H 4.09, N
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16.24; found C 58.24, H 4.01, N 16.06.

O-[4-(1H-ZRFF = k-1 -58) R B - 5-(4- 1R IR S 2k )-3-
FE-1- H BE -1 H- I -4 FE S 6 5 (76): 3 (R B 4, R R
67%. m.p. 85~87 ‘C; 'H NMR (CDCl;, 400 MHz) ¢:
8.16 (d, J=8.00 Hz, 1H), 7.85 (s, 1H), 7.75 (d, J=8.00
Hz, 3H), 7.49~7.58 (m, 3H), 7.40~7.47 (m, 3H), 6.78 (d,
J=8.80 Hz, 2H), 5.08 (s, 2H), 3.61 (s, 3H), 2.37 (s, 3H);
C NMR (CDCls, 100 MHz) §: 154.70, 146.02, 145.49,
139.70, 137.38, 135.44, 131.85, 131.23, 128.77, 128.34,
127.24, 123.38, 121.65, 119.33, 116.03, 115.12, 109.33,
99.14, 74.21, 33.21, 13.43. Anal. calcd for C,sH,,BrN¢O,:
C 58.04, H 4.09, N 16.24; found C 57.87, H 4.23, N 16.43.

O-[4-(VH-ZK I — -1 -3 R I ]-5- IR A 2 -3- HH k-1
-1 - e -4- FR RS 15 (Tg): (IR, 723K 70%.
m.p. 89~91 ‘C; '"H NMR (CDCls;, 400 MHz) : 8.15 (d,
J=8.40 Hz, 1H), 7.86 (s, 1H), 7.72~7.75 (m, 3H), 7.51 ~
7.58 (m, 3H), 7.43~7.46 (m, 1H), 7.30~7.34 (m, 2H),
7.08~7.12 (m, 1H), 6.90 (d, J=8.00 Hz, 2H), 5.10 (s,
2H), 3.61 (s, 3H), 2.38 (s, 3H); *C NMR (CDCl;, 100
MHz) 6: 156.72, 147.76, 146.93, 146.53, 141.16, 138.54,
136.43, 132.29, 130.03, 129.88, 128.27, 124.42, 123.71,
122.71, 120.37, 115.29, 110.37, 100.18, 75.20, 34.26,
14.77. Anal. caled for CysH,,NgO,: C 68.48, H 5.06, N
19.17; found C 68.36, H 5.19, N 19.01.

O-[4-(1H-2K FF = M -1- ) R JE ]-5-(2- A R R &
i )-3- F - 1- P 2 1 - -4 R R 5 (Th): 8 0 [ 4
FEE 65%. m.p. 73~75 C; '"H NMR (CDCls, 400 MHz)
d: 8.15 (d, J=8.00 Hz, 1H), 7.83 (s, 1H), 7.73 (d, J=8.40
Hz, 3H), 7.42~7.57 (m, 4H), 6.68~7.10 (m, 4H), 5.10 (s,
2H), 3.91 (s, 3H), 3.63 (s, 3H), 2.37 (s, 3H); “C NMR
(CDCl;, 100 MHz) &: 148.97, 148.47, 146.80, 146.52,
145.76, 141.27, 138.66, 136.40, 132.30, 129.79, 128.27,
124.61, 124.42, 122.72, 120.96, 120.36, 115.80, 112.77,
110.37, 99.58, 75.11, 56.09, 34.22, 14.91. Anal. calcd for
CaHaaN¢O5: C 66.65, H 5.16, N 17.94; found C 66.48, H
5.01,N 18.12.

O-[4-(1H-ZK FF = M -1- ) R JE ]-5-(4- A R R A
i )-3- F -1 - 3 1 - -4 R R SRR 5 (7)€L L 4k,
FEE 73%. m.p. 95~97 C; '"H NMR (CDCls, 400 MHz)
5: 8.15 (d, J=8.40 Hz, 1H), 7.84 (s, 1H), 7.73~7.76 (m,
3H), 7.43~7.58 (m, 4H), 6.83 (s, 4H), 5.11 (s, 2H), 3.75
(s, 3H), 3.61 (s, 3H), 2.37 (s, 3H); *C NMR (CDCls, 100
MHz) 6: 155.78, 150.62, 148.46, 146.84, 146.51, 141.23,
138.55, 136.42, 132.25, 129.84, 128.25, 124.40, 122.65,
120.33, 116.33, 114.92, 110.36, 99.79, 75.16, 55.67, 34.19,
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14.78. Anal. caled for CyHuNgOs3: C 66.65, H 5.16, N
17.94; found C 66.80, H 5.06, N 17.80.

O-[4-(1H-2R FF = W1 -5 ]-5-(4- = F A K
AL )-3- - 1 - B - T M -4 PR R L 1S (74): TG € v
R, 773 71%. '"H NMR (CDCls, 400 MHz) §: 8.16 (d,
J=8.40 Hz, 1H), 7.86 (s, 1H), 7.73~7.76 (m, 3H), 7.43~
7.58 (m, 4H), 7.18 (d, J=8.80 Hz, 2H), 6.91 (d, J=8.80
Hz, 2H), 5.07 (s, 2H), 3.62 (s, 3H), 2.37 (s, 3H); *C NMR
(CDCl;, 100 MHz) 6: 154.91, 147.15, 147.08, 146.53,
144.78, 140.68, 138.35, 136.51, 132.25, 129.79, 128.28,
124.42, 122.87, 121.68 (q, J=255.50 Hz), 116.37, 116.16,
110.32, 100.17, 75.24, 34.27, 14.49. Anal. caled for
Ca6Hy F3NgOs: C 59.77, H 4.05, N 16.08; found C 59.91, H
425N 16.01.

O-[4-(1H-ZR I = k-1 -5 )R B ]-5-(3- FH FE R 4 ) -3-
P -1 - R - L - P-4 R R BE i (7k): g, 723
69%. m.p. 103~105 °C; '"H NMR (CDCl;, 400 MHz) §:
8.15 (d, J=8.40 Hz, 1H), 7.86 (s, 1H), 7.73 (d, J=8.40
Hz, 3H), 7.43~7.58 (m, 4H), 6.67~7.21 (m, 4H), 5.12 (s,
2H), 3.60 (s, 3H), 2.39 (s, 3H), 2.31 (s, 3H); *C NMR
(CDCl;, 100 MHz) 6: 156.73, 147.94, 146.83, 146.50,
141.22, 140.37, 138.52, 136.42, 132.26, 129.86, 129.71,
128.24, 124.51, 124.39, 122.67, 120.34, 115.83, 112.24,
110.34, 100.18, 75.18, 34.23, 21.43, 14.83. Anal. calcd for
CaHaaNgO,: C 69.01, H 5.35, N 18.57; found C 68.82, H
5.52,N 18.43.

O-[4-(1H-ZK = -1 - J) R B ]-5-(4- R DR B ) -3-
A1 - A L - -4 FR RS 5 (70): ] 4, P23
75%. m.p. 91~93 ‘C; '"H NMR (CDCls, 400 MHz) &:
8.15 (d, J=8.00 Hz, 1H), 7.85 (s, 1H), 7.72~7.75 (m,
3H), 7.53~7.58 (m, 3H), 7.42~7.46 (m, 1H), 7.10 (d, J=
8.40 Hz, 2H), 6.79 (d, J=8.80 Hz, 2H), 5.11 (s, 2H), 3.60
(s, 3H), 2.38 (s, 3H), 2.29 (s, 3H); >C NMR (CDCls, 100
MHz) d: 154.70, 148.16, 146.85, 146.53, 141.26, 138.57,
136.44, 133.24, 132.29, 130.47, 129.89, 128.27, 124.42,
122.69, 120.38, 115.11, 110.36, 100.09, 75.19, 34.23,
20.58, 14.84. Anal. calcd for C,sH,4NgO,: C 69.01, H 5.35,
N 18.57; found C 69.18, H 5.20, N 18.50.

O-[4-(1H-ZK FF = W -1- 58 ) - JE ]-5-(4- U T 22K 4R
-3 F - 1- - 1 - -4 R JEE 5 (7). TE IR
Y, 2% 68%. '"H NMR (CDCls, 400 MHz) d: 8.15 (d, J=
8.40 Hz, 1H), 7.86 (s, 1H), 7.73~7.76 (m, 3H), 7.42~
7.57 (m, 4H), 7.32 (d, J=8.80 Hz, 2H), 6.82 (d, J=8.80
Hz, 2H), 5.11 (s, 2H), 3.61 (s, 3H), 2.40 (s, 3H), 1.29 (s,
9H); *C NMR (CDCl;, 100 MHz) J: 154.53, 148.22,
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146.79, 146.62, 146.50, 141.27, 138.49, 136.45, 132.27,
129.89, 129.38, 128.25, 126.79, 124.39, 122.71, 120.34,
114.72, 110.33, 100.10, 75.19, 34.29, 34.23, 31.41, 14.92.
Anal. caled for CyoH30NgO,: C 70.42, H 6.11, N 16.99;
found C 70.26, H 6.30, N 16.86.

O-[4-(1H- 25 H = W - 1- 3 K 5 1-5-2,3- “H A A
FE)-3-HH - 1 - H - L - P-4 B B i () 0 4,
FEHE63%. mp. 109~111 ‘C; '"H NMR (CDCl;, 400
MHz) 6: 8.16 (d, J=8.00 Hz, 1H), 7.87 (s, 1H), 7.73~
7.76 (m, 3H), 7.54~7.58 (m, 1H), 7.51 (d, J=8.40 Hz,
2H), 7.43~7.47 (m, 1H), 6.89~6.94 (m, 2H), 6.50~6.54
(m, 1H), 5.06 (s, 2H), 3.67 (s, 3H), 2.35 (s, 3H); *C NMR
(CDCls, 100 MHz) §: 151.56 (d, J=247.70 Hz), 147.10,
146.66, 146.51, 145.66, 142.43, 140.43, 139.94, 138.48,
136.41, 132.28, 129.59, 128.28, 124.42, 123.48, 122.70,
120.35, 112.25 (d, J=17.30 Hz), 111.47, 110.34, 99.92,
75.17, 34.26, 14.19. Anal. calcd for C,sH,)F,NgO,: C
63.29, H 4.25,N 17.71; found C 63.15, H 4.09, N 17.82.

O-[4-(1H- I = W -1-FE) R ]-5-2.4- ~HHE A
5)-3- -1 - F - L - P-4 FE G 2 15 (0): (00 [T 44K,
FEER 66%. mp. 121~123 ‘C; 'H NMR (CDCls, 400
MHz) d: 8.16 (d, J=8.40 Hz, 1H), 7.85 (s, 1H), 7.74~
7.76 (m, 3H), 7.56~7.58 (m, 1H), 7.49 (d, J=8.40 Hz,
2H), 7.43~7.47 (m, 2H), 7.09~7.12 (m, 1H), 6.61 (d, J=
8.80 Hz, 1H), 5.06 (s, 2H), 3.65 (s, 3H), 2.35 (s, 3H); *C
NMR (CDCl;, 100 MHz) §: 150.87, 147.17, 146.56,
146.52, 140.37, 138.40, 136.46, 132.25, 130.55, 129.68,
129.07, 128.26, 127.90, 124.40, 123.60, 122.65, 120.36,
116.23, 110.35, 100.02, 75.22, 34.26, 14.18. Anal. calcd
for Cy5H,0ClLNgO,: C 59.18, H 3.97, N 16.56; found C
59.30, H 3.80, N 16.38.

O-[4-(1H-ZRFF = k-1 -J8) R B - 5-(4- TR S 2L )-3-
F-1-(4-H JE 2RI )- 1 =M k-4 F L S i (Tp): 1A CEL i 4K,
FEHE 62%. mp. 116~118 ‘C; 'H NMR (CDCl;, 400
MHz) 6: 8.16 (d, J=8.40 Hz, 1H), 7.90 (s, 1H), 7.74~
7.77 (m, 3H), 7.53~7.58 (m, 3H), 7.43~7.46 (m, 3H),
7.16 (d, J=8.00 Hz, 2H), 6.92~6.96 (m, 2H), 6.83~6.87
(m, 2H), 5.12 (s, 2H), 2.46 (s, 3H), 2.33 (s, 3H); *C NMR
(CDCls, 100 MHz) §: 158.72 (d, J=240.00 Hz), 152.66,
148.23, 147.13, 146.53, 140.81, 138.43, 137.40, 136.53,
134.94, 132.29, 129.82, 129.75, 128.31, 124.45, 122.73,
122.23, 120.39, 116.72, 116.46 (d, J=23.00 Hz), 110.36,
101.58, 75.33, 21.06, 14.90. Anal. calcd for Cs;H,sFNGO,:
C 69.91, H 4.73, N 15.78; found C 69.72, H 4.86, N 15.89.

O-[4-(1H-ZR I = - 1-J8) R 5 ]-5-(4- H LIRS ) -3-
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FH - 1-(4- FH D R B )- L - Tk M -4- FR I B i (7q): 1 8 [
&, 77 65%. m.p. 103~105 ‘C; '"H NMR (CDCls, 400
MHz) J: 8.15 (d, J=8.40 Hz, 1H), 7.88 (s, 1H), 7.75 (d,
J=8.40 Hz, 3H), 7.54~7.57 (m, 3H), 7.42~7.47 (m, 3H),
7.15 (d, J=8.40 Hz, 2H), 7.05 (d, J=8.40 Hz, 2H), 6.79
(d, J=8.80 Hz, 2H), 5.14 (s, 2H), 2.47 (s, 3H), 2.32 (s,
3H), 2.25 (s, 3H); *C NMR (CDCl;, 100 MHz) J: 154.72,
148.07, 147.50, 146.49, 141.09, 138.49, 137.12, 136.44,
135.02, 133.14, 132.26, 130.35, 129.85, 129.66, 128.26,
124.41, 122.68, 122.11, 120.34, 115.28, 110.34, 101.56,
75.26, 21.01, 20.55, 15.07. Anal. caled for C3,HsNO,: C
72.71, H 5.34, N 15.90; found C 72.55, H 5.16, N 15.98.

¥ Bh# kL (Supporting Information) H st &4 7a~
7q FIZHEILAR EE S LR . X Lehs Rl AT BL A
e WAST M 3 (http://sioc-journal.cn/) I T %K.
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