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Synthesis and Insecticidal Activities of Novel Pyrazole Oxime Ethers
Carrying 1,3,4-Oxadiazole Unit
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(“ College of Chemistry and Chemical Engineering, Nantong University, Nantong 226019)
(® Nantong Fengtian Chemical Industry Co. Ltd, Nantong 226005)
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Abstract In search of novel pyrazole oxime ether derivatives with potent bioactivities, fifteen new pyrazole oxime ethers
were designed and synthesized by introducing 1,3,4-oxadiazole moiety into the C-4 position of pyrazole based on the structure
of fenpyroximate. Their structures were confirmed by 'H NMR, *C NMR and elemental analysis. Preliminary bioassay data
showed that some title compounds possessed good insecticidal activities against Oriental armyworm or Aphis medicaginis at
the concentration of 500 and 100 pg/mL. At 100 pg/mL, compounds 10a, 10e, 10f and 10j displayed 100% mortality rate
against Oriental armyworm, and compounds 10g, 10j and 101 showed insecticidal activity against Aphis medicaginis with
100%. In addition, compound 101 had 100% mortality rate against Tetranychus cinnabarinus at 500 pg/mL.

Keywords 1,3,4-oxadiazole; pyrazole oxime ether; synthesis; insecticidal activity

13 4-BE =M ESEHRANEET. —ANAETHE
T B EY, 1,3,4-08 MR A EA IR K
A PEN L AR SR B N A, R
A R SR R R S . B, Wu iR
IO R (A A ) A TEHRFE N 500 pg/mL B %o kG L
RN 100%; Zheng 25T (K44 B 7E 125 mg/L
WPE RO RE U 100%[0 5582 Shi 2520 50 R BLAL &
Wy C AEMIRIKE A 1500 g/ha I o S8 () 22 - b 3 55 54

RORIE 80%(E 1), F4b, MEwfi5d & —KEBA ZMAY)
TEPERRFR LG, I EAA SRR R PUREE.
PR S0 P R T R 1) P S T 5 52 AT
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(Fenpyroximate) X il i &2 7 Hi AR 57 (B 240U Zou 8
AUITER AL &40 D FEIKE N 100 pg/mL B, X i HURn
0F RIS 23 B 100% 80 95%:; Shi SR ARZLU S 4 R 1k
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H V) E [FIRA A AR IS, 7EIREN 500 pg/mL B
o i EUFIEF U 100% B8, fEMREESA 200 pg/mL B
X S AR B A 100%40 5 2K ; Dai 2 & AL A4
F 7F 500 pg/mL #<FE R XHif By ok HERA 1R i i % Bl
P Ling 25PWF R B4 &9 G 3 NG540 g HCT-116
AN B4 SGC-7901 SHLH HLlb B EE, e 1Cso 1
39N 8.12 F19.41 pmol/L (& 1). Kk, ARG AR
fit b % 0 750 e ol R T 0 PRI Rk b, B EUR
() 1,3,4-W8 e B B 3 3 FR AT 5N s i 28,
THE LT —ZEH B e 5 Bk 2R AL A (B 2), RIS
S XTI R L Rl ORI B, A5 SR BLEAA E E
PRI B SAEY). BARS B2 W, Scheme 1.

1 &HR510R

1.1 BfFTYHE R

TEH & BFR =2 10 B, UL 10b 1, BFFL T AE R
W = O BRIREN . BRERE AN A AL, ANE 1)
WHRGAE . &5 BEE. OHE & NN-—F 3 i
(DMF)X} 10b HPUSCRIEZN (R 1), 5052 H &I,

ﬁ ﬁ

N\ Z
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O Z
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DU ER BV N AR 7], LGN, Inak e 2614 T =
AL AR, (LAY 10b WA 46%. Ik,
2t Il % Tk A H AR =4 10.
1.2 BRI ES RS

Fr& B IR E b r= 9 g A6 3500 I A R SR A« B
MICEMHTHIE. LAMEAY) 10h AFIEETHIFT. A 10h
) "H NMR $E 0] LUE H, 3R B CH=N Stk
RIFEAE 0 7.83, 5 1,3,4-18 IR AIE ) 2838 _E I DIANA
53 AITE 6 7.96 F17.39 LI E I H I, 55 R T AERI 2K
HERAAEDBIE 6 6.88~7.33 UZ EIEHI, 5%
JER - AHE R T BRI N EUAE 6 5.04 DAL B, itk
1AL =ANELE 0 3.61 L LLFIEHIL, 5 1,3.4-
W PR A A (1) I = AN LB TE 6 2.62 AbHH IR,
MEMEER 37 IR = ANETE 6 2.35 ARG B
10h ) °C NMR #4577 LA H, iM3E CH=N - C [y
REREAE N 6 147.71, SR TAHIE M F 3 C MM E
N6 75.23, MEPEIR 147 3 C AL FEAE N 6 34.22, Lk
I3 HEE C NIREMEAN 6 1471, 5 1,3,4-BE W3R
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Figure 1 Chemical structures of compounds A~G and fenpyroximate
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Figure 2 Design of the aimed compounds 10
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10a: R = 3-F, 10b: R = 4-F, 10c: R = 2-Cl, 10d: R = 3-Cl, 10e: R = 4-Cl, 10f: R = 4-Br, 10g: R = 4-I, 10h: R = H, 10i: R = 3-CHj,
10j: R = 4-CH3, 10k: R = 4-t-C4Hg, 10I: R = 4-OCHs, 10m: R = 4-OCF3, 10n: R = 2,3-F,, 100: R = 2,4-Cl,

E 1

HARP=4 10 (A4 it 2%

Scheme 1 Synthetic route of target compounds 10

R BN 10b W R

Table 1 Effect of reaction conditions on the yield of compound
10b

Entry  Base Solvent  Reaction condition  Yield/%

1 E;N CH;COCH; Reflux for 10 h 0
2 NaCO; CH3;COCH;  Reflux for 10 h 0
3  K,CO; CH;COCH;  Reflux for 10 h 25
4 K,CO; CHCI, Reflux for 10 h 0
5 K,CO; CH;0H Reflux for 10 h 37
6 K,CO; CH;CN Reflux for 10 h 46
7 K,CO; DMF 80 C for10h 42
8 KOH CH;COCH;  Reflux for 10 h 0
9 KOH CH;CN Reflux for 10 h 0
10 KOH DMF 80 C for10h 0

FHEER R C AR AE Y 6 11.17.

1.3 RAUEM

K A % 55 1P R Wb 06 (Tetranychus - cinnabari-
nus) K% H(Aphis medicaginis)FAT T % HUg TN €, [F
IS} IR R R S (Oriental armyworm)3EAT 1 2%
EVEVEOT. AL SRR SRS R T3 2. k2
AL, BT H AR S PR H ) R H BT R dU R
H, KZEHE bR Yxs i b 200 R R AR, A
A E s R A5 BAT A RIBTIR BOR, (EIEHE R
. A1 10a~100 7£ 500 pg/mL K Z T xRL B A
80%~100% 4% I Pk, 5 X HiE 245 77 i 2 4 3% % R
B AE 100 pg/mL KRR, # b Pt b it R
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H B R R B, HARbA&Y 10a. 10e. 10f F1 10j
oG B AR TE R H N 100%, 5 0f B 24 5 R 4 B 2=
(100%)FH Y. @RI R AT AI, 24 R=3-F, 4-Cl,
4-Br 8% 4-CH; i, FHRAL A0 RS U B iR BRI T
BHEEY). E 20 pg/mL KET, (L&Y 10e (R=
4-CAT 10f (R=4-Br)XPHl HFI A KIiG M AR 30%A1
40%, T HE B Ko BRYAE 500
ng/mL R E N0 0F B B s R ST, HP 10a
(R=3-F). 10e (R=4-CI). 10g (R=4-I). 10i (R=3-CHj3).
10j (R=4-CHs). 101 (R=4-OCH;)#1 10m (R=4-OCF;)
ST B A BRI 100%, 550 R 24 70kt s bk i 1k 7k
PR 24(100%)7E 100 pg/mL R FERF, JELbdp & 4% it
7R TR AR, a4 10g. 10§ 1 101
ST HEF E ) R O VRS g 100%, 50 HR 24 751 it oo bk ke 24
R 2T A &, 24 R=4-1, 4-CH; 5% 4-OCH; i,
AH AL B i deg BRI S5O e 4. 76 20 pg/mL ¥R
T, tb&W 10§ (R=4-CH,) Mg R IER A 30%, B
T HE B EMmR RiEE. 55, A% 101
(R=4-OCH;)7E 500 pg/mL ¥R JE T X ARSI AR A5
N 100%(-5 5% HE 245 e i V5 PR 7K S AR ), B8 T3
EHBRYRPIE SR, BAKE, KED 100 R=
4-OCHy) 7 HU/E R BE ARG, XbAb HL, e ufn bt
i 35y B S BB R, RTAE ok U S A i — B IR N
7
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F2  HAFEY 10a~100 KI5 RIEEGET /%)

Table 2 Insecticidal activities of compounds 10a~10o (mortality/%)
Compd. Oriental armyworm Aphis medicaginis Tetranychus cinnabarinus
500 pg/mL 100 pg/mL 20pg/mL 4 pg/mL 500 pg/mL 100 pg/mL 20 pg/mL 4 pg/mL. 500 pg/mL 100 pg/mL

10a 100 100 0 — 100 0 — — 0 —
10b 100 0 — — 90 60 0 — 0 —
10c 80 0 — — 40 0 — — 0 —
10d 100 0 — — 0 — — — 0 —
10e 100 100 30 0 100 70 0 — 0 —
10f 100 100 40 0 80 20 0 — 0 —
10g 100 60 0 — 100 100 0 — 0 —
10h 100 0 — — 80 0 — 0 —
10i 100 0 — — 100 0 — — 0 —
10j 100 100 0 — 100 100 30 0 0 —
10k 100 0 — — 80 30 0 — 0 —
101 80 70 0 — 100 100 0 — 100 0

10m 100 0 — — 100 30 0 — 0 —
10n 100 0 — — — — — 0 —
100 100 0 — — — — — 0 —
Avermectin 100 100 100 100 — — — — — —
Imidacloprid — — — — 100 100 100 100 — —
Fenpyroximate — — — — — — — 100 100

¢ refers to “not tested”.

2 g

BT Med R R 250, THlAE T 15 AN EUR 1,3,4-
W e B T (R I PRl R AT AR 4. R S TR BE R I, 2
HACEYAE 500 pg/mL WAL T xRS URIEF B 2 100%
% ST, LA 4 10a. 10e. 10f 1 10§ 7£ 100 ug/mL
W XK A 100% 9B 2%, 10b 10e. 10g. 10j
AT 101 7E 100 pg/mL ¥ FE T X U 47 1 o Bis 1k,
101 7£ 500 pg/mL ¥R EE N XF AR EA 100% K505,
ARHIE T8 4 i i L A f o7 e 7 ) G R SR T —
SEMNSH.

3 LS
3.1 X5
W LR A S AR B Bruker AM-400 2% 4 L3R
BEREAC(TMS AW AR) IR, 45 S X-4 B 7 RoRE
O S A IR BT AR AL ) 52 5 A& 2l RS i
it Waters 1525 4 iy 8 AH (385G 58 ;. TC 20 B B8 i@
it Yanaco-CHN CORDER MT-3 H#76E 3 HHCIIE;
A SEIG PGE A E TR 200~300 HEERIEE T5 5
WAL, BT B ARA R E AR A F,
Mrak. 1 &Y 1~5 6 S EOCHR[26], thEYT~9 1)
A S B SCHR[27]F1[28].
3.2 2-(4-FEBEFE)-5-FE-134E_HOG)ERK
Fa R4 5 (8 mmol)¥ T84 — & (40 mL)H
100 mL [BJEFRH, fEAEREAEHIRELE 0 CRLF,
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2253 N S AN(16 mmol). EINSESE, I 2 i N,N-
TR HW R, 4SRRI 3 h, 2 AR (TLC)R M
SNVHERE. e NG, HIREMEINKY, AHHES
o —ZFRGE . k. TRE A, SRR YE1S E] 2-(4-
SRR IL)- S5-I HE-1,3,4-E 1 6), ANEHE—F
alifh AN TP R

3.3 5-FEE-1,3- " FRE-1H-ILmE-4- B EE E-O-[4-(5-
ERE-1,3,4- 1% Z-2-F) K Ef5(10a~100)AI & B

B S 9 (1 mmol)RTHR R 2R (2 mmol) & T 50
mL [AJELF, A ZHEQS mL), F|E&A4TmMA
2-(4-F L L) -5-F 3E-1,3,4-TE — 46, 1.2 mmol). I
WINARE BN, N 8~16 h, TLC BREL M HEE. {511
ST AT - Rty )= i BUR = i = TN Y SR
Tk/ .8 B8 RVE A, Vi v=4 : DAtk 3 B AR
10a~10o0.

5-(3- AR A R )-1,3- = SR -1 H-TLE e -4 g 3 - O-
[4-(5-F 2E-1,3,4- W8 W2 JE) 5L 1 5 (10a): 1 €0 [ 4,
FEER 48%, 4iFE 97.0% (HPLC). m.p. 105~107 C; 'H
NMR (CDCls, 400 MHz) 6: 2.35 (s, 3H), 2.62 (s, 3H), 3.61
(s, 3H), 5.04 (s, 2H), 6.60~7.26 (m, 4H), 7.39 (d, J=8.42
Hz, 2H), 7.84 (s, 1H), 7.96 (d, J=8.02 Hz, 2H); *C NMR
(CDCls, 101 MHz) d: 11.17, 14.48, 34.24, 75.28, 100.24,
103.49 (d, J=25.70 Hz), 110.69 (d, J=21.60 Hz), 123.24,
126.69, 128.71, 130.80, 140.71, 141.51, 147.00, 157.58,
163.48 (d, J=243.80 Hz), 163.61. Anal. calcd for C,,HyoF-
N;Os: C 62.70, H 4.78, N 16.62; found C 62.83, H 4.64, N
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16.71.

5-(4- 3R S KR )-1,3- = 1 Ik -1 H- L e -4- F 5 6 -O-
[4-(5-F E-1,3,4-8 g2 J) L 5 (10b): (1 €0 ] 4,
FEER 46%, 4 97.9% (HPLC). mp. 82~84 C; 'H
NMR (CDCls, 400 MHz) 6: 2.34 (s, 3H), 2.62 (s, 3H), 3.61
(s, 3H), 5.04 (s, 2H), 6.81~7.00 (m, 4H), 7.39 (d, J=8.42
Hz, 2H), 7.82 (s, 1H), 7.97 (d, J=8.42 Hz, 2H); °C NMR
(CDCls, 101 MHz) d: 11.13, 14.51, 34.17, 75.21, 99.93,
116.47 (d, J=23.60 Hz), 123.12, 126.71, 128.73, 140.92,
141.67, 147.08, 147.69, 152.55, 158.72 (d, J=240.70 Hz),
162.74, 163.73, 164.80. Anal. calcd for CyH,0FNsO5: C
62.70, H 4.78, N 16.62; found C 62.57, H 4.93, N 16.76.

5-(2- AR A AL )-1,3- B -1 - I -4 R -
O-[4-(5-F 3-1,3,4-18 w2 JL) R 3L fi5(10¢): A i
1, PEE 50%, 4R 98.6% (HPLC). m.p. 106~108 C;
'H NMR (CDCls, 400 MHz) 6: 2.34 (s, 3H), 2.62 (s, 3H),
3.64 (s, 3H), 5.02 (s, 2H), 6.65~7.16 (m, 3H), 7.38 (d, J=
8.42 Hz, 2H), 7.41~7.43 (m, 1H), 7.81 (s, 1H), 7.96 (d,
J=8.38 Hz, 2H); C NMR (CDCl;, 101 MHz) §: 11.17,
14.43, 3423, 75.25, 100.00, 115.41, 122.68, 123.19,
124.54, 126.68, 127.95, 128.71, 130.91, 140.60, 141.56,
147.00, 152.03, 163.60, 164.75. Anal. caled for CpH,,Cl-
N;O;: C 60.34, H 4.60, N 15.99; found C 60.21, H 4.75, N
15.86.

5-(3- AR A IE)-1,3- = -1 H-TE e -4 H R 2 -O-
[4-(5-F 3E-1,3,4- 8 k-2 30) 3 5 (10d): 4 [ 4,
AR 41%, 4iFE 97.5% (HPLC). m.p. 117~119 C; 'H
NMR (CDCls, 400 MHz) 6: 2.34 (s, 3H), 2.63 (s, 3H), 3.60
(s, 3H), 5.03 (s, 2H), 6.74~7.24 (m, 4H), 7.38 (d, J=8.38
Hz, 2H), 7.85 (s, 1H), 7.96 (d, J=8.42 Hz, 2H); *C NMR
(CDCls, 101 MHz) §: 11.19, 14.45, 34.28, 75.29, 100.23,
113.50, 115.90, 123.23, 123.95, 126.72, 128.71, 130.76,
135.41, 140.74, 141.57, 146.80, 147.10, 157.08, 163.64,
164.79. Anal. caled for C,,H,,CINsO5: C 60.34, H 4.60, N
15.99; found C 60.49, H 4.47, N 15.90.

5-(4- SR A AL )-1,3- = FF B -1 H- Tk M -4 P O -
O-[4-(5-F 3-1,3,4-08 — e 2-F6) " H 5 (10e): 13 (7 [
1K, FEER 56%, 4 97.1% (HPLC). m.p. 81~83 C; 'H
NMR (CDCls, 400 MHz) 6: 2.34 (s, 3H), 2.63 (s, 3H), 3.60
(s, 3H), 5.03 (s, 2H), 6.80 (d, J=9.20 Hz, 2H), 7.24 (d,
J=9.22 Hz, 2H), 7.38 (d, J=8.42 Hz, 2H), 7.83 (s, 1H),
7.97 (d, J=8.40 Hz, 2H); *C NMR (CDCl;, 101 MHz) o:
11.16, 14.43, 34.22, 75.24, 100.08, 116.55, 123.23, 126.68,
128.69, 129.86, 140.76, 141.53, 147.04, 147.10, 155.11,
163.61, 164.75. Anal. caled for C»,H,,CINsO: C 60.34, H
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4.60, N 15.99; found C 60.45, H 4.73, N 15.87.

5-(4- 1R IR S KR )-1,3- — F1 k-1 H- L e -4- 1 5 6 -O-
[4-(5-F 3 -1,3,4- W8 w2 36 FE 5 (106): 1 €6 [ 4,
FEER 57%, 4iF 98.0% (HPLC). mp. 90~92 C; 'H
NMR (CDCls, 400 MHz) §: 2.33 (s, 3H), 2.63 (s, 3H), 3.60
(s, 3H), 5.03 (s, 2H), 6.76 (d, J=8.82 Hz, 2H), 7.37~7.40
(m, 4H), 7.83 (s, 1H), 7.97 (d, J=8.38 Hz, 2H); °C NMR
(CDCls, 101 MHz) §: 11.17, 14.42, 34.23, 75.26, 100.10,
116.08, 117.01, 123.24, 126.69, 128.70, 132.81, 140.74,
141.52, 146.99, 147.05, 155.67, 163.61, 164.74. Anal.
calcd for C,,H,0BrNsO;: C 54.78, H 4.18, N 14.52; found
C 54.91, H4.05, N 14.65.

5-(4- T 2% A 2k )-1,3- = H R - L H- T e -4 P O -
O-[4-(5-FF F£-1,3,4-M8 236 FL 5 (10g): A [
&, PRER 42%, 4HFE 97.2% (HPLC). m.p. 90~91 C; 'H
NMR (CDCls, 400 MHz) 6: 2.34 (s, 3H), 2.63 (s, 3H), 3.60
(s, 3H), 5.02 (s, 2H), 6.65 (d, J=8.38 Hz, 2H), 7.38 (d,
J=8.02 Hz, 2H), 7.58 (d, J=8.82 Hz, 2H), 7.83 (s, 1H),
7.98 (d, J=8.42 Hz, 2H); ’C NMR (CDCl;, 101 MHz) ¢:
11.21, 14.44, 34.27, 75.28, 86.42, 100.16, 117.50, 123.26,
126.72, 128.73, 138.79, 140.69, 141.49, 146.92, 147.03,
156.51, 163.61, 164.75. Anal. calcd for C,,H,0INsO5: C
49.92, H 3.81, N 13.23; found C 49.81, H 3.95, N 13.09.

5-ZEAEHE-1,3- P - L - k-4 F R L -O-[4-(5-FF
FE-1,3,4-08 2 B IR (10h): [ B E R, 2
48%, #1iJF 98.3% (HPLC). m.p. 106~108 C; 'H NMR
(CDCls, 400 MHz) ¢: 2.35 (s, 3H), 2.62 (s, 3H), 3.61 (s,
3H), 5.04 (s, 2H), 6.88~7.33 (m, 5H), 7.39 (d, J=8.02
Hz, 2H), 7.83 (s, 1H), 7.96 (d, J=8.42 Hz, 2H); *C NMR
(CDCls, 101 MHz) §: 11.17, 14.71, 34.22, 75.23, 100.09,
115.23, 123.20, 123.68, 126.68, 128.78, 129.98, 141.07,
141.56, 146.87, 147.71, 156.63, 163.60, 164.75. Anal.
caled for C5,H,NsO;5: C 65.50, H 5.25, N 17.36; found C
65.65,H5.12,N 17.22.

5-(3- F 3 2R R 36 )- 1,3- - FFY SR - 1 - WL -4 P G 35 -
O-[4-(5- 1 3-1,3 4-8 — :-2-F6) S FE 1 5 (100): 1 6 [
&, PRER 49%, 4EFE 97.4% (HPLC). m.p. 96~98 C; 'H
NMR (CDCls, 400 MHz) 6: 2.31 (s, 3H), 2.36 (s, 3H), 2.62
(s, 3H), 3.60 (s, 3H), 5.06 (s, 2H), 6.66~7.20 (m, 4H),
7.41 (d, J=8.02 Hz, 2H), 7.84 (s, 1H), 7.97 (d, J=8.00
Hz, 2H); *C NMR (CDCl;, 101 MHz) o: 11.16, 14.79,
21.42, 3421, 75.24, 100.14, 112.22, 115.80, 123.22,
124.51, 126.68, 128.78, 129.69, 140.35, 141.16, 141.59,
146.81, 147.92, 156.67, 163.59, 164.75. Anal. calcd for
C,3H23NsO5: C 66.17, H 5.55, N 16.78; found C 66.02, H
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5.43,N 16.92.

5-(4- 2 2R G 38 )-1,3- PP R -1 - Lk -4 P G 35 -
O-[4-(5-F1 51,3 4-WE 2363 fl5(10§): TE iR
Y, 723 45%, 4 98.5% (HPLC). 'H NMR (CDCl;,
400 MHz) 6: 2.31 (s, 3H), 2.35 (s, 3H), 2.62 (s, 3H), 3.59
(s, 3H), 5.06 (s, 2H), 6.76~7.10 (m, 4H), 7.41 (d, J=8.40
Hz, 2H), 7.83 (s, 1H), 7.96 (d, J=8.38 Hz, 2H); *C NMR
(CDCls, 101 MHz) d: 11.15, 14.78, 20.57, 34.18, 75.21,
99.98, 115.05, 123.20, 126.66, 128.77, 130.38, 133.19,
141.20, 141.63, 146.82, 148.10, 154.63, 163.58, 164.76.
Anal. caled for C3Hy3NsO5: C 66.17, H 5.55, N 16.78;
found C 66.32, H 5.69, N 16.65.

5-(4- U T FEAEIE)-1,3- 7 H -1 H- itk -4 FE G -
O-[4-(5-FF FE-1,3,4- W8 2 F6)ACHL 5 (10K): TG £ i
R, 77E 46%, 4HFE 97.6% (HPLC). 'H NMR (CDCl;,
400 MHz) 6: 1.30 (s, 9H), 2.36 (s, 3H), 2.62 (s, 3H), 3.60
(s, 3H), 5.06 (s, 2H), 6.79~7.32 (m, 4H), 7.43 (d, J=8.02
Hz, 2H), 7.83 (s, 1H), 7.98 (d, J=8.00 Hz, 2H); *C NMR
(CDCls, 101 MHz) d: 11.17, 14.91, 31.41, 34.24, 34.29,
75.24, 100.03, 114.68, 123.24, 126.70, 126.77, 128.82,
141.25, 141.56, 146.57, 146.80, 148.16, 154.49, 163.60,
164.74. Anal. calcd for CysHyoNsO5: C 67.95, H 6.36, N
15.24; found C 67.80, H 6.49, N 15.10.

5-(4- A FEFR A IE)-1,3- F -1 H-IHE -4 F i 36 -
O-[4-(5- 1 31,3 4-ME — -3 S IE 5 (aon): 14 £ [
1, PEER 39%, 4 96.9% (HPLC). m.p. 105~107 C;
'H NMR (CDCls, 400 MHz) &: 2.35 (s, 3H), 2.62 (s, 3H),
3.62 (s, 3H), 3.77 (s, 3H), 5.06 (s, 2H), 6.82 (s, 4H), 7.41
(d, J=8.38 Hz, 2H), 7.80 (s, 1H), 7.97 (d, J=8.02 Hz,
2H); “C NMR (CDCl;, 101 MHz) d: 11.16, 14.84, 34.19,
56.02, 75.15, 99.50, 112.66, 114.85, 115.76, 116.29,
120.90, 123.17, 124.60, 126.67, 128.70, 141.15, 145.63,
146.73, 148.89, 150.56, 155.71, 163.59, 164.75. Anal.
calcd for Cy3H»3N5O,4: C 63.73, H 5.35, N 16.16; found C
63.60, H 5.49, N 16.03.

5-(4- =G FAEU L DR SEU 3 )-1,3- — R G- L - 1 -4 P
Pk FE-O-[4-(5-F 31,3 4-18 — 2 ) L ) fl5(10m): A
BE g, F=E 49%, 4ifF 97.8% (HPLC). m.p. 59~
61 ‘C; '"H NMR (CDCl;, 400 MHz) d: 2.35 (s, 3H), 2.62
(s, 3H), 3.62 (s, 3H), 5.01 (s, 2H), 6.86~7.15 (m, 4H),
7.38 (d, J=8.00 Hz, 2H), 7.84 (s, 1H), 7.96 (d, J=8.02
Hz, 2H); *C NMR (CDCl;, 101 MHz) 6: 11.13, 14.38,
34.25, 75.23, 100.12, 116.28, 122.80 (q, J=171.70 Hz),
126.68, 128.64, 140.67, 141.48, 144.70, 147.08, 154.79,
163.64, 164.73. Anal. calcd for Co3Hy0F3sNsO4: C 56.67, H
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4.14,N 14.37; found C 56.81, H 4.02, N 14.28.

5-(2,3- AR AR A IE)-1,3- I FE - L -t -4 PR R -
O-[4-(5-F FE-1,3,4-WE — 2L 5 (10m): 14 (o [
1K, PEER 43%, 4HE 96.7% (HPLC). m.p. 121~122 C;
'H NMR (CDCls, 400 MHz) &: 2.33 (s, 3H), 2.63 (s, 3H),
3.67 (s, 3H), 5.01 (s, 2H), 6.48~6.93 (m, 3H), 7.37 (d, J=
8.38 Hz, 2H), 7.85 (s, 1H), 7.96 (d, J=8.42 Hz, 2H); "*C
NMR (CDCls, 101 MHz) d: 11.18, 14.19, 34.27, 75.23,
99.86, 111.36, 112.17 (d, J=17.40 Hz), 123.20, 126.68,
128.55, 139.72, 140.42, 141.54, 142.36, 145.65, 146.57,
147.11, 151.51 (d, J=247.40 Hz), 163.63, 164.75. Anal.
caled for C,H 9F,N5O5: C 60.13, H 4.36, N 15.94; found
C 60.25, H 4.22, N 15.80.

5-(2,4- A A IE)-1,3- I 1 H-DHE -4 G O -
O-[4-(5-F FE-1,3,4-M8 — i 2-F6) H 15 (100): 13 £ [H]
K, PEER 55%, 4HE 97.2% (HPLC). m.p. 102~103 C;
'H NMR (CDCls, 400 MHz) &: 2.33 (s, 3H), 2.63 (s, 3H),
3.65 (s, 3H), 5.00 (s, 2H), 6.57~7.09 (m, 2H), 7.36 (d, J=
8.38 Hz, 2H), 7.40 (d, J=2.42 Hz, 1H), 7.82 (s, 1H), 7.97
(d, J=8.02 Hz, 2H); “C NMR (CDCl;, 101 MHz) ¢:
11.18, 14.11, 34.26, 75.23, 99.97, 116.11, 123.23, 123.52,
126.68, 127.82, 128.55, 128.97, 130.48, 140.35, 141.54,
146.47, 147.16, 150.78, 163.59, 164.74. Anal. calcd for
C2H oCLLN5O;5: C 55.94, H 4.05, N 14.83; found C 55.81,
H 4.20, N 14.96.

4 Bh#1 Bl (Supporting Information) H x4 10a~
100 [PIAZREILHR S AR B0, X SRl mT B4 2 A
AF] WX 3k (http://sioc-journal.cn/) b R %,
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