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Design, Synthesis and Anti-tumor Activity Evaluation of a Novel
Series of Isoxazoles Bearing (1-Bi(4-fluorophenyl)methyl)-
piperazine Unit
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Abstract Twelve novel isoxazoles containing (1-bi(4-fluorophenyl)methyl)piperazine unit were prepared in two steps start-
ing from propargyl bromide, (1-bi(4-fluorophenyl)methyl)piperazine and hydroxymoyl chlorides with moderate yield (21%~
76%). The structures of the new compounds were characterized by IR, MS, 'H NMR, "*C NMR and elemental analysis, and
their in vitro anti-tumor activity was screened. The bioactive assay for the newly prepared compounds manifested that ten
newly isoxazole derivatives exhibited good to excellent inhibitory activity against CDC25B in 20 pg/mL with inhibition of
64.15%~95.87% and ICs, of 35.62~13.67 pg/mL. Four isoxazoles exhibited good to excellent inhibitory activity against
Leukemia cell HL-60 in 40 pmol/L (ICsp: 36.51~15.25 pg/mL), 2-(2-fluorophenyl)-5-(1-(bi-(4-fluorophenyl)methyl)-
piperazine)methylisoxazole (5g) and 2-(4-fluorophenyl)-5-(1-(bi-(4-fluorophenyl)methyl)piperazine)methylisoxazole (Sh)
exhibited good to excellent inhibitory activity against Lung cancer cell A-549 (ICs, value up to 21.09 and 35.36 pg/mL, re-
spectively).
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5a, R = isopentyl; 5b, R = CgHs; 5¢, R = 0-CH3CgH4; 5d, R = 0-CH30CgH4; 5e, R = 0,p-(CH30),CgH3; 5f, R = p-(CH3),NCgHy;
5g, R = 0-FCgHy; 5h, R = p-FCgHy; 5i, R = 0-BrCgHy; 5j, R = 0-NO,CgHy; 5k, R = m-NO,CgHy; 51, R = 0,p-Cl,CgH3
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Scheme 1  Synthetic route of compounds Sa~5I
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“ 1.0 mmol of 2, 1.0 mmol of 4, 1.1 mmol of NaN3, 2 mL of DCM; b Isolated yield.
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(DMSO). MHREE Rk 2 Fiow, BRILEY) 5a, Se 4k, L
HW) Sb~5d LK 56~51 35 H AR5 E AR R 4
CDC25B 58 W 1, HATHI 2 h 64.15% ~95.87%,
ICsp 1] 13.67 pg/mL. [FWT AT DU H 22838 FEA ke
TR BT RE, AR LA AR R I R 4F 1t
CDC25B 35 10 E 1.

F£2 G 5a~51 %5 CDC25B M5 K30 Pk

Table 2 Inhibition and ICsy of compounds Sa~5l derivatives
for CDC25B in vitro

Compd. Inhibition/% ICso/(ngemL ™"
5a 48.27 —
5b 67.41 20.69
5¢ 83.74 16.91
5d 80.12 15.77
Se 28.80 —
s5f 94.12 13.96
5g 70.94 16.68
5h 64.15 35.62
5i 94.06 17.10
5j 95.10 13.67
sk 86.53 17.19
51 95.87 14.46

Na;VO,’ 100 0.33

“ CDC25B: cell division cycle 25 homolog B (S. pombe), 20 pg/mL. Inhibition
>50%, there are inhibitory effect. * Reference compound.

1.3.2  tub-d st st & fogm HL-60 BT 5 A-549 At /5 ta
FoL A& K 69 Fp )

TER] G M AL & P o 4l i i | A 25B
(CDC25B) 3451 () #h i) R 3L At I, FRATTRA[3-(4,5-—F
FEMERE-2-38)-5-(3- 7R 5k FH A LR R )-2-(4- T 2R 35k ) -2 H- 1Y
MEIMTS)VEMNR T A 40%) 1 I HL-60 A it A-549
e 4 i g 4 VR, SEEE8 H TSR FH B BE PR S L S
NG R AZ B, B ME S B O — H 3L 7 H(DMSO).
50k Sb~5d 1 5£~51 3t 10 ik S H K 2 X PPC
(R VIR B I 25 IR B, SN 100 uL A 96 fL°F
JE A H B FR AR P (2RSS 1 X PPC), FRFLAH RN
100 pL fif 8 20 A B VR (R 4R M B 1 X 10%/4L), FEFhzy
MR AL, 1E CO 55748 37 CILFEIFE 48 h j5+
1EREFE, N MTS/PMS(M3HT R F R )T 40 ul, 74k
L0EE 4 h 5, BRI A 490 nm K N EAT
OD b, R4 A ODCH ) —OD(INZ))/0D(x ) X
100%, 55 H AF Rl AL A P05 IR 40 i A F ) 2 SRS
DA P 5 77 = AR O &, @ I TS Graphpad
Prism %f & HEAT AR LR VEUANTS 212140 1R BE (1Cs0) A

SRR 3 Fw, TEIKRFEA 40 pg/mL B, 1b&90
5b, 5h, 5j, Sk X [ I HL-60 [958 240 g A= K 245 #1011
H, HA4b &9 5h 1) 1Cs & 15.25 pg/mL, A5+
RV AV AZEE. S N RIS Sg & 5h
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X i A-549 PR AN AR R RIS A HHIPEH], L ICs, 7]
i 21.09 pg/mL, FHM ICs FI{ERT LA H, (L&) 5¢g
Xof e A-549 FifJe 24 i A= K A0 00 o) 2 B o HEE 24 0 i 22
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Table 3 1Csy of compounds Sb~5d and 5f~5l for Leukemia
cell HL-60 and Lung cancer cell A-549

Icso/(ug'mLil)
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Compd. Leukemia cell HL-60  Lung cancer cell A-549
5b 22.90 >40
5¢ >40 >40
5d >40 >40
5f >40 >40
5g >40 21.09
5h 15.25 35.36
5i >40 >40
5j 19.66 >40
5k 36.51 >40
51 >40 >40

Cisplatin” 5.48 31.14
Paclitaxel” <0.008 <0.008
“Inhibition >50%, there are inhibitory effect; * Standard drug.

2 g

DL 1-[ Z-(4-9008) R IR IR . 3-IR IR FI & AR A
B DL S H B (DCMTETE T, EtN AT, 7R
BAERMRNAR T 12 MHHE 1-[4-(Z@-%F)H
)RR T Re () S RERERATAEY) Sa~51 LARIMEY)
TR, 1€ 20 pg/mL FIKE R, A 10 MLEY)
Xf CDC25B 45 HAT /e, HANHIZATIA 95.87%,
ICso FIIA 13.67 pg/mL; 7E 40 umol/L HIIKRIE TR, &Y
5b, 5h, 5j, 5k % (1% HL-60 KX AL&Y) 5g, Sh il
A-549 i gt i AR K BRI I E L, FE 1Cs, 4y
WA 15.25 K 21.09 pg/mL. BTG IR,
TAES Ja W 9E Fh idE — 204 e A Y 3R A7 P I 980 it P ot
o, RNV WS EYEH 2 RICR. B, &
1-[4(Z- (4-50K) F L) IR W2 B A AT 1) S g SR AT AR ]
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SIHTA; FT-IR169 BT AMEiEA (B KBr [EF, i)
PR, 2 ET(TLC) RIS . GF-254 fEfi%;
FEZATRERAE H 200~400 H K PERERS; A4k 1 #2018
SCHER[161F % IR A 3 A1 4 35 08 SCHR[28] & i He b
FHRF R T A 2R Al o AT 2, BRARIIE 4, K&
i — AP

3.2 HEfk2 AR

FREX 2.88 g (10 mmol)H[a]4£ 1. 1.38 g (10 mmol)
BRERER . 0.166 g (1 mmol)fftfL4f . 0.86 mL (10 mmol) 3-
RAHIIAE] 100 mL BRESEH, MA 30 mL ZJiE,
BRSNS 7 h, WEIR =R, o8 ERTER, mK 20
mL, ZMRZEEFEL(100 mLX3), &3FANAMH, HITK
TREREA T, Z8 25055, ™7 M4 300~400 H R Z
PRI R: VOR B @ MR 4T =4 : 11155+
(AR 3-(1-(4-(4-F AR HE) F B IR ) I B (2), R R AR
ARE A, 1R 68%. 'TH NMR (CDCls, 400 MHz) 0: 7.34 (t,
J=6.8 Hz, 4H, ArH), 6.96 (t, J=6.4 Hz, 4H, ArH), 4.22
(s, 1H, Ar,C-H), 3.30 (d, J=2.4 Hz, 2H, CH,), 2.59 (br,
4H, pip), 2.42 (br, 4H, pip), 2.30 (s, 1H, C=C-H); IR (KBr)
v: 3011 (=C—H, Ar), 1610, 1517, 1451, 1425 (C=C, Ar),
1157 (C—F) cm™'; ESI-MS m/z: 326.21 (M").

3.3 B#rtAE1 5 MEM

FREC A 144 2 (1.0 mmol), #[al{& 4 (2.0 mmol),
A 3 mL ) DCM A1 0.3 mL [#] Et;N (1.5 mmol), 7EES
RSN 24 h, KMERE, AHLE MG SR
%, R H R OB REEL(15 mL X 3), FEHAMAfhK
Ve2 Ik, BIZOKE, WEAHUZ, HICKRBRINTE, sk
R EANER, FEHES, REErEENika, 153
FHR D H R AL &4 5a~51, E 21%~76%.

3-5¢ T HE-5-{1-[(4- Z(4- SR ) FF B R g ) FF O S
WEIE(Sa): JHCRBAA, Y% 58%. '"H NMR (CDCls, 400
MHz) J: 7.29 (t, J=7.2 Hz, 4H, ArH), 6.90 (t, J=6.4 Hz,
4H, ArH), 5.97 (s, 1H, isoxazole), 4.19 (s, 1H, Ar,CH),
3.62 (s, 2H, NCH,), 2.51 (br, 4H, pip), 2.47 (br, 4H, pip),
2.49~2.46 (m, 2H, CH,), 1.93~1.89 (m, 1H, Me,C-H),
0.90 (d, J=6.4 Hz, 4H, ArH); “C NMR (CDCl;, 100
MHz) d: 168.6, 163.1, 161.8 (d, J=244 Hz), 138.1 (d, J=
4 Hz), 129.1 (d, J=8 Hz), 115.3 (d, J=21 Hz), 103.4,
74.3, 53.1, 53.0, 51.5, 39.9, 28.0, 22.4; IR (KBr) v: 2993
(=C—H, Ar), 2826 (C—H, CH,), 1611, 1513, 1465, 1367
(C=C, Ar), 1228, 1158 (C—F) cm™"; ESI-MS m/z: 426.22
(M"=41). Anal. caled for CosHaoF,N;0: C 70.57, H 6.87, N
9.88; found C 70.56, H 6.85, N 9.86.

3-FRBE-5-{1-[(4- . (4- T A I ) FBR TR IR | FR O S
Me(5b): A B E A, R 63%. mp. 105~107 C; 'H

3286 http://sioc-journal.cn/
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NMR (CDCls, 400 MHz) 6: 7.78 (q, J=8.0 Hz, 2H, ArH),
7.44~7.42 (m, 3H, ArH), 7.31 (q, J=7.2 Hz, 2H, ArH),
6.94 (t, J=6.4 Hz, 4H, ArH), 6.47 (s, 1H, isoxazole), 4.22
(s, 1H, Ar,C-H), 3.75 (s, 2H, N-CH),), 2.60 (br, 4H, pip),
2.41 (br, 4H, pip); >C NMR (CDCl;, 100 MHz) d: 169.7,
162.3, 161.8 (d, J=244 Hz), 138.1 (d, J=3 Hz), 130.0,
129.1 (t, J=12 Hz), 128.9, 126.8, 115.5, 115.3, 101.4,
743, 53.1, 53.0, 51.5. IR (KBr) v: 3129 (=C—H, Ar),
2821 (C—H, CH,), 1610, 1511, 1454, 1413, 1355 (C=C,
Ar), 1228, 1157 (C—F) cm ™ '; ESI-MS m/z: 446.51 (M "+
1). Anal. caled for Cy;HysF,N30: C 72.79, H 5.66, N 9.43;
found C 72.76, H 5.64, N 9.45.

3-(2-F LRI )-5- {1-[(4- . (4- TR 5 R L iR s )
B R EEM(5e): ABEA, WE 58%. mp. 73~76 C;'H
NMR (CDCls, 400 MHz) 6: 7.53 (d, J=6.8 Hz, 1H, ArH),
7.37 (t, J=8.0 Hz, 4H, ArH), 7.33~7.28 (m, 3H, ArH),
6.99 (t, J=6.4 Hz, 4H, ArH), 6.39 (s, 1H, isoxazole), 4.27
(s, 1H, Ar,-CH), 3.79 (s, 2H, N-CH),), 2.64 (br, 4H, pip),
2.51 (s, 3H, CHs), 2.47 (br, 4H, pip); >C NMR (CDCl,,
100 MHz) d: 168.9, 162.9, 161.7 (d, J=244 Hz), 138.2 (d,
J=3 Hz), 136.8, 131.1, 129.4 (q, J=12 Hz), 128.8, 126.0,
115.5, 115.3, 104.0, 74.3, 53.2, 53.1, 53.0, 51.6, 21.2; IR
(KBr) v: 3142, 2976, 2826 (C—H, CH,), 1742, 1610,
1512, 1460, 1413, 1350 (C=C, Ar), 1228, 1156 (C—F)
cm”'; ESI-MS m/z: 460.23 (M +1). Anal. caled for
CasH,7FoN;0: C 73.18, H 5.92, N 9.14; found C 73.21, H
5.94,N 9.12.

3-(2- AR FE R FE)-5-{1-[(4- - (4- 50K ) F L R s
L S e (Sd): 3= ([ 44, I# 43%. mp. 131~
134 °C; '"H NMR (CDCl;, 400 MHz) 6: 7.89 (d, J=8.8
Hz, 1H, ArH), 7.39 (t, J=6.8 Hz, 1H, ArH), 7.39 (q, J=
6.8 Hz, 4H, ArH), 7.02 (q, J=6.8 Hz, 2H, ArH), 6.95 (t,
J=6.8 Hz, 4H, ArH), 6.67 (s, 1H, isoxazole), 4.21 (s, 1H,
Ar,C-H), 3.87 (s, 3H, OCHj), 3.75 (s, 2H, NCH,), 2.59 (br,
4H, pip), 2.41 (br, 4H, pip); °C NMR (CDCl;, 100 MHz)
J: 168.2, 162.8 (d, J=244 Hz), 159.9, 138.1 (d, J=3 Hz),
131.2,129.4, 129.2 (t, J=12 Hz), 120.9, 117.5, 115.3 (d, J
=21 Hz), 111.4, 105.0, 74.3, 55.5, 53.2, 53.1, 53.0, 51.6;
IR (KBr) v: 2997 (=C—H, Ar), 2824 (C—H, CH,), 1609,
1513, 1478, 1413, 1350 (C=C, Ar), 1228, 1141 (C—F)
cm”'; ESI-MS m/z: 47622 (M +1). Anal. caled for
CasH,7FoN;0: C 70.72, H 5.72, N 8.84; found C 70.74, H
5.70, N 8.81.

3-(2.4- 7 PR AR )5 {1-[(4- L (4- TR I ) A
WRIgR R e M (Se): A Al 44, i 53%. m.p. 128~
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130 ‘C; 'H NMR (CDCls, 400 MHz) J: 7.40 (d, J=8.8
Hz, 1H, ArH), 7.31 (t, J=6.8 Hz, 4H, ArH), 7.28~7.25
(m, 1H, ArH), 6.96~6.86 (m, 5H, ArH), 6.43 (s, 1H, isox-
azole), 4.21 (s, 1H, Ar,C-H), 3.93 (s, 3H, OCHj;), 3.91 (s,
3H, OCHa), 3.73 (s, 2H, NCH,), 2.59 (br, 4H, pip), 2.41
(br, 4H, pip); *C NMR (CDCl;, 100 MHz) d: 169.5, 162.0,
161.8 (d, J=244 Hz), 150.5, 149.2, 138.0, 129.2 (d, J=
8Hz), 121.7, 119.8, 115.3 (d, J=21 Hz), 110.9, 109.1,
101.3, 74.3, 56.0, 55.91, 53.2, 53.0, 51.5; IR (KBr) v: 3119
(=C—H, Ar), 2826 (C—H, CH,), 1614, 1512, 1474,
1437, 1350 (C=C, Ar), 1225, 1155 (C—F) cm™'; ESI-MS
m/z: 50622 (M"+1). Anal. caled for CyoH,0F,N305: C
68.90, H 5.78, N 8.31; found C 68.92, H 5.76, N 8.29.

3-(4-N,N- . F L R FE)-5-{1-[(4- . (4- T AR 3L ) F 3
MR ) HH O S M (S1): 3 B 44k, 0% 32%. mup. 159~
162 ‘C; 'H NMR (CDCl;, 400 MHz) d: 7.66 (d, J=6.8
Hz, 2H, ArH), 7.31 (t, J=7.2 Hz, 4H, ArH), 6.94 (t, J=7.2
Hz, 4H, ArH), 6.72 (d, J/=8.8 Hz, 2H, ArH), 6.39 (s, 1H,
isoxazole), 4.21 (s, 1H, Ar,C-H), 3.72 (s, 2H, NCH,), 2.59
(br, 4H, pip), 2.40 (br, 4H, pip); *C NMR (CDCls, 100
MHz) d: 168.7, 162.3, 161.8 (d, J=244 Hz), 151.4, 138.1,
129.2 (d, J=8 Hz), 127.7, 116.4, 115.3 (d, J=21 Hz),
112.0, 101.1, 74.3, 53.1, 52.9, 51.5, 40.2; IR (KBr) v: 3122
(=C—H, Ar), 2827 (C—H, CH,), 1617, 1511, 1463, 1439,
1350 (C=C, Ar), 1225, 1136 (C—F) cm™"; ESI-MS m/z
(%): 489.28 (M +1). Anal. calcd for CyH;0F.N,O: C
71.29,H 6.19, N 11.47; found C 71.31, H 6.21, N 11.49.

3-(2-FIKIE)-5-{1-[(4- - (4- 3R F L IR IR | RO
SRR (5g): KR B E AR, R 76%. m.p. 80~82 C; 'H
NMR (CDCl;, 400 MHz) ¢: 8.01 (t, J=7.6 Hz, 1H, ArH),
7.40 (q, J=8.0 Hz, 1H, ArH), 7.35 (q, J=7.2 Hz, 4H,
ArH), 7.17~7.20 (m, 2H, ArH), 6.97 (t, J=6.4 Hz, 4H
ArH), 6.66 (d, J/=6.8 Hz, 1H, isoxazole), 6.43 (s, 1H,
R-C=CH-), 4.25 (s, 1H, Ar,C-H), 3.78 (s, 2H, NCHy,),
2.62 (br, 4H, pip), 2.44 (br, 4H, pip); *C NMR (CDCl;,
100 MHz) ¢: 169.5, 161.8 (d, /=244 Hz), 161.5, 159.0,
157.7,138.1,131.6 (d, /=8 Hz), 129.1 (d, /=8 Hz), 129.0
(d, J=3 Hz), 124.6 (d, /=3 Hz), 116.3 (d, /=22 Hz),
115.4 (d, J=21 Hz), 104.1 (d, J=9 Hz), 74.3, 53.1, 52.9,
51.5; IR (KBr) v: 3201 (=C—H, Ar), 2824 (C—H, CH,),
1609, 1512, 1477, 1340 (C=C, Ar), 1227, 1155 (C—F)
cm '; ESI-MS m/z: 46423 (M +1). Anal. caled for
Cyp7H,4F3N;0: C 69.97, H 5.22, N 9.07; found C 69.95, H
5.25,N 9.05.

3-(4- A HE)-5-{1-[(4- —(4-TA IR HE) F B TR P } HT ik
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SEREME(Sh): R, 1R 62%. mp. 99~102 C; 'H
NMR (CDCl;, 400 MHz) 6: 7.77 (q, J=6.8 Hz, 2H, ArH),
731 (q, J=7.2 Hz, 4H, ArH), 7.12 (t, J=8.4 Hz, 2H,
ArH), 6.97 (t, J=6.4 Hz, 4H, ArH), 6.43 (s, 1H, isoxa-
zole), 4.21 (s, 1H, Ar,C-H), 3.73 (s, 2H, NCH,), 2.58 (br,
4H, pip), 2.41 (br, 4H, pip); *C NMR (CDCl;, 100 MHz)
0:167.0, 161.8 (d, J=244 Hz), 161.4, 138.0 (d, /=3 Hz),
129.2 (d, J=8 Hz), 128.6 (d, /=8 Hz), 116.1, 115.9, 115.4
(d, J=21 Hz), 101.3, 74.3, 53.1, 53.0, 52.0, 51.5; IR (KBr)
v: 3130 (=C—H, Ar), 2824 (C—H, CH,), 1613, 1512,
1461, 1437 1340 (C=C, Ar), 1232, 1159 (C—F) cm ;
ESI-MS  m/z: 46422 (M ~ + 1). Anal. caled for
C,7H,4F3N50: C 69.97, H 5.22, N 9.07; found C 69.95, H
5.24,N 9.05.

3-(2-TRIRFE)-5-{1-[(4- - (4-F R I FH BE IR IR | H 2
BB (Si): BE AR, IE 52%. 101~103 C; 'H
NMR (CDCls, 400 MHz) 6: 7.64 (q, J=6.8 Hz, 2H, ArH),
7.36~7.31 (m, 5H, ArH), 7.27 (d, J=8.0 Hz, 1H, ArH),
6.97 (t, J=6.4 Hz, 4H, ArH), 6.61 (s, 1H, isoxazole), 4.22
(s, 1H, Ar,C-H), 3.75 (s, 2H, NCH,), 2.60 (br, 4H, pip),
2.42 (br, 4H, pip); >C NMR (CDCl;, 100 MHz) J: 169.5,
161.8 (d, J=244 Hz), 161.5, 158.7, 157.7, 138.0 (d, J=2
Hz), 133.5, 129.2 (d, J=8 Hz), 129.0 (d, /=3 Hz), 124.6,
116.3 (d, J=22 Hz), 115.4 (d, J=21 Hz), 104.0 (d, J=9
Hz), 74.3, 53.1, 53.0, 51.5; IR (KBr) v: 3150 (=C—H,
Ar), 2826 (C—H, CH,), 1610, 1512, 1457, 1343 (C=C,
Ar), 1228, 1157 (C—F) cm™'; ESI-MS m/z: 524.1 (M +
1). Anal. calcd for Cy;H,4BrF,N30: C 61.84, H 4.61, N
8.01; found C 61.86, H 4.62, N 8.03.

3-(2-HEFE A IE)-5- {1-[(4- —(4-F 7K 3L ) F FE IR i )
FESFIEME(S)): BREEA, BCE 21%. mp. 165~168 C;
'"H NMR (CDCl;, 400 MHz) §: 7.96 (d, J=7.2 Hz, 1H,
ArH), 7.69~7.66 (m, 3H, ArH), 7.32 (t, J=6.4 Hz, 4H,
ArH), 6.95 (t, J=6.8 Hz, 4H, ArH), 6.27 (s, 1H, isoxa-
zole), 4.22 (s, 1H, Ar,C-H), 3.76 (s, 2H, NCH,), 2.60 (br,
4H, pip), 2.42 (br, 4H, pip); *C NMR (CDCl;, 100 MHz)
0:171.0, 161.8 (d, J=244 Hz), 160.6, 148.6, 138.0, 132.5,
130.8, 130.1, 129.2 (d, J=8 Hz), 124.6, 121.8, 115.3 (d,
J=21 Hz), 101.3, 74.3, 53.2, 53.1, 51.5; IR (KBr) v: 3129
(=C—H, Ar), 2824 (C—H, CH,), 1609, 1542, 1513,
1472, 1355 (C=C, Ar), 1229, 1142 (C—F) cm " '; ESI-MS
mi/z: 491.2 (M +1). Anal. caled for Cy;H,FoN,05: C
66.11, H 4.93, N 11.42; found C 66.13, H 4.95, N 11.40.

3-(3-AHFE A IE)-5- {1-[(4- —(4-F 7K 3L ) F FE Ik g )
FESFIEME(SK): BREFEA, IR 47%. mp. 129~131 C;
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'H NMR (CDCls, 400 MHz) J: 8.60 (s, 1H, ArH), 8.29 (d,
J=2 Hz, 1H, ArH), 8.17 (d, /=2 Hz, 1H, ArH), 7.66 (t,
J=17 Hz, 1H, ArH), 7.31 (t, J=7.2 Hz, 4H, ArH), 6.95 (t,
J=6.4 Hz, 4H, ArH), 6.57 (s, 1H, isoxazole), 4.22 (s, 1H,
Ar,C-H), 3.77 (s, 2H, NCH,), 2.60 (br, 4H, pip), 2.42 (br,
4H, pip); *C NMR (CDCl;, 100 MHz) §: 171.0, 161.8 (d,
J=244 Hz), 160.5, 148.6, 138.0, 132.5, 130.8, 130.1,
129.2 (d, J=7 Hz), 124.6, 121.8, 115.4 (d, J=21 Hz),
101.3, 74.3, 53.2, 53.1, 51.5; IR (KBr) v: 3131 (=C—H,
Ar), 2826 (C—H, CH,), 1611, 1514, 1465, 1349 (C=C,
Ar), 1228, 1152 (C—F) cm™'; ESI-MS m/z: 491.22 (M +
1). Anal. caled for Cy;HyFoN,O3: C 66.11, H 493, N
11.42; found C 66.12, H4.91, N 11.43.

3-(2,4- EAIE)-5-{1-[(4- - (4- TR FE) AL Ok R
O S W e (S): A% 8 [ A4, U E 33%. mup. 118~
121 °C; '"H NMR (CDCls, 400 MHz) ¢: 7.72 (d, J=8.4
Hz, 1H, ArH), 7.51 (t, J=7.2 Hz, 1H, ArH), 7.37~7.33
(m, 4H, ArH), 6.97 (t, J/=6.4 Hz, 4H, ArH), 6.66 (s, 1H,
isoxazole), 4.25 (s, 1H, Ar,C-H), 3.78 (s, 2H, NCH,), 2.62
(br, 4H, pip), 2.45 (br, 4H, pip); °*C NMR (CDCls, 100
MHz) §: 169.4, 161.8 (d, /=224 Hz), 160.0, 138.1 (d, J=
3 Hz), 136.2, 133.5, 132.3, 130.2, 129.2 (d, /=8 Hz),
127.5, 126.9, 115.4 (d, J=21 Hz), 104.6, 74.3, 53.1, 52.8,
51.5; IR (KBr) v: 3119 (=C—H, Ar), 2824 (C—H, CH,),
1609, 1542, 1513, 1472, 1355 (C=C, Ar), 1229, 1142
(C—F) cm'; ESI-MS m/z: 514.13 (M +1). Anal. calcd
for Cy7HpCLF,N3O: C 63.04, H 4.51, N 8.17; found C
63.06, H 4.53, N 8.15.

¥ Bh# &l (Supporting Information) L5472 Fl 5a~5l1
()38 3 . AT DA A B AAAS 1) 194 355 (http://sioc-journal.cn/)
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