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Synthesis of 3,4-Diaryl-5-aryloxymethyl Isoxazole Derivatives
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Abstract Due to isoxazole derivatives possess a wide range of herbicidal, insecticidal and pharmacological activitives, the
synthetic methodologies for preparation of isoxazole derivatives have drawn much attention in recent years. Herein,
3,4-diaryl-5-aryloxymethyl isoxazole derivatives were effectively synthesized from 3-aryl-5-(bromomethyl)isoxazole via con-
secutive bromination, etherification, followed by Suzuki coupling reaction catalyzed by Pd(PPh;),Cl,. Preliminary bioassay

data showed that some of the title compounds exhibited certain insecticidal activities against Oriental armyworm.
Keywords isoxazole derivatives; bromination; etherification; suzuki coupling reaction
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FFELI 77 T8 Suzuki B Stille 38 AR R SR
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Wb WARIEDH, T HE— B i T 2 U R AL A
(R 2o 22, A SCHE R IR 70 36k B 0334 L 3-55
BE-5- IR L B () N R R, SPRAR . BEfk. Suzuki
BEE RS A T 2 F 3,4- B J5 JE-5- 75 48 P Ok SR e
AL ).
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WEY 2 FHRAAE, F R R B H,0,/HBr
PR RATIRACET S AN G N-YRAR T 6 2 (NBS) ¥
THI NS R AT 25 B4R T Br ARA R 4% T 4%
AN NBS 7EREARF], LA 3-(4-F AR H)-5- 1R F
B RN S B, TR T AN R R A R R SRR ik
PEUABETR N I NS I, TR R AE =i N ik 2 32 e B
W, RMITCVERAT(EE 1, Entry 2); 24 LB/ = G5
RV © V=10 : 1) ARBLER], RIAE25 CHIIRNARE]
17, RAETE60 CH A #e32)/b & Hbrr=#)(3K 1, Entries
3, 4); T4 DA =90 R A R R IR, 1%IR Ak R BLRE %
NGR4T, FFHAE 60 °C T M 6 h FIWERIER] 75% (X
1, Entry 6). B Ja AT CA N BR R AR s B 264, it —
WHELL T L 3-(4-H S 2RI )-5- 5 H L e L 3-(4-H 4R
B R HE )-5- YR IR SR RO SR (R IR AR R, 43 A DA
83%F1 86% 1= HAFRIM M. I &) 2. LAY 2 1EH
PERAT T SEURH I R AL BRI N AS B &9 3. Hak
SN2k A 2 SCHR[351 518, OSF=HR LK 2. B 3
L 52 4 7F PA(PPhs),Cl, 1AL T i) Suzuki Jz 15
Bl — RYI 2 05 FIUR K FREMEATAEY) 5.

N-O l;l—O 5
| r
X % Br  NBS A %
I — |
/ — TFA / 2 Br
R1 1 R1 2
OH
RS N-Q
I
~ ,NaOH N N O
| | R?
DMF, 0 °C to r.t. F Br =
R? 3
R3@B/OH N-O
OH SO
@ |/ P | R
Pd(PPh3))2C|2, K,CO3 R!
Toluene/H,0, 90 °C
RS 5

R" = p-NO,, p-CN, m-OCHj3; R? = p-NO,, m-NO,, m-CHs,
p-CH30, p-F; R® = H, F, CF4

BN 1 3,4- 7957 5-5-55 50 H L B (1 15 PO 25
Scheme 1 Synthetic route for preparation of 3,4-diaryl-5-ar-
yloxy-methyl-isoxazoles

K1 LB 2a YRR ¢

Table 1 Optimization of reaction conditions for preparation 2a

Entry Solvent Temp/C T/ Yield”/%
1 DMF 25 12 —
2 AcOH 60 12 —
3 AcOH/TFA (V/V=10/1) 25 12 —
4 AcOH/TFA (V/V=10/1) 60 12 25
5 TFA 25 12 37
6 TFA 60 6 75

“ Reaction conditions: 1 : NBS=1 : 2 (molar ratio). * Isolated yield. ¢ No
product was detected.
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F2  FEMRTAEY 3-1~3-10 AR

R

Table 2 Synthesis of isoxazole derivatives 3-1~3-10

Entry R! R? Product Yield’/%
1 4-CN 3-NO, 3-1 87
2 4-CN 4-CH;0 3-2 85
3 4-CN 4-F 3-3 84
4 4-NO, 4-CH;0 3-4 88
5 4-NO, 3-NO, 35 69
6 4-NO, 3-Me 3-6 85
7 4-CH;0 4-CH;0 3-7 90
8 4-CH;0 3-NO, 3-8 75
9 4-CH;0 4-F 39 86
10 4-CH;0 3-Me 3-10 88

© 2017 Chinese Chemical Society & SIOC, CAS

“ Reaction conditions: 25 °C, 12h; * Isolated yield.

B 3 45 ST L, B A o RSt H bR P4 e
RV RIR I, %N X E . 4 H A
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HRMS #E47 7 FRAE, N E R RS9 5~16 3
17T B3R, RN T AT T XS iR g
AR, R AAGER LA 1, BB E T ARG .

N(1) o)
ce () c(18)
o@3 02 N
,4(\) cTz)— oo __ \ cao B 4= fca9)
o / c7 C(8) — C(22) \
S / @ c() ca7) o
- \ \ ¢ ~11ceo
,N(Z) — . C(5) l
r: CIN
A /co canyY g S8 o
ow@) e | g D)
< c(s)

C(13) = C(14)
\

B1 A 5-16 (&AL
Figure 1 X-ray crystal structure of 5-16

WE 5-16 (AL F R IEAZ 5 &, DY 973048
ANFE A1 b, e IR 5 of A R A 1) 7Y T A
N 43.3°, RREMEIASIRIAH I A 50.1°, FREMERA
5 3-FE I P I A —73.0°.

FATH Hbrfe &t AT 7 BR=EAH IR, 4l
Xt G A& S Aphis crassivora JREFFNZRITRTH M. sepa-
rata 2 VeI KILHBRE VIR SF Aphis crassivora
BRI TG, AR J7 R B M. separata 2 W 4)) 2UR LA
=R HAMEEY) 5-19 HIR AN 23.3%, 5-24 KA R
BN 26.7%, FLRFEMAR BB, 08 0%~13.3%.

2 i

DL 3-75 -5 B S R (1) N JEURE, R 9RAR . T
.\ Suzuki BN R G R T — &5 3,4- —HURDS
FE-5- 0 S R S EAL S 5, IR T4 &9 5-16 1)
ARSI, NI ID T 2 05 BEEUR 1 SR A P
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®3 RUEMEATEY 5-1~5-30 (5L

Table 3 Synthesis of isoxazole derivatives 5-1~5-30

Entry R! R? R® Product  Yield®/%
1 4-CN 4-NO, H 5-1 88
2 4-CN 4-NO, F 5-2 86
3 4-CN 3-NO, 4-CF; 5-3 91
4 4-CN 4-CH;0 H 5-4 82
5 4-CN 4-CH;0 4-F 5-5 91
6 4-CN 4-CH;0 4-CF; 5-6 92
7 4-CN 4-F H 5-7 89
8 4-CN 4-F 4-F 5-8 82
9 4-CN 4-F 4-CF; 5-9 85
10 4-NO, 4-CH;0 H 5-10 85
11 4-NO, 4-CH;0 4-F 5-11 83
12 4-NO, 4-CH;0 4-CF; 5-12 86
13 4-NO, 3-NO, H 5-13 84
14 4-NO, 3-NO, 4-F 5-14 81
15 4-NO, 3-NO, 4-CF; 5-15 84
16 4-NO, 3-Me H 5-16 83
17 4-NO, 3-Me 4-F 5-17 83
18 4-NO, 3-Me 4-CF; 5-18 85
19 3-CH;O0 4-CH;O0 H 5-19 89

20 3-CH;0  4-CH;O 4-F 5-20 91
21 3-CH;O  4-CH;0 4-CF; 5-21 88
22 3-CH;0  3-NO, H 5-22 85
23 3-CH;0  3-NO, 4-F 5-23 85
24 3-CH;0  3-NO, 4-CF; 5-24 82
25 3-CH;0  4-F H 5-25 90
26 3-CH;O  4-F 4-F 5-26 88
27 3-CH;0  4-F 4-CF; 5-27 82
28 3-CH;0  3-Me H 5-28 91
29 3-CH;0  3-Me 4-F 5-29 84
30 3-CH;0  3-Me 4-CF, 5-30 86

“ Reaction conditions: 90 °C,12 h. ? Isolated yield.
AWIENE IR RO R BE T A,
3 SKEERSY

3.1 XEEFNIF

Brucker AV-500 #Z#iHLARIGIE{X, TMS AR, CDCly
ot DMSO-ds 1E N 7]; LCMS 2020 14 # 5 it 4% ;
Bruker Daltonics APEXIIT 7.0 TESALA FTMS 7543 #%)i
WA, WRS-1A 48 i #EENTRERCN H LT B
AT, ARG E a8, T RIELAEE. 3-
J7 5. R F O R OUE (1) 3 A APICHEMICAL
SHANGHAI CO. LTD A &) #3E.

3.2 ZLWHE
3.2.1 b2 94 &

PRI 4Tk Ok T -5- IR 2 SR BE M (1) (1.0 g, 3.58
mmol) T 50 mL FERFEIEH, TN 20 mL =5BEER, =
B R B E I NBS (0.96 g, 7.19 mmol),
60°C F ML) 6 4> h, HZEEIG(TLC)KI A K N 5E 4.
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BEAHEEINEEA 10 mL KA 100 mL Bprdr,
Na,CO; i pH {2 H 14 J5 F 1R LB AL, ZEUR AL
K MgSO, T E RS =4, M=WH ML L
BE) © VCRHE)=1 110 AR, EFENT2 S5
A-F AR FE A5 L IEME(2-1) 910 mg, F=%N
75 %. AEY) 2-2~2-3 i IR T IEE

3-(4- Tk IR Ik )-4- R -5- I R S MR (2-1): | (Al
&, 77# 65.2%. mp. 112.5~113.1 ‘C; 'H NMR (500
MHz, CDCly) &: 7.93 (dd, J=6.5, 2.0 Hz, 2H), 7.77 (dd,
J=6.5,2.0 Hz, 2H), 4.54 (s, 2H).

3-(4-fiF Fk IR Ik )-4- R -5- 5 R S MM (2-2): | ([
K, P23 74.3%. mp. 121.3~122.9 ‘C; 'H NMR (500
MHz, CDCly) §: 8.37 (dd, J=9.0, 2.0 Hz, 2H), 8.09 (dd,
J=9.0, 2.0 Hz, 2H), 4.72 (s, 0.9H), 4.56 (s, 1.1H).

3-(3- AL R L )-4- 1R -5- R H L R gk (2-3): A
AR, 723 57.8%. m.p. 104.7~105.9 “C; '"H NMR (500
MHz, CDCly) d: 7.93 (t, J=2.0 Hz, 1H),7.72 (d, J=9.0
Hz, 1H), 6.96 (d, J=9.0 Hz, 1H), 6.57 (s, 1H), 4.65 (s, 0.7
H), 4.50 (s, 1.4H), 3.95 (s, 3H).

322 hdh 3 e9e R

FREX 3-FH 3 2K3(0.19 g, 1.39 mmol) T 25 mL [FJi
B, N 10mL N,N-—F 5 L (DMF)% R, =
41 F I\ NaOH (0.06 g, 1.52 mmol), &M 1 h J&5 0
AN 4R OR R 4R 5 IR R R EME(2) (0.5 g, 1.39
mmol), ZE iR N &M 12 h, TLC Kl ;B 58 4. K SN
BIN 30 mL /K, IRETRH TR CBE(30 mL X 3)ZHL,
W LA, /K MgSO, T a Ik 4a 15 KL= 4, M7=
VI V(CIR CBR) @ VR =1 : 8 Jilkstil, &4tz
W BAe 3-(4-F K 3L )-4-JR-5-(3- T FE 2R S H 32k ) S e
M(3-1) 480 mg, 77N 87%. AW 3-2~3-10 4% ik
T A .

3-(4- T HE 2R Ik )-4- YR -5-(3- i 35 o AR Y 0L ) e M
(3-1): FAEEK, P73 86.1%. m.p. 149.4~149.8 C; 'H
NMR (500 MHz, CDCl3) 0: 8.02~8.00 (m, 2H), 7.94~
7.92 (m, 1H), 7.89 (t, J=2.5 Hz, 1H), 7.82~7.80 (m, 2H),
7.51 (t, J=8.0 Hz, 1H), 7.37~7.34 (m, 1H), 5.32 (s, 2H);
BC NMR (126 MHz, CDCls) 6: 165.15, 159.39, 158.04,
149.23, 132.58, 131.55, 130.45, 128.85, 121.96, 118.11,
117.23, 114.34, 109.32, 94.08, 59.91.

3-(4- Tk TR I )-4- 1R -5-(4- FH AU R A P 3 ) S e
(3-2): FAEK, P73 83.7%. m.p. 110.8~111.3 C; 'H
NMR (500 MHz, CDCl3) 0: 8.02~8.00 (m, 2H), 7.81~
7.79 (m, 2H), 6.97~6.95 (m, 2H), 5.17 (s, 2H), 3.78 (s,
3H); *C NMR (126 MHz, CDCl;) o: 166.58, 159.21,
154.97, 151.77, 132.52, 131.85, 128.85, 118.17, 116.44,
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114.81, 114.18, 93.34, 60.69, 55.71.

3-(4-FFE I )-4-TR-5-(4- 5 K A 28 ) S e (3-3):
HEEAR, 7% 79.9%. mp. 106.5~106.7 ‘C; '"H NMR
(500 MHz, CDCls) §: 8.00 (d, J=8.0 Hz, 2H), 7.79 (d, J=
8.0 Hz, 2H), 7.10~6.88 (m, 4H), 5.18 (s, 2H); '’F NMR
(471 MHz, CDCl3) 6: —121.61~—121.64 (m); *C NMR
(126 MHz, CDCl;) d: 166.17, 159.20, 158.04 (d, 'Je—p=
240.8 Hz, ArF), 153.79, 132.53, 131.70, 128.80, 118.18,
116.44, (d, *Jo-r=8.1 Hz, ArF) 116.17 (d, *Jc-r=23.2 Hz,
ArF), 114.17, 93.50, 60.44.

3-(4-i 2 2R 5 )-4- YR -5-(4- P AR B R A P 06 ) S s e
(3-4): ALEK, P73 85.2%. mp. 104.1~104.7 C; 'H
NMR (500 MHz, CDCl5) d: 9.09~8.19 (m, 2H), 8.18~
7.98 (m, 2H), 7.07~6.92 (m, 2H), 6.94~6.80 (m, 2H),
5.18 (s, 2H), 3.78 (s, 3H); °C NMR (126 MHz, CDCl5) o:
166.70, 159.01, 154.98, 151.76, 148.93, 133.59, 129.24,
123.95, 116.44, 114.82, 93.41, 60.69, 55.70.

3-(4- Tl JE 7 L )-4- YR -5-(3- i Ji 4 G P L ) S I
(3-5): AMmEE, 7% 93.1%, m.p. 148.7~149.1 C; 'H
NMR (500 MHz, CDCl;) J: 8.38~8.36 (m, 2H), 8.10~
8.07 (m, 2H), 7.90 (t, J=2.5 Hz, 1H), 7.51 (t, J=8.0 Hz,
1H), 7.49~7.37 (m, 1H), 5.33 (s, 2H); *C NMR (126
MHz, CDCl3) 0: 165.27, 159.18, 158.04, 149.23, 149.02,
133.29, 130.46, 129.26, 124.00, 121.96, 117.24, 109.31,
94.14, 59.90.

3-(4- Tl 3 TR 3L )-4- YR -5-((3- 3L 2R A P AL ) S T e
(3-6): AMEE, P“% 89.3%. mp. 95.8~96.3 C; 'H
NMR (500 MHz, CDCl3) ¢: 8.36 (d, J=9.0 Hz, 2H), 8.09
(d, J=9.0 Hz, 2H), 7.22 (t, J=8.0 Hz, 1H), 6.87~6.82
(m, 3H), 5.22 (s, 2H), 2.36 (s, 3H); *C NMR (126 MHz,
CDCly) d: 166.58, 159.03, 157.70, 148.93, 139.94, 133.59,
129.48, 129.25, 123.95, 123.05, 115.80, 111.68, 93.45,
59.55,21.54.

3-(3- AR L R )-4- TR -5-(4- TV AU 2 0 4 P ) e U
(3-7): AR, FER 91.6%. mp. 116.5~117.1 C;
'H NMR (500 MHz, CDCly) &: 7.99 (d, J=2.0 Hz, 1H),
7.73 (dd, J=8.5, 2.0 Hz, 1H), 6.95 (d, J=8.5 Hz, 1H),
6.94~6.90 (m, 2H), 6.87~6.83 (m, 2H), 6.56 (s, 1H),
5.13 (s, 2H), 3.94 (s, 3H), 3.77 (s, 3H); C NMR (126
MHz, CDCl3) 6: 168.95, 161.01, 157.25, 154.69, 151.89,
131.76, 127.18, 122.62, 116.04, 114.80, 112.17, 111.96,
101.00, 62.29, 56.36, 55.70.

3-(3- F 48 Jik % Ik )-4- JR-5-(3- i i R A F 358 ) S
(3-8): FILE K, P73 82.8%. mp. 171.4~173.7 C; 'H
NMR (500 MHz, CDCl;) 6: 8.00 (d, J=2.0 Hz, 1H), 7.91

2402 http://sioc-journal.cn/
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(d, J=8.0, 1H), 7.85 (t, J=2.0 Hz, 1H), 7.75 (dd, J=8.5,
2.0 Hz, 1H), 7.49 (t, J=8.0 Hz, 1H), 7.32 (dd, J=8.5, 2.0
Hz, 1H), 6.97 (d, J=8.5 Hz, 1H), 6.64 (s, 1H), 5.28 (s,
2H), 3.95 (s, 3H); *C NMR (126 MHz, CDCl;) &: 165.22,
159.49, 154.80, 151.89, 148.49, 135.00, 129.80, 129.40,
129.15, 128.84, 128.26, 123.80, 119.36, 116.40, 114.75,
60.62, 55.71.

3-(3- H AR 5 O 3 )-4- YR -5-(4- 50 K S 3 ) S I
(3-9): AMEAER, 7% 88.5%. m.p. 115.5~116.0 C; 'H
NMR (500 MHz, CDCly) 6: 7.99 (d, J=2.0 Hz, 1H), 7.74
(dd, J=8.5, 2.0 Hz, 1H), 7.04~6.98 (m, 2H), 6.96 (d, J=
8.5 Hz, 1H), 6.95~6.91 (m, 2H), 6.58 (s, 1H), 5.16 (d, J=
0.5 Hz, 2H), 3.95 (s, 3H). ’F NMR (471 MHz, CDCL,) ¢:
—122.11~—122.27 (m); *C NMR (126 MHz, DMSO-d,)
0: 168.87, 161.01, 157.48 (d, 'Jo—p=237.5 Hz, ArF),
157.31, 154.32, 131.37, 127.95, 122.51, 116.70 (d, *Jor =
8.1 Hz, ArF), 116.42 (d, 2J—s=23.3 Hz, ArF), 113.40,
111.76, 102.63, 61.54, 56.86.

3-(3- F AR FE 2R FE )-4- Y- 5-(3- H Jk 2 A P 5 ) S I s
(3-10): AEFEIA, =% 84.9%. mp. 107.7~108.3 C;
'H NMR (500 MHz, CDCl;) §: 8.00 (d, J=2.0 Hz, 1H),
7.74 (dd, J=8.5, 2.0 Hz, 1H), 7.20 (t, J=8.0 Hz, 1H), 6.96
(d, J=8.5 Hz, 1H), 6.85~6.77 (m, 3H), 6.58 (s, 1H), 5.18
(s, 2H), 3.95 (s, 3H), 2.35 (s, 3H); *C NMR (126 MHz,
CDCLy) 0: 168.85, 161.02, 157.82, 157.24, 139.87, 131.73,
129.45, 127.21, 122.76, 122.60, 115.66, 112.17, 111.97,
111.56, 100.99, 61.34, 56.35, 21.56.

323 bdh 5896 &

FREL 3-350 3 2% 4 PR -5-(3- i 22k % G FP 3 ) S e e
(0.4 g, 1.00 mmol). ZKHifZ (0.18 g, 1.50 mmol). K,CO;
(0.20 g, 2.00 mmol). Pd(PPh;),Cl, (0.07 g, 0.10 mmol) T
25 mL [BERESHE A, A 10 mL B 2R ImL /K, RS
R¥F, 90 'CRAL 12 h, fF1ERNAH R EE. ¥R
RN KF - H 418 CFEFEEL(30 mL X 3), WEEA LM,
FTE7K MgSO, T Ja IRAEA A =4, M= V(1%
R C VCAEH BH=1 8 RN, EHENSEE
A-F IR IE-4- TR L5 (3-fi B R A Ok ) R E I (5-1) 344
mg, FEEN 88 %. AW 5-2~5-30 4% iR kA K.

3-(4-FUIE IR I )-4- 8 35 (4- T 35 2 G PP 3 ) S I s
(5-1): AMEE, 2% 88%. mp. 155.9~157.0 'C; 'H
NMR (500 MHz, CDCLy) 6: 8.21 (dd, J=17.0, 2.0 Hz, 2H),
7.63 (d, J=8.0 Hz, 2H), 7.58 (d, J=8.0 Hz, 2H), 7.45~
7.41 (m, 3H), 7.21 (dd, J=7.0, 2.0 Hz, 2H), 7.00 (dd, J=
7.5, 2.0 Hz, 2H), 521 (s, 2H); *C NMR (126 MHz,
CDCLy) 0: 163.40, 162.42, 159.91, 142.38, 132.77, 132.43,
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129.68, 129.33, 129.15, 129.04, 127.92, 125.99, 119.97,
118.20, 114.84, 113.66, 59.87; IR (KBr) v: 3078, 2930,
2836, 2224, 1592, 1502, 1334, 1249, 1107, 1012, 845
cm '. HRMS (ESI) caled for CpHiN3O4 [(M+H) ]:
398.1133, found 398.1133.

3-(4-FFE R B )-4-(4- TR I )-5-(4- i LR AL 06 )
WEME(5-2): FEE AR, =% 86%. m.p. 164.0~165.3 C,
'H NMR (500 MHz, CDCl;) 6: 8.22 (dd, J=7.0, 2.0 Hz,
2H), 7.65 (d, J=9.0 Hz, 2H), 7.57 (d, J=8.5 Hz, 2H), 7.21
(dd, J=9.0, 5.0 Hz, 2H), 7.13 (t, J=8.5 Hz, 2H), 7.02 (d,
J=8.5 Hz, 2H), 5.19 (s, 2H); "’"F NMR (471 MHz, CDCl;)
5 —111.82. °C NMR (126 MHz, CDCl;) 6: 163.55,
163.06 (d, 'Je—=250.7 Hz, ArF), 162.07, 159.91, 142.40,
132,61, 132.51, 131.57(d, *Jo—r=8.3 Hz, ArF), 129.01,
126.01, 123.89, 123.86, 119.01, 118.14, 116.55(d, *Je—rp=
21.7 Hz, ArF), 114.83, 113.75, 59.89; IR (KBr) v: 3084,
2925, 2850, 2228, 1596, 1509, 1340, 1257, 1105, 842
cm . HRMS (ESI) caled for Cp3HsFN;O4 [(M+H)]:
416.1044, found 416.1041.

3-(4-FFE R I )-4-(4- =50 TP HE R B )-5-- T 2 R 4]
L) IR (5-3): L EfR, % 91%. mp. 131.0~
131.3 °C; 'H NMR (500 MHz, CDCly) d: 7.94 (ddd, J=
8.0, 2.0, 1.0 Hz, 1H), 7.79 (t, J=2.0 Hz, 1H), 7.75~7.68
(m, 4H), 7.59 (dd, J=8.0, 2.0 Hz, 2H), 7.51 (t, J=8.0 Hz,
1H), 7.40 (d, J=8.0 Hz, 2H), 7.33 (ddd, J=8.0, 2.0, 1.0
Hz, 1H), 5.22 (s, 2H); F NMR (471 MHz, CDCl;) ¢:
—62.81; *C NMR (126 MHz, CDCls) d: 164.30, 159.87,
158.01, 149.15, 132.60, 132.37, 131.88, 131.12 (q, Je—r=
32.9 Hz, ArCF3), 130.43, 130.17, 129.09, 126.24 (q,
3Jc—¢=3.6 Hz, ArCF5), 123.74 (q, 'Jo—y=273.4 Hz, CF;),
121.86, 118.61, 118.08, 117.09, 113.88, 109.16, 60.00; IR
(KBr) v: 3101, 2925, 2855, 2228, 1622, 1523, 1331, 1241,
1115, 844 cm™'. HRMS (ESI) calcd for Cp4H;sF3N;04
[(M+H)]: 466.1004, found 466.1009.

3-(4-F I ORI )-4- R -5-(4-H A R A AL ) S
M (5-4): AEEIE, F2% 82%. mp. 104.1~105.1 C; 'H
NMR (500 MHz, CDCl3) d: 7.64~7.60 (m, 4H), 7.43~
7.37 (m, 3H), 7.20 (dt, J=6.0, 2.0 Hz, 2H), 6.88 (dd, J=
6.0, 2.0 Hz, 2H), 6.82 (dd, J=6.0, 2.0 Hz, 2H), 5.04 (s,
2H), 3.77 (s, 3H); *C NMR (126 MHz, CDCl;) d: 165.11,
159.73, 154.78, 151.89, 133.20, 132.37, 129.79, 129.11,
129.08, 128.77, 128.34, 119.26, 118.32, 116.39, 114.74,
113.41, 60.62, 55.71; IR (KBr) v: 3051, 2932, 2228, 1640,
1505, 1448, 1331, 1228, 1028, 837 cm . HRMS (ESI)
caled for CypH;oN,O3 [(M + H) "] 383.1351, found
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383.1354.
3-(4- TR I )-4-(4- IR IE)-5-(4- T A AR A T A
FEEME(5-5): IR, 2% 91%. mp. 85.1~85.7 C;
'H NMR (500 MHz, CDCl3) é: 7.65 (d, J=2.0 Hz, 2H),
7.57 (dd, J=6.5, 2.0 Hz, 2H), 7.21~7.15 (m, 2H), 7.09
(dd, J=6.5, 2.0 Hz, 2H), 6.88 (dd, J=6.5, 2.5 Hz, 2H),
6.86 (dd, J=6.5, 2.5 Hz, 2H), 5.03 (s, 2H), 3.77 (s, 3H);
F NMR (471 MHz, CDCL3) 6: —111.97~—111.04 (m);
C NMR (126 MHz, CDCLy) 6: 165.24, 162.89 (d, 'Je—=
249.8 Hz, ArF), 159.72, 154.84, 151.79, 133.00, 132.45,
131.65 (d, *Je—s=8.7 Hz, ArF), 129.04, 124.32, 118.31,
118.24, 116.38, 116.27 (d, “Jo—y=21.9 Hz, ArF), 114.77,
113.53, 60.64, 55.69; IR (KBr) v: 3062, 2942, 2826, 2225,
1507, 1331, 1230, 1050, 829 cm'. HRMS (ESI) calcd for
Ca4H sFN,O5 [(M+H) ]: 401.1257, found 401.1259.
3-(4-FFE R HL )-4-(4- =50 BE IR B )-5-(4- AR B R
A RIEME(5-6): H AR, 2% 92%. m.p. 104.2~
105.1 “C; "H NMR (500 MHz, CDCl;) 6: 7.68~7.63 (m,
4H), 7.55 (dd, J=6.5, 2.5 Hz, 2H), 7.34 (d, J=8.0 Hz,
2H), 6.87~6.90 (m, 4H), 5.05 (s, 2H), 3.77 (s, 3H); "F
NMR (471 MHz, CDCLy) §: —62.75; *C NMR (126
MHz, CDCls) 0: 165.75, 159.73, 154.93, 151.67, 132.67,
132.56, 132.24, 130.85 (q, “Jo—r=232.7 Hz, ArCF;),
130.15, 129.11, 126.03(q, *Je—r=3.6 Hz, ArCF;), 123.81
(q, 'Je—r=273.4 Hz, CF5), 118.13, 118.03, 116.36, 114.80,
113.76, 60.69, 55.68; IR (KBr) v: 3062, 2938, 2842, 2229,
1506, 1324, 1231, 1127, 839 cm™'. HRMS (ESI) calcd for
CasH sF3N,O5 [(M+H) ']: 451.1225, found 451.1229.
3-(4- T TR T ) -4 T I -5 -(4- B G O ) e U
(5-7): ABEE, 7F 89%. m.p. 103.8~104.5 C; 'H
NMR (500 MHz, CDCl;) 6: 7.64 (d, J=7.5 Hz, 2H), 7.58
(d, J=17.5 Hz, 2H), 7.43~7.38 (m, 3H), 7.20 (ddd, J=7.0,
2.0, 1.0 Hz, 2H), 7.00 (dt, J=17.0, 2.0 Hz, 2H), 6.91~6.83
(m, 2H), 5.06 (s, 2H); '’F NMR (471 MHz, CDCl;) ¢:
—122.02 (s); °C NMR (126 MHz, CDCL) ¢: 164.67,
159.78, 157.95 (d, 'Jo—r=1240.52 Hz, ArF), 153.87,
133.08, 132.39, 129.76, 129.17, 129.07, 128.88, 128.23,
119.43, 118.29, 116.35(d, *Jo—r=8.19 Hz, ArF), 116.06 (d,
2Je—p=23.31Hz, ArF), 113.48, 60.42; IR (KBr) v: 3070,
2917, 2864, 2225, 1500, 1331, 1203, 1032, 825 cm .
HRMS (ESI) calcd for Co3H ¢FN,O, [(M+H)]: 371.1194,
found 371.1190.
3-(4- B AR HE)-4-(4- T A B )-5-(4- T A 58U ) e s
W:(5-8): IO K, P73 82% m.p. 113.7~114.1 C; 'H
NMR (500 MHz, CDCl;) 6: 7.64 (d, J=8.0 Hz, 2H), 7.57
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(d, J=8.0 Hz, 2H), 7.23~7.15 (m, 2H), 7.10 (m, 2H),
7.02~6.95 (m, 2H), 6.92~6.84 (m, 2H), 5.05 (s, 2H); "°F
NMR (471 MHz, CDCly) 6: —111.76~—111.79 (m),
—121.85~—121.89 (m); *C NMR (126 MHz, CDCl;) ¢:
164.79, 162.93 (d, 'J—r=249.7 Hz, ArF), 159.78, 157.95
(d, 'Jo—p=240.4 Hz, ArF), 153.80, 132.88, 132.46, 131.63
(d, *Je—r=8.3 Hz, ArF), 129.03, 124.21, 118.47, 118.22,
116.34 (d, 2Jo—r=21.8 Hz, ArF), 116.30, 116.27(d, *Jo—¢=
21.7 Hz, ArF), 116.01, 113.58, 60.42; IR (KBr) v: 3076,
2923, 2857, 2227, 1601, 1501, 1205, 1115, 834cm .
HRMS (ESI) caled for CyH sFoN,O, [M + H) '
389.1100, found 389.1102.

3-(4-F BRI 4-(4- = FHH RR ) -5-@-FOREH
) FIEM(5-9): AR, 4F 85%. mp. 114.6~
115.1 °C; '"H NMR (500 MHz, CDCl;) 6: 7.70~7.61 (m,
4H), 7.59~7.51 (m, 2H), 7.34 (d, J=2.0 Hz, 2H), 6.96 (t,
J=8.0 Hz, 2H), 6.90~6.85 (m, 2H), 5.07 (s, 2H); “°F
NMR (471 MHz, CDCly) 6: —62.77 (s), —121.63~
121.69 (m); “C NMR (126 MHz, CDCly) 6: 165.29,
159.79, 158.04 (d, 'Jo—=240.2 Hz, ArF), 153.69, 132.58,
132.14, 130.95 (q, 2J=32.7 Hz, ArCF5), 130.14, 129.10 ,
126.10 (q, *J=3.6 Hz, ArCF;), 123.79, (q, 'Jer=273.4
Hz, CF3), 118.19, 118.11, 116.30(d, *Jc—r=8.2 Hz, ArF),
116.16 (d, 2Je—r=23.3 Hz, ArF), 113.82, 60.46; IR (KBr)
v: 3076, 2923, 2857, 2227, 1601, 1501, 1205, 1115, 834
cm . HRMS (ESI) calcd for C,4H;5F4N,O, [(M+H)+]:
439.1062, found 439.1064.

3-(4-Fiff i )-4- T i -5-(4- 4 26 R A R ) S mE e
(5-10): AMEAE, 7% 85%. mp. 121.6~1223 C; 'H
NMR (500 MHz, CDCL3) 6: 8.19 (d, J=9.0 Hz, 2H), 7.68
(d, J=9.0 Hz, 2H), 7.43~7.39 (m, 3H), 7.21 (dd, J=8.0,
2.0 Hz, 2H), 6.91 (dd, J=4.0, 2.0 Hz, 2H), 6.86~6.83 (m,
2H), 5.05 (s, 2H), 3.77 (s, 3H); “C NMR (126 MHz,
CDCly) d: 165.23, 159.49, 154.78, 151.88, 148.48, 135.00,
129.81, 129.41, 129.16, 128.84, 128.27, 123.80, 119.36,
116.38, 114.74, 60.61, 55.70; IR (KBr) v: 3063, 2933,
2848, 1603, 1511, 1350, 1226, 1027, 846 cm '. HRMS
(ESI) calcd for Cy3H 9N,Os5 [(M—|—H)+]: 403.1249, found
403.1251.

3-(4-THHE IR L )-4-(4- 5 R 3L )-5-(4- A R R A T 2L )
FEREME(S-11): B AR, & 83%. mp. 121.8~
122.6 °C; '"H NMR (500 MHz, CDCl;) 6: 8.20 (d, J=9.0
Hz, 2H), 7.63 (d, J=9.0 Hz, 2H), 7.08 (dd, J=9.0, 5.0 Hz,
2H), 7.10 (t, J=9.0 Hz, 2H), 6.82~6.81 (m, 4H), 5.04 (s,
2H), 3.77 (s, 3H); “F NMR (471 MHz, CDCl;) o:
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—111.89 (s); "C NMR (126 MHz, CDCL) ¢: 165.34,
162.93 (d, 'Jo—r=249.8 Hz, ArF), 159.48, 154.86, 151.78,
148.55, 134.79, 131.64 (d, *J—r=8.25 Hz, ArF), 129.37,
12422, 123.88, 118.41, 116.33 (d, 2Jc—r=21.86 Hz, ArF),
116.38, 114.78, 60.63, 55.71; IR (KBr) v: 3078, 2945,
2834, 1595, 1509, 1350, 1216, 1031, 846 cm '. HRMS
(ESI) caled for Co3H,sFN,O5 [(M+H)']: 421.1191, found
421.1194.

3-(4-fiH B ORI )-4-(4- = FU LR BE)-5-(4- AR A 0K
AR FIEME(5-12): HEREEK, 772 86%. m.p. 120.8~
121.7 °C; '"H NMR (500 MHz, CDCl;) §: 8.20 (d, J=9.0
Hz, 2H), 7.63 (d, J=8.5 Hz, 2H), 7.20 (dd, J/=9.0, 5.0 Hz,
2H), 7.10(t, J=8.5 Hz, 2H), 6.87 (d, J=9.5 Hz, 2H), 6.83
(d, J=9.5 Hz, 2H), 5.04 (s, 2H), 3.77 (s, 3H); "°’F NMR
(471 MHz, CDCly) §: —62.76 (s); C NMR (126 MHz,
CDCly) J: 165.84, 159.48, 154.95, 151.65, 148.67, 134.45,
132.14, 130.96 (q, *Je—r=33.0 Hz),130.15, 129.45, 126.08
(q, *Je—r=3.7 Hz) , 124.00, 123.78 (q, 'Jc—r=270.9 Hz) ,
118.13, 116.35, 114.81, 60.67, 55.70; IR (KBr) v: 3074,
2915, 2843, 1607, 1513, 1333, 1230, 1116, 850 cm .
HRMS (ESI) caled for C,HsFsN,Os [(M + H) ' ]:
471.1123, found 471.1125.

3-(4-Fil 3 TR B )-4- R HE -5 (3 2 O A P ) S e
(5-13): AfafEE, 7% 84%. m.p. 137.9~138.8 C; 'H
NMR (500 MHz, CDCl;) 6: 8.18 (d, J=9.0 Hz, 2H), 7.88
(dd, J=8.0, 1.0 Hz, 1H), 7.75 (d, J=2.5 Hz, 1H), 7.66 (d,
J=8.5 Hz, 2H), 7.47~7.41 (m, 4H), 7.28 (dd, J=8.0, 2.0
Hz, 1H), 7.24~7.22 (m, 2H), 5.21 (s, 2H); *C NMR (126
MHz, CDCl;) 0: 163.80, 159.61, 158.16, 149.15, 148.54,
134.68, 130.32, 129.75, 129.39, 129.35, 129.15, 127.86,
123.84, 121.91, 119.95, 116.94, 109.31, 60.01; IR (KBr) v:
3074, 2915, 2843, 1607, 1513, 1333, 1230, 1116, 850
em”'. HRMS (ESI) caled for CpH;sN3Og [(M+H) ]:
418.1005, found 418.1009.

3-(4-Tirf 3 AR ) -4-(4- TR L )-5-(3- Al R A R )
WEW(5-14): AR, 772 81%. m.p. 130.4~131.3 C;
'H NMR (500 MHz, CDCl;) d: 8.22~8.20 (m, 2H),
7.90~7.88 (m, 1H), 7.76 (t, J=2.5 Hz, 1H), 7.65~7.63
(m, 2H), 7.48 (t, J=8.0 Hz, 1H),7.30~7.28 (m, 1H),
7.24~7.21 (m, 2H), 7.16~7.12 (m, 2H), 5.19 (s, 2H); "F
NMR (471 MHz, CDCl;) 0: —111.15~—111.21 (m); ®C
NMR (126 MHz, CDCl3) §: 163.95, 163.06 (d, "Jer=
250.6 Hz, ArF), 159.61, 158.10, 149.13, 148.57, 134.51,
131.68 (d, *Je—r=8.3 Hz, ArF), 130.39, 129.37, 123.89,
121.88, 118.99, 116.97, 116.53 (d, “J—r=21.8 Hz, ArF),
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109.21, 59.97; IR (KBr) v: 3095, 2940, 2861, 1612, 1526,
1343, 1242, 1118, 854 cm '. HRMS (ESI) caled for
Cy,H sFN;06 [(M+H) ]: 436.0934, found 436.0939.

3-(4-FiF HE R I )-4-(4- = 30 T BE R L )-5-(3- Tl 2 R 4]
FHL) S BE R (5-15): LA A, f=2% 84%. m.p. 132.2~
133.1 ‘C; '"H NMR (500 MHz, CDCl;) §: 8.23 (d, J=8.5
Hz, 2H), 7.90 (d, J=7.5 Hz, 1H), 7.76 (d, J=2.0 Hz, 1H),
7.70 (d, J=7.5 Hz, 2H), 7.64~7.62 (m, 2H), 7.49 (t, J=
8.0 Hz, 1H), 7.39 (d, J=7.5 Hz, 2H), 7.29 (d, J=8.0 Hz,
1H), 5.22 (s, 2H); ""F NMR (471 MHz, CDCly) o:
—62.82; *C NMR (126 MHz, CDCls) d: 164.34, 159.61,
157.97, 149.22, 148.76, 134.11, 131.77, 131.34 (q, “Jor=
33.1 Hz, CF5), 130.44, 130.13, 129.44, 126.33 (q, *Je—r=
3.6 Hz, ArCFs), 124.06, 123.67 (q, "Jo-r=272.5 Hz,
ArCF;), 121.87, 118.72, 117.20, 109.10, 59.96; IR (KBr) v:
2900, 1620, 1527, 1343, 1247, 1164, 855 cm '. HRMS
(ESI) caled for Co3H,;sF3N3O6 [(M+H) '] 486.0902, found
486.0907.

3-(4-i 2 2R 3 )-4- TR JE-5-(3- HH AR R A Y 3 ) S s e
(5-16): AEK, 77 83%. mp. 99.8~100.3 C; 'H
NMR (500 MHz, CDCl;) 6: 8.21 (d, J=9.0 Hz, 2H), 7.66
(d, J=9.0 Hz, 2H), 7.44~7.39 (m, 3H), 7.22 (dt, J=6.0,
2.0 Hz, 2H), 7.15 (dd, J=9.0, 8.0 Hz, 1H), 6.83 (d, J=7.5
Hz, 1H), 6.75~6.74 (m, 2H), 5.09 (s, 2H), 2.31 (s, 3H);
C NMR (126 MHz, CDCly) d: 165.09, 159.51, 157.79,
148.50, 139.80, 135.00, 129.83, 129.43, 129.39, 129.20,
128.87, 128.27, 123.82, 122.77, 119.43, 115.69, 111.84,
59.47, 21.52; IR (KBr) v: 3085, 2918, 2860, 1597, 1520,
1346, 1252, 1166, 1028, 851 cm™'. HRMS (ESI) calcd for
Ca3H oN,O4 [(M+H) ]: 387.1331, found 387.1338.

3-(4-THFE IR L) -4-(4- 50K 2E)-5-C-HF E R E H ) 7
WEmE(5-17): A EFEE, 722 83%. mp. 94.3~95.7 C;
'H NMR (500 MHz, CDCl5) 6: 8.22 (dd, J=8.0, 2.0 Hz,
2H), 7.65 (d, J=9.0 Hz, 2H), 7.23~7.16 (m, 3H), 7.12 (t,
J=8.5 Hz, 2H), 6.84 (d, J=17.5 Hz, 1H), 6.75~6.74 (m,
2H), 5.08 (s, 2H), 2.32 (s, 3H); "F NMR (471 MHz,
CDCly) §: —111.84~111.89 (m); “C NMR (126 MHz,
CDCly) &: 165.24, 162.96 (d, 'Jo—r=250.0 Hz, ArF),
159.51, 157.72, 148.55, 139.86, 134.80, 131.69 (d, *Je—p=
8.2 Hz, ArF), 129.43, 129.40, 124.26, 123.89, 122.88,
118.47, 116.36 (d, “J—r=21.4 Hz, ArF), 116.28, 115.70,
111.80, 59.51, 21.50; IR (KBr) v: 3083, 2924, 2864, 1597,
1514, 1348, 1227, 1164, 1028, 848 cm '. HRMS (EI)
calcd for Cy3H gsFN,Oq4 [(M+H)+]: 405.1246, found
405.1245.
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3-(4-TiRf B R )-4-(4- = Y R 2R O )-5-((3- R B 2R A
FHE) S ERE (5-18): (I EAfE iR, 72 3% 85%. m.p. 92.5~
93.3 °C; '"H NMR (500 MHz, CDCl;) d: 8.23 (dd, J=17.0,
2.0 Hz, 2H), 7.66 (d, J=8.0 Hz, 2H), 7.63 (dd, J=7.0, 2.0
Hz, 2H), 7.36 (d, J=8.0 Hz, 2H), 7.20 (t, J=7.5 Hz, 1H),
6.85 (d, J=8.0 Hz, 1H), 6.74 (t, J=7.5 Hz, 2H), 5.09 (s,
2H), 2.31 (s, 3H); "F NMR (471 MHz, CDCl;) o:
—62.77. *C NMR (126 MHz, CDCl3) d: 165.73, 159.52,
157.59, 148.67, 139.93, 134.46, 132.18, 130.95 (q, *Je—r=
32.7 Hz, ArCF;), 130.20, 129.47, 126.10 (q, *Je—r=3.7
Hz, ArCFs), 124.00, 123.81 (q, 'Jo—r=273.4 Hz, CF;) ,
123.00, 118.18, 115.69, 111.72, 59.58, 21.47; IR (KBr) v:
3074, 2928, 2863, 1598, 1521, 1333, 1260, 1117, 851
cm L. HRMS (ESI) calcd for C,4H;gF3N,04 [(M+H)+]:
455.1217, found 455.1213.

3-(3-H A IR I )-4- R F-5-(4- ALK A ) 7
WEME(5-19): H A, 722 89%. m.p. 104.5~105.4 C;
'H NMR (500 MHz, CDCl;) &: 7.77 (dd, J=8.5, 2.0 Hz,
2H), 7.55 (d, J=8.5 Hz, 2H), 7.42~7.38 (m, 2H), 7.14~
7.08 (m, 1H), 7.04 (d, J=8.5 Hz, 1H), 6.92 (dd, J=7.0,
2.0 Hz, 2H), 6.84 (dd, J=7.0, 5.0 Hz, 2H), 6.60 (s, 1H),
5.14 (s, 2H), 3.86 (s, 3H), 3.77 (s, 3H); "F NMR (471
MHz, CDCl3) 6: —110.33~—118.43 (m); >C NMR (126
MHz, CDCl;) 0: 168.67, 162.10, 158.03, 154.70, 152.03,
137.81, 131.28, 129.62, 129.48, 128.18, 127.42, 127.36,
121.51, 116.10, 114.84, 111.58, 101.01, 62.30, 56.38,
55.70; IR (KBr) v: 3060, 2931, 2838, 1610, 1511, 1448,
1231, 1030, 815 cm'. HRMS (ESI) calcd for C,sH,NO,
[(M+H)"]: 388.1538, found 388.1543.

3-(3- FHARUE R )-4-(4- R 38 )-5-(4- AR R R S P
) S RERE(5-20): HEFEAE, 2 91%. mp. 1013~
102.2 °C; 'H NMR (500 MHz, CDCl5) d: 7.80 (dd, J=8.5,
2.5 Hz, 1H), 7.74 (d, J=2.0 Hz, 1H), 7.52 (dd, J=9.0, 5.5
Hz, 2H), 7.11 (t, J=9.0 Hz, 2H), 7.04 (d, J=8.5 Hz, 1H),
6.92 (d, J=9.0 Hz, 2H), 6.85 (d, J=9.0 Hz, 2H), 6.60 (s,
1H), 5.14 (s, 2H), 3.86 (s, 3H), 3.77 (s, 3H); '’F NMR (471
MHz, CDCLy) d: 115.19~115.17 (m); “C NMR (126
MHz, CDCl3) d: 168.71, 162.20 (d, 'Jo—r=246.9 Hz, ArF),
161.99, 157.87, 154.68, 151.96, 133.63, 131.19 (d, *Je—p=
7.8 Hz, ArF), 130.23, 129.31, 127.40, 121.53, 116.06,
115.02 (d, “J—r=21.3 Hz, ArF), 114.80, 111.49, 101.09,
62.36, 55.73, 55.69; IR (KBr) v: 3071, 2935, 2834, 1605,
1510, 1448, 1231, 1164, 1027, 814 cm '. HRMS (ESI)
caled for C,;H, FNO; [(M+H)+]: 406.1443, found
406.1449.
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3-(3- A B R A )-4-(4- = 3 R R0 )-5-(4- H AL
G I ) S M (5-21): (L AR, PR 88%. mup.
114.6~114.8 “C; "H NMR (500 MHz, CDCl5) §: 7.81 (dd,
J=8.5,2.5 Hz, 1H), 7.76 (d, J=2.5 Hz, 1H), 7.65 (dd, J=
9.0, 2.5 Hz, 4H), 7.07 (d, J=9.0 Hz, 1H), 6.92 (d, J=9.0
Hz, 2H), 6.85 (d, J=9.0 Hz, 2H), 6.61 (s, 1H), 5.15 (s,
2H), 3.88 (s, 3H), 3.78 (s, 3H); "F NMR (471 MHz,
CDCly) §: —62.46; “C NMR (126 MHz, CDCl;) o
168.82, 161.85, 157.87, 154.69, 151.93, 129.88, 129.80,
129.33 (q, 2Jc—r=32.4 Hz, ArCF5), 129.32, 128.09, 125.01
(q, *Je—=3.6 Hz, ArCF;), 124.30 (q, 'Je—=273.4 Hz,
ArCF;), 123.22, 121.68, 116.05, 114.80, 111.60, 101.04,
62.37, 55.77, 55.70; IR (KBr) v: 2946, 2840, 1612, 1511,
1453, 1323, 1234, 1123, 1025, 814 cm . HRMS (EI)
caled for CysH, FsNO, [(M + H) "] 456.1408, found
456.1417.

3-(3- H AR JE R I )-4- IR B -5-(3- A JE R A HH 2L ) S
M(5-22): AR, 75 85%. mp. 158.9~159.4°C;
'H NMR (500 MHz, CDCl;) d: 7.90~7.88 (m, 1H), 7.85
(t, J=2.5 Hz, 1H), 7.79 (dd, J=8.5, 2.5 Hz, 1H), 7.75 (d,
J=2.0 Hz, 1H), 7.55~7.53 (m, 2H), 7.48 (t, J=8.0 Hz,
1H), 7.44~7.41 (m, 2H), 7.38~7.34 (m, 1H), 7.33~7.31
(m, 1H), 7.06 (d, J=8.5 Hz, 1H), 6.67 (s, 1H), 5.28 (s,
2H), 3.87 (s, 3H); *C NMR (126 MHz, CDCl;) d: 166.90,
162.20, 158.25, 158.11, 149.23, 137.67, 131.31, 130.36,
129.54, 129.47, 128.14, 127.41, 127.30, 121.63, 121.14,
116.87, 111.55, 109.43, 101.82, 61.69, 55.75; IR (KBr) v:
3106, 2993,2940, 2840, 1609, 1528, 1350, 1242, 1056, 813
em ', HRMS (ESI) caled for Ch3H;oN,Os [(M+H) ]:
403.1291, found 403.1288.

3-(3- H AU R )-4-(4- TR B )-5-(3-fiF R A T 3 )
FEIE M (5-23): H A K, P2 85%. mp. 166.2 ~
167.3 C; 'H NMR (500 MHz, CDCl;) d: 7.90 (ddd, J=
8.0, 2.0, 1.0 Hz, 1H), 7.85 (t, J=2.5 Hz, 1H), 7.78 (dd, J=
8.5, 2.5 Hz, 1H), 7.75 (d, J=8.5Hz, 1H), 7.55 (m, 3H),
7.35 (dt, J=8.0, 2.0 Hz, 1H), 7.12 (dd, J=8.5, 2.0 Hz,
2H), 7.05 (d, J=8.5 Hz, 1H), 6.67 (s, 1H), 5.28 (s, 2H),
3.87 (s, 3H); ’F NMR (471 MHz, CDCl;) 6: —115.03~
—115.09 (m); *C NMR (126 MHz, CDCl3) 6: 166.93,
162.24 (d, 'Je—p=246.9 Hz), 162.12, 158.23, 158.01,
149.26, 133.52, 131.15 (d, *Jc—r=7.6 Hz, ArF), 130.36,
130.34, 129.32, 127.40, 121.65, 121.19, 116.93, 115.03 (d,
2Jo—p=21.4 Hz, ArF), 111.52, 109.40, 101.75, 61.72,
55.76; IR (KBr) v: 3097, 2918, 2851, 1611, 1529, 1355,
1237, 1164, 1055, 825 cm~'. HRMS (ESI) caled for
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Ca3H sFN,Os [(M+H) ' ]: 421.1194, found 421.1194.

3-(3- F A AR I )-4-(4- = 9 JE ZR 3 )-5-(3- A L 7
A ) S REmE(5-24): (A R, PR R 82%. mup.
157.8~158.0 ‘C; "HNMR (500 MHz, CDCl5) 6: 7.91 (dd,
J=8.0, 1.0 Hz, 1H), 7.85 (t, J=2.5 Hz, 1H), 7.82 (dd, J=
8.0, 2.0 Hz, 1H), 7.67 (d, J=2.0 Hz, 1H), 7.71~7.63 (m,
4H), 7.49 (t, J=8.0 Hz, 1H), 7.32 (dd, J=8.5, 2.0 Hz,
1H), 7.08 (d, J=8.5 Hz, 1H), 6.67 (s, 1H), 5.29 (s, 2H),
3.88 (s, 3H); "’F NMR (471 MHz, CDCl3) 6: —62.39; "°C
NMR (126 MHz, CDCly) &: 167.07, 161.97, 158.22,
158.00, 149.23, 141.33, 130.37, 129.87, 129.85, 129.33 (q,
2Jo—r =324 Hz, ArCF;), 129.28, 128.12, 124.30 (q,
'Je—p=272.2 Hz, CF3), 125.01 (q, *Je—r=3.8 Hz, ArCF;),
121.63, 121.36, 116.90, 111.66, 109.38, 101.74, 61.68,
55.78; IR (KBr) v: 2932, 2849, 1612, 1524, 1330, 1246,
1119, 1068, 825 cm ~'. HRMS (ESI) caled for
CayHsF3N,O5 [(M+H) ']: 471.1160, found 471.1162.

3-(3- F A FE IR I )-4- TR i - 5-(4- o, 2 B, P58 ) S I e
(5-25): EEE, 773 90%. mp. 121.5~122.1 C; 'H
NMR (500 MHz, CDCl;) 6: 7.79 (d, J=8.5 Hz, 1H), 7.75
(d, J=2.0 Hz, 1H), 7.55 (d, J=8.5 Hz, 2H), 7.44 (t, J=8.0
Hz, 2H), 7.35 (d, J=8.5 Hz, 1H), 7.05 (d, J=8.5 Hz, 1H),
7.01 (d, J=8.5 Hz, 2H), 6.96~6.91 (m, 2H), 6.61 (s, 1H),
5.16 (s, 2H), 3.87 (s, 3H); "°F NMR (471 MHz, CDCl5) o:
—122.28~—122.34 (m); *C NMR (126 MHz, CDCl;) J:
168.11, 162.13, 158.03, 157.91 (d, 'Jor=240.5 Hz, ArF),
153.94, 137.72, 131.30, 129.54, 129.51, 128.13, 127.38,
127.27, 121.34, 116.13 (d, %Jo-r=23.7 Hz, ArF), 116.11
(d, *Je-p=7.9 Hz, ArF), 111.50, 101.29, 100.00, 62.18,
55.74; IR (KBr) v: 3063, 2936, 2840, 1608, 1508, 1446,
1365, 1241, 1025, 817 cm~'. HRMS (ESI) calcd for
C»3H,oFNO; [(M+H)*]: 376.1338, found 376.1343.

3-(3-H AR B 2R R )-4-(4- TR R )-5-(4- TR S &S ) ¢
W (5-26): (BB, 772K 88%. m.p. 105.8~106.1 C;
'H NMR (500 MHz, CDCl3) §: 7.77 (dd, J=8.5, 2.5 Hz,
1H), 7.73 (d, J=2.0 Hz, 1H), 7.54~7.48 (m, 2H), 7.11 (dt,
J=17.0, 2.0 Hz, 2H), 7.05 (d, J=8.5 Hz, 1H), 7.03~6.98
(m, 2H), 6.95~6.92 (m, 2H), 6.61 (s, 1H), 5.16 (s, 2H),
3.87 (s, 3H); ’F NMR (471 MHz, DMSO) 6: —115.12~
—115.15 (m), —122.76~—122.81 (m); *C NMR (126
MHz, DMSO) 6: 168.63, 161.98 (d, 'Jo-r=244.9 Hz,
ArF), 161.97, 158.42, 157.48 (d, 'Jor=237.5 Hz, ArF),
154.36, 134.10, 134.08, 131.77 (d, *Jc—r=8.07 Hz, ArF),
129.80, 129.15, 127.93, 121.40, 116.73 (d, *Jor=8.15 Hz,
ArF), 116.43 (d, 2Jc—r=23.09 Hz, ArF), 115.33 (d, *Jos=
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21.3 Hz, ArF), 112.71, 102.72, 61.56, 56.20; IR (KBr) v:
3066, 2956, 2843, 1610, 1512, 1450, 1357, 1220, 1069,
823 cm™'. HRMS (ESI) calcd for Co3H sF,NOs [(M+H) :
394.1243, found 394.1249.

3-(3- H A B IR )-4-(4- = 3 R R R )-5-(4-FUOR &
FAIE) I (5-27): (AR, 775 82%. mup. 108.0~
108.7 C; "H NMR (500 MHz, CDCl;) ¢: 7.82 (dd, J=8.0,
2.0 Hz, 1H), 7.76 (d, J=2.0 Hz, 1H), 7.68 (d, J=8.5 Hz,
2H), 7.65 (d, J=8.5 Hz, 2H), 7.08 (d, J=8.5 Hz, 1H), 7.02
(t, J=9.0 Hz, 2H), 6.94 (dd, J=9.0, 4.0 Hz, 2H), 6.62 (s,
1H), 5.17 (s, 2H), 3.88 (s, 3H); ’F NMR (471 MHz,
CDCly) : —62.46 (s), —122.22~—12227 (m); C
NMR (126 MHz, CDCly) &: 168.30, 161.90, 157.94,
157.90 (d, 'Je—r=239.7 Hz), 153.95, 129.90, 129.31 (q,
2J=32.3 Hz, ArCF;), 129.28, 128.12, 125.01 (q, *Je—=
3.7 Hz, ArCF;), 124.35 (q, 'Je—s=272.0 Hz, CF;), 121.58,
116.13 (d, 2Jo—r=23.2 Hz, ArF), 116.08 (d, *Jcr=8.1 Hz),
111.63, 101.23, 62.10, 55.74; IR (KBr) v: 3058, 2941,
2844, 1613, 1513, 1430, 1357, 1259, 1103, 830 cm "
HRMS (ESI) calcd for Co4H sF,NO; [((M~+H) " ]: 444.1225,
found 444.1217.

3-(3- F 4R ik AR 9k )-4- 2 k- 5-(3- F 3k 28 4 R L ) S T
:(5-28): FEAE, 77% 91%. mp. 102.6~103.9 C;
'H NMR (500 MHz, CDCl;) 6: 7.79 (dd, J=8.5, 2.0 Hz,
1H), 7.75 (d, J=2.5 Hz, 1H), 7.55 (dd, J=8.5, 1.0 Hz,
2H), 7.43 (t, J=17.5 Hz, 2H), 7.35 (t, J=7.5 Hz, 1H), 7.20
(t, J=8.0 Hz, 1H), 7.05 (d, J=8.5 Hz, 1H), 6.83 (d, J=8.0
Hz, 3H), 6.85~6.77 (m, 1H), 5.19 (s, 2H), 3.87 (s, 3H),
2.35 (s, 3H); C NMR (126 MHz, CDCl;) o: 168.11,
162.13, 158.85, 158.03, 156.94, 153.94, 137.72, 131.30,
129.54, 129.51, 128.13, 127.38, 127.27, 121.34, 116.22,
116.14, 116.08, 116.04, 111.50, 101.29, 62.18, 55.74; IR
(KBr) v: 3052, 2924, 2849, 1601, 1508, 1448, 1349, 1257,
1174, 776 cm™'. HRMS (ESI) calcd for C,4H,,NO; [(M+
H)"]: 372.1587, found 372.1594.

3-(3- A B IR L )-4-(4- 3 R )-5-(3- I B R 4 T 3% )
FE IS (5-29): H B [E 4K, 2E 84%. mp. 103.8~
104.3 °C; '"H NMR (500 MHz, CDCl5) d: 7.78 (dd, J=38.5,
2.5 Hz, 1H), 7.73 (d, J=2.0 Hz, 1H), 7.52 (dd, J=9.0, 5.0
Hz, 2H), 7.20 (t, J=7.5 Hz, 1H), 7.11 (t, J=8.5 Hz, 2H),
7.04 (d, J=8.5 Hz, 1H), 6.85~6.78 (m, 3H), 6.62 (s, 1H),
5.18 (s, 2H), 3.87 (s, 3H), 2.36 (s, 3H); ”F NMR (471
MHz, CDCl;) §: —115.06~—115.11 (m); °C NMR (126
MHz, CDCLy) d: 168.62, 162.22 (d, 'Jo—r=246.9 Hz, ArF),
162.01, 157.87, 157.85, 139.86, 133.61, 131.17 (d, *Je—p=
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7.6 Hz, ArF), 130.25, 129.41, 129.34, 127.39, 122.72,
121.52, 115.67, 115.01 (d, *Jo r=21.4 Hz, ArF), 111.57,
111.47, 101.02, 61.48, 55.75, 21.54; IR (KBr) v: 3023,
2920, 2849, 1605, 1509, 1453, 1259, 1157, 785 cm .
HRMS (ESI) caled for Co4Hy FNO; [(M+H) ]: 390.1494,
found 390.1500.

3-(3-H AL IL)-4-(4- = I FRIL) -5-3-HHE
S ) B e (5-30): [ L [E AR, PEE 86%. mup.
109.0~109.1 C; '"H NMR (500 MHz, CDCl5) J: 7.82 (dd,
J=8.5, 2.0 Hz, 1H), 7.77 (d, J=2.0 Hz, 1H), 7.71~7.64
(m, 4H), 7.20 (t, J=7.5 Hz, 1H), 7.07 (d, J=8.5 Hz, 1H),
6.84~6.78 (m, 3H), 6.62 (s, 1H), 5.19 (s, 2H), 3.88 (s,
3H), 2.35 (s, 3H); "F NMR (471 MHz, DMSO) o:
—61.12; C NMR (126 MHz, DMSO-d;) d: 168.92,
161.86, 158.11, 158.03, 141.99, 139.67, 130.56, 129.74,
129.27, 129.23, 128.65, 12825 (q, “Jc—r=31.5 Hz
ArCFs), 12526 (q, *Jo—r=3.6 Hz, ArCFs), 124.82 (q,
'Jo-p=272.2 Hz, CF3), 122.63, 121.63, 115.90, 112.74,
112.09, 102.50, 60.87, 56.15, 21.43; IR (KBr) v: 3012,
2928, 2849, 1615, 1456, 1326, 1260, 1117, 842 cm .
HRMS (ESI) caled for CysHy FsNO5 [(M~+H) ' ]: 440.1462,
found 440.1468.

#H Bh#1 Bl (Supporting Information) FT & b & 9K
'HNMR. “C NMR K &HAEYIH F NMR %6, X
LG RL AT LA A 2 AR T 199 328 (http://sioc-journal.cn/) £ R
#.
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