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Synthesis and Insecticidal Activity of Novel Pyrazole Amides
Containing an Isoxazole Moiety
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Abstract Sixteen novel pyrazole amide compounds containing an isoxazole unit were synthesized through introducing an
isoxazole moiety to pyrazole amide molecules based on the structure of chlorantraniliprole. The structures of the designed
compounds were characterized with 'H NMR, '3C NMR and elemental analysis. Preliminary bioassay showed that most of the
target compounds exhibited 100% insecticidal activities against Mythimna separata at the dosage of 500 pg/mL. Three com-
pounds had 80%~100% mortality rate towards M. separata at the dosage of 100 pg/mL, and three compounds still possessed
40%~50% mortality rate against M. separata when the dosage was lowered to 20 pg/mL. Three compounds displayed 100%
insecticidal activities towards Aphis medicaginis at 500 pg/mL, and still showed good insecticidal activities against 4. medi-
caginis with 70%~100% at 100 pg/mL. In addition, two compounds demonstrated 90%~100% mortality rates towards

Tetranychus cinnabarinus at 500 pg/mL.

Keywords isoxazole; pyrazole amide; synthesis; insecticidal activity
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Figure 1 Structures of Isocycloseram, Tolfenpyrad, Chlorantraniliprole and compounds A~D
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Figure 2 Design of target compounds 10a~10p
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Table 1 Effect of different reaction conditions on the yield of target compound 10p
Entry Base Solvent Reaction condition Yield/%

1 Pyridine CH2Clz Room temperature for 10 h 57
2 Pyridine THF Room temperature for 10 h 35
3 Pyridine CH3;CN Room temperature for 10 h 27
4 EtsN CH2Cl2 Room temperature for 10 h 64
5 EtsN THF Room temperature for 10 h 53
6 Et:N CH;CN Room temperature for 10 h 45
7 EtN CH2Clz Reflux for 10 h 60
8 NaHCO;3 CH2Cl2 Room temperature for 10 h 5

9 Na2CO3 CH2Clz Room temperature for 10 h 12
10 K2COs3 CH2Cl2 Room temperature for 10 h 10

DL I 5 R REME I AE R CH, ERANE, fEH
3C NMR ', CONH #8510 {0 162.8, 5IRFEAHE
(1) CH, B SR T 6 15N 70.4, 5 2 REMEIRAIE R CH, )R
+ 6 fH N 35.4.
1.3 FRHEM

KA HEBIE T HARY) 10a~10p 75K
(Mythimna separata) 5, HWANKRBIZEBIH T H
¥ 10a~10p KR B (Aphis medicaginis) VI 5 KHAD
Wi (Tetranychus cinnabarinus)iE . B3R 2 PR E H,
7E 500 pg/mL MR, KZHH YRR SR R
I e, Hid 10a~10i, 10k & 10n~10p XF 45 H1 (¢
AR RRIIE 100%, 5507 e 24 S d ok Wk il 78
WPEN 100 pg/mL R, #5 H R4S ATy BB it
%, HFRELAY) 10a, 10b, 10c, 10f, 10g, 10h, 10i F1 100
PR R IER S HN 90%, 60%, 70%, 50%, 80%,
100%, 50%#1 60%, H:rf 10a, 10g A1 10h 5%} 82550 H
2 PR i 1) 5 ORI AR, IR RS 32 20 pg/mL I, {h &
) 10a, 10c, 10g 1 10h X AL HUERILH 40%, 30%, 40%
F50% 125 HRLR. BIAROE R AT AT %0, 24 R AR
R, LAY 10a (R2=4-F)F1 10¢ (R2=4-Br)%Hkh
IFIEFRET 10b (R2=4-Cl). 10d (R2=H). 10e (R*=
4-OCH:) 1 10f (R2=2,4-CL)IA HUEPE; 4 R N 1,2,3-
=R MEEL T, 10g (R2=4-F)A1 10h (R2=4-CI)%Hf H )
FKAE AR T 10i (R2=4-Br)fil 10j (R2=H)MIBAL; 4
R' NI =ML, 100 (R2=4-OCH;)*H d1 i 5%
TR HE B AR AUR. 7E 500 pg/mL iR FEIT,
Fusth &40 10e, 100 A1 10§ XF1F HEBA 100%[H 5% K
WEE, RS R 24 Rk B bk (Imidacloprid) A 25 500 245 tb &
¥ 10e, 10h F1 10j 7£ 100 pg/mL N % g1 () X FEH 55
N 100%, 70%A11 90%, HoAH 10e. 10j FHnt: d ik ) 24 %50/
0T MBERIREEF] 20 pg/mL i, 10e AT 10h X if 475 &
L 40%H1 30% BT 2L, HROR R HTE H, 2R L
ML, b &4 10e (R2=4-OCH;)XJiF d [ 4% K 3%
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(R?=4-C)F1 10j (RZ=H)*J 8 )4 HIGHE =T 10g
(RZ=4-F)F1 10i (R>=4-Br)XJ ief B[ 2554, sbsh, —LEH
FRAF A Ab i B IR S R UEH, (&4 10e, 10h
AT10m 7£ 500 pg/mL RV B R AR A0 -1 1) 5% B2 43 )
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(Fenpyroximate) ) 25 &AH L. B4k FRE, HhEH10e
(RS, R2 4 4-OCH3) AT 10h (R' A 1,2,3- = &M,
R2 24 4-CIYWHIl5E Y = b 3 s ) % SRR R Y, Wl ik
PR BB FIATIR AN AR A BRUOE IR .

2 i

ACLVH AR A B R eSS, AT 16 M
S M e A BRI L PR PR Jie BT AR 4. 020 1A A B 3R
B, £ 500 pg/mL MIKFET, KZHHbrfl &0 RSt
H A% AR 100%, 7E 100 pg/mL i, 1644 10a, 10c,
10g 1 10h 7EXTREERILH 70%~100%[F1 5 &k, Hor
10a, 10g A1 10h 7£3& FZ B2 20 pg/mL e XRS5 2R
40%~50% )4 KiG T, HirL &% 10e, 10h A1 10j
7E 500 pg/mL FXFIF HURI G 255K 100%, HbsaE9
10e F110j 7£ 100 pg/mL B X f K SIRA 100%F1 90% (1)
AIEE; FAN, HEMY 10e 1 10h /£ 500 pg/mL XA
TUb gt R 3 2 3 )R VR, JHOXT SR b e g ) SR B8
KA AIN 100%F1 90%. 1% LL SIS HHE R I Z A0 &
Wy Boag itk — AT T .

3 SCIgERSY
3.1 UFEERF

] BRUKER 400 MHz ¥R 3R 5E A S0 )
'HNMR. '3C NMR i, PL TMS 1ENAHr; B X-4 B0
A RS ORI S B A A, IR T RERE; @il
Agilent1100-6150 s FHAX AL S MS % fif
A Yanaco-CHN CORDER MT-3 Hzhc & o HrA il E4b
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#2 HEsbEY 10a~10p 5% BIE (%)

Table 2 Insecticidal activity (%) of target compounds 10a~10p
Compd. Mythimna separata Aphis medicaginis Tetranychus cinnabarinus
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
10a 100 90 40 0 0 — — — 0 —
10b 100 60 0 — 0 — — — 0 —
10c 100 70 30 — 0 — — — 0 —
10d 100 0 — — 0 — — — 0 —
10e 100 0 — — 100 100 40 0 100 30
10f 100 50 0 — 0 — — — 0 —
10g 100 80 40 0 0 — — — 0 —
10h 100 100 50 0 100 70 30 — 90 0
10i 100 50 0 — 0 — — — 0 —
10j 0 — — — 100 90 0 — 0 —
10k 100 0 — — 0 — — — 0 —
101 0 — — — 0 — — — 0 —
10m 0 — — — 0 — — — 60 0
10n 100 0 — — 0 — — — 0 —
100 100 60 0 — 0 — — — 0 —
10p 100 0 — — 0 — — — 0 —
Chlorantraniliprole 100 100 100 100 — — — — — —
Imidacloprid — — — — 100 100 100 100 — —
Fenpyroximate — — — — — — — — 100 100

— refers to “not tested”.

EURTR AT, AEY 1 ZROTIR33177% %, 1k
a2 ZIMOCHR3417 4%, (e E) 6~9 SR
(35175 ¥l %, He MR o Hrat.

32 HEM3IWMEM

fE— 250 mL A, I 0.01 mol tb&47 1.

0.01 mol /L& 2. 0.03 mol TRERHT & 60 mL T/K 2.1,
IAER 8~11 h, fERMRAH R =R, T8, JEH
20 mL ZJEVREIEDE, BEBOE LA 5 15 2 A
3, WHEHEHT T PN, NRAIELAY 3 Mg, &
£ R AL AYIERRE, EBETN(CR S
fig) © VCAmEN) =1 : 8144k B L ARy, 77 % 76%.
'H NMR (CDCls, 400 MHz) d: 8.50~8.52 (m, 1H), 7.94
(d, J=2.40 Hz, 1H), 7.88~7.90 (m, 1H), 7.70~7.73 (m,
3H), 7.54 (d, J=8.80 Hz, 2H), 7.38~7.42 (m, 1H), 6.50
(s, 1H), 6.47 (t, J=2.40 Hz, 1H), 5.33 (s, 2H), 4.21 (q, J=
7.20 Hz, 2H), 1.20 (t, J=7.20 Hz, 3H); 3C NMR (CDCl,
100 MHz) &: 163.0, 158.6, 149.6, 147.0, 141.2, 140.0,
138.9, 135.7, 134.7, 129.7, 129.2, 126.8, 125.4, 119.2,
107.7, 97.8, 70.4, 61.4, 14.0. Anal. calcd for C, H;sCl-
NsOs: C 59.51, H 4.28, N 16.52; found C 59.68, H 4.15, N
16.36.

33 HAEYMAMER

fE— 50 mL M, M 4 mmol fLE4 3 & 20
mL I, INFAE 45 C, BT RN 5 mL 20%(J5
wEBOEEMNAKIEI. e, 76 45 CYkEER N 4~5
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h AF s, g 28R BR 250850, BRI 10
mL 7K, AR pH 2 1~2, . T8E7E
B ha R 4, AEARA HEMH TR RN, e
a4 45, e UBACEE R gt R itk S 4 AR
F®, KPR ES G EAIAGEAE, 7% 73%. mp.
171~173 °C; '"H NMR (DMSO-ds, 400 MHz) 6: 13.61 (s,
1H), 8.52~8.54 (m, 2H), 8.18~8.21 (m, 1H), 7.88 (d, J=
8.40 Hz, 2H), 7.76 (d, J=1.60 Hz, 1H), 7.59~7.64 (m,
3H), 6.63 (s, 1H), 6.56 (d, J=2.02 Hz, 1H), 5.27 (s, 2H);
3C NMR (DMSO-ds, 100 MHz) &: 162.7, 159.8, 149.4,
147.6, 141.5, 139.9, 139.8, 136.9, 134.8, 129.9, 128.8,
128.2, 126.8, 118.7, 108.4, 97.2, 70.5. Anal. calcd for
Ci9H14CINsOs: C 57.66, H 3.57, N 17.69; found C 57.51,
H3.71,N 17.87.
34 HEVSHER

E— 50 mL M, N 2 mmol A [AJ{K 4 & 20
mL & H G, Kt S AHEE A 4 mmol —EIEIAE 3
mL "SR BEHITR SV, A T BRI 6 T
N,N-— B H Bt (DMF). THERFEIR 3~5 h. RB5ERK
&, BEAREAEREEY 5, RERAEERNG
THI S
3.5 BiFLAEY 10a~10p AR

1E— 50 mL A, IO 1 mmol 4L-&%) 9 A1 30
mL &G, B T IN | mL =40, BE R
BEO C, MHEBA2mmol &5 52 mL —& i
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PRA IR, Wnseres, Se=lRaiet 7~13 h. =M
SERE, HE. 2R LIS AR, A ENT R
FMEE SR CERAENTEIGR, Vi V=6 115> BEig4lifs
H 7k &% 10a~10p.

1-(3- G, I -2- 3 )-3-[4-(1 H- Ntk e -1 -3 ) R 41 FE )-NV-
{[5-(4-FUR 5L ) S WMk -3 25 | PP -1 - -5 - T (10):
M@ E AR, 7% 61%. mp. 185~187 C; 'H NMR
(CDCls, 400 MHz) o: 8.47 (d, J=3.62 Hz, 1H), 7.89~
7.93 (m, 2H), 7.68~7.73 (m, 5H), 7.51 (d, J=8.02 Hz,
2H), 7.37~7.40 (m, 1H), 7.08~7.16 (m, 3H), 6.47 (s,
1H), 6.42 (s, 1H), 6.25 (s, 1H), 5.31 (s, 2H), 4.58 (d, J=
5.20 Hz, 2H); '*C NMR (CDCl3, 100 MHz) J: 169.6, 163.9
(d, J=250.20 Hz), 162.8, 161.3, 158.8, 149.5, 146.7,
141.1, 139.8, 139.4, 138.3, 134.8, 129.4, 129.2, 128.0,
127.9, 126.9, 125.3, 123.5, 119.2, 116.3 (d, J=22.00 Hz),
107.8, 98.8, 94.5, 70.4, 35.4; MS (API) m/z: 570 [M+H]".
Anal. calcd for CyoH,CIFN,Os5: C 61.11, H 3.71, N 17.20;
found C 61.25, H 3.88, N 17.36.

1-(3- G, I -2- 3 )-3-[4-(1 H- Ntk e -1 -3 ) R 41 FE )-V-
{[5-(4-FURTE) S g -3 L R Ly -1 - M- 5Tt 2 (10D ):
BAOE AR, P2 E 59%. mp. 186~188 T; 'H NMR
(CDCls, 400 MHz) J: 8.46~8.47 (m, 1H), 7.92 (d, J=
2.40 Hz, 1H), 7.87~7.89 (m, 1H), 7.72 (s, 1H), 7.68 (d,
J=8.42 Hz, 2H), 7.64 (d, J=8.40 Hz, 2H), 7.51 (d, J=
8.80 Hz, 2H), 7.41 (d, J=8.82 Hz, 2H), 7.35~7.39 (m,
1H), 7.15~7.18 (m, 1H), 6.47 (s, 2H), 6.30 (s, 1H), 5.30
(s, 2H), 4.57 (d, J=6.00 Hz, 2H); '*C NMR (CDCls, 100
MHz) 6: 169.4, 162.8, 161.4, 158.8, 149.5, 146.8, 141.2,
139.9, 139.3, 138.2, 136.5, 134.6, 129.4, 129.2, 127.1,
126.8, 125.5, 125.3, 119.2, 107.7, 99.4, 94.5, 70.4, 35.3;
MS (API) m/z: 586 [M+H]". Anal. caled for CaoHz Clo-
N;0s: C 59.40, H 3.61, N 16.72; found C 59.55, H 3.49, N
16.89.

1-(3- 5N I -2- 3 )-3-[4-(1LH-NH M- 1- 36 ) R 45 3L ]-N-
{[5-(4-L A ) S g3 L ] FH 3 - L I M-S - 2 (10c):
B AR, PFF 59%. mp. 193~195 C; 'H NMR
(CDCls;, 400 MHz) d: 8.45~8.47 (m, 1H), 7.91 (d, J=
2.40 Hz, 1H), 7.87~7.89 (m, 1H), 7.72 (d, J=1.20 Hz,
1H), 7.67 (d, J=8.82 Hz, 2H), 7.49~7.56 (m, 6H), 7.40~
7.43 (m, 1H), 7.35~7.39 (m, 1H), 6.46~6.48 (m, 2H),
6.33 (s, 1H), 5.30 (s, 2H), 4.56 (d, J=6.00 Hz, 2H); 1*C
NMR (CDCls, 100 MHz) o: 169.4, 162.8, 161.5, 158.9,
149.5, 146.7, 141.2, 139.9, 139.3, 138.2, 134.7, 132.3,
129.4, 129.2, 127.2, 126.8, 125.9, 125.3, 124.8, 119.2,
107.7, 99.5, 94.5, 70.4, 35.2; MS (API) m/z: 630 [M+H]".
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Anal. caled for CyH,BrCIN;Os: C 55.21, H 3.36, N
15.54; found C 55.03, H 3.50, N 15.71.

1-(3- G, g -2- 3 )-3-[4-( 1 H- ML M -1 -3 ) " 45 FE )-V-
[(5- 5 S e 335 ) PR B - 1 H-PLE -5 - T e (10dD): 38
B, 7% 51%. mp. 163~165 ‘C; 'H NMR (CDCl;,
400 MHz) J: 8.45~8.47 (m, 1H), 7.91 (d, J=2.40 Hz,
1H), 7.86~7.88 (m, 1H), 7.66~7.72 (m, 5H), 7.49 (d, J=
8.42 Hz, 2H), 7.41~7.43 (m, 4H), 7.34~7.38 (m, 1H),
6.45~6.47 (m, 2H), 6.33 (s, 1H), 5.29 (s, 2H), 4.56 (d, J=
5.20 Hz, 2H); 3C NMR (CDCl;, 100 MHz) d: 170.5,
162.8, 161.3, 158.8, 149.6, 146.8, 141.2, 139.9, 139.3,
138.3, 134.7, 130.4, 129.4, 129.1, 129.0, 127.1, 126.8,
125.8, 1252, 119.1, 107.7, 99.0, 94.5, 70.4, 35.3; MS
(API) m/z: 552 [M+H]". Anal. caled for CooH»CIN;O3: C
63.10, H 4.02, N 17.76; found C 63.01, H 4.18, N 17.93.

1-(3- 5N I -2- 3 )-3-[4-(1LH- N M- 1- 3 ) R 45 3L - V-
{[5-(4- F AR I 2 Ok ) S e -3 R ) O 3 - 1 - L e - 5
(10e): F AR, 7% 53%. m.p. 169~171 “C;'HNMR
(CDCls, 400 MHz) d: 8.45~8.47 (m, 1H), 7.91 (d, J=
2.40 Hz, 1H), 7.86~7.89 (m, 1H), 7.73 (s, 1H), 7.63~
7.68 (m, 4H), 7.50 (d, J=8.40 Hz, 2H), 7.28~7.38 (m,
2H), 6.93 (d, J=8.82 Hz, 2H), 6.46 (s, 1H), 6.34 (s, 1H),
6.30 (s, 1H), 5.30 (s, 2H), 4.55 (d, J=5.60 Hz, 2H), 3.83
(s, 3H); 3C NMR (CDCls, 100 MHz) &: 170.6, 162.8,
1612, 161.1, 158.8, 149.5, 146.7, 141.1, 139.8, 139.3,
138.3, 134.7, 129.4, 129.1, 127.4, 126.9, 125.2, 119.9,
119.2, 114.4, 107.7, 97.6, 94.4, 70.4, 55.4, 35.3; MS (API)
m/z: 582 [M+H]". Anal. calcd for C30H4CIN;O4: C 61.91,
H 4.16, N 16.85; found C 61.99, H 4.01, N 16.72.

1-(3- 5N I -2- 3 )-3-[4-(1LH- N M- 1- 3 ) R 4 3L - V-
{[5-(2,4- G AR HE) S W -3 56 66 ) - 1 - b e - 5 g i
aof): AMEE, 7% 55%. m.p. 203~205 ‘C; '"H NMR
(CDCls, 400 MHz) §: 8.47 (d, J=3.60 Hz, 1H), 7.88~
7.93 (m, 2H), 7.84 (d, J=8.40 Hz, 1H), 7.74 (s, 1H), 7.69
(d, J=8.40 Hz, 2H), 7.51~7.53 (m, 3H), 7.35~7.39 (m,
2H), 7.07 (s, 1H), 6.88 (s, 1H), 6.48 (s, 1H), 6.29 (s, 1H),
5.32 (s, 2H), 4.62 (d, J=5.20 Hz, 2H); *C NMR (CDCl;,
100 MHz) J: 165.9, 162.8, 161.2, 158.7, 149.5, 146.8,
141.1, 139.8, 139.3, 138.2, 136.6, 134.8, 132.4, 130.7,
130.1, 129.4, 129.2, 127.7, 126.9, 125.2, 124.5, 119.3,
107.8, 103.9, 94.5, 70.4, 35.4; MS (API) m/z: 620 [M+
H]+. Anal. caled for CyoHp0CIzN;O3: C 56.10, H 3.25, N
15.79; found C 56.28, H 3.41, N 15.65.

1-(3- G I -2- 35 )-3-[4-(1 H-1,2,3- = ZUME-1-36) 41
FE-N-{[5-(4- 5 A% J ) S W e -3 R ] A 5 ) - 1 - b - 5l
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iz (10g): FE K, F23% 59%. mp. 196~198 C; 'H
NMR (CDCls, 400 MHz) J: 8.47~8.49 (m, 1H), 8.08 (d,
J=8.80 Hz, 2H), 7.88~7.91 (m, 1H), 7.81 (s, 2H), 7.70~
7.74 (m, 2H), 7.56 (d, J=8.40 Hz, 2H), 7.36~7.40 (m,
1H), 7.13~7.17 (m, 2H), 6.97 (s, 1H), 6.43 (s, 1H), 6.28
(s, 1H), 5.34 (s, 2H), 4.59 (d, J=6.02 Hz, 2H); *C NMR
(CDCls, 100 MHz) 6: 169.7, 165.1, 162.8, 160.0 (d, J=
244.80 Hz), 149.5, 146.8, 139.6, 139.3, 138.3, 13528,
135.6, 129.4, 129.0, 128.0, 127.9, 125.3, 123.5, 119.0,
116.3 (d, J=22.00 Hz), 98.8, 94.5, 70.4, 35.4; MS (API)
m/z: 571 [M+H]". Anal. caled for CagHaCIFNgO3: C
58.90, H 3.53, N 19.63; found C 58.72, H 3.69, N 19.50.

1-(3- G -2-3)-3-[4-(1 H-1,2,3- = ZUME-1-3E) R 41
FE)-N-{[5-(4- G 3k ) S s mae -3 ) PR ) - 1 - IR - 5-
f&(10h): [k, 2% 60%. mp. 207~209 C; 'H
NMR (CDCls, 400 MHz) o: 8.47 (d, J=4.40 Hz, 1H), 8.08
(d, J=8.80 Hz, 2H), 7.89 (d, J=8.02 Hz, 1H), 7.82 (s,
2H), 7.67 (d, J=8.40 Hz, 2H), 7.56 (d, J=8.40 Hz, 2H),
7.37~7.45 (m, 3H), 6.94 (s, 1H), 6.48 (s, 1H), 6.30 (s,
1H), 5.35 (s, 2H), 4.60 (d, J=5.60 Hz, 2H); *C NMR
(CDCls, 100 MHz) &: 169.5, 162.8, 161.3, 158.8, 146.8,
139.6, 139.4, 138.3, 136.5, 135.9, 135.6, 129.4, 129.0,
127.1, 125.6, 125.3, 120.7, 120.6, 119.0, 99.3, 94.5, 70.4,
35.4; MS (API) m/z: 587 [M+H] . Anal. caled for
CasHCLNgO;3: C 57.25, H 3.43, N 19.08; found C 57.07,
H 3.59, N 19.22.

1-(3- G I -2-35)-3-[4-(1H-1,2,3- = ZUME-1-35) N 41
FE)-N-{[5-(4- 7R 2% Ik ) S s mae -3 ) YK ) - 1 - IR - 5-
[ (10d): P8 [EAA, P23 53%. mp. 222~224 C; 'H
NMR (CDCls, 400 MHz) d: 8.49 (d, J=4.80 Hz, 1H), 8.09
(d, J=8.40 Hz, 2H), 7.90 (d, J=8.00 Hz, 1H), 7.81 (s,
2H), 7.59 (s, 4H), 7.56 (d, J=8.42 Hz, 2H), 7.36~7.40
(m, 1H), 6.93 (s, 1H), 6.49 (s, 1H), 6.29 (s, 1H), 5.35 (s,
2H), 4.59 (d, J=6.02 Hz, 2H); 3C NMR (CDCls, 100
MHz) J: 169.6, 162.8, 161.3, 158.8, 149.5, 146.8, 139.6,
139.3, 138.3, 135.8, 135.6, 132.3, 129.3, 129.0, 127.2,
126.0, 125.3, 124.8, 119.0, 99.4, 94.5, 70.4, 35.4; MS
(API) m/z: 631 [M+H]". Anal. calcd for CosH20BrCINgOs:
C 53.22, H 3.19, N 17.73; found C 53.36, H 3.03, N 17.85.

1-(3- G I -2- 35 )-3-[4-(1 H-1,2,3- = ZUME-1-38) 41
FE]-N-[(5-20 35 S Mg w35 ) FH R - 1 - mee-5- 5 2 (10):
HEE A, 72 F 66%. mp. 197~199 C; 'H NMR
(CDCls, 400 MHz) §: 8.49 (d, J=3.60 Hz, 1H), 8.15 (d,
J=8.42 Hz, 1H), 7.90 (d, J=8.02 Hz, 1H), 7.68~7.81 (m,
6H), 7.37~7.58 (m, 5H), 7.12 (s, 1H), 6.49 (s, 1H), 6.36
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(s, 1H), 5.42 (s, 2H), 4.62 (d, J=5.20 Hz, 2H); '*C NMR
(CDCls, 100 MHz) &: 170.7, 162.7, 161.1, 158.8, 149.5,
146.8, 146.5, 139.4, 138.5, 137.2, 136.7, 132.3, 130.4,
129.3, 129.0, 128.4, 127.1, 125.8, 125.3, 124.5, 122.9,
120.3, 110.4, 98.9, 94.5, 70.2, 35.5; MS (API) m/z: 553
[M+H]". Anal. calcd for CosH,CINgOs: C 60.82, H 3.83,
N 20.26; found C 60.99, H 3.70, N 20.42.

1-(3-GUPH I -2- 95 )-3-[4-(LH- 2K I = UM - 1- 38 ) 5 41
FE-N-{[5-(4- 5 A J ) S W e -3 ] A 5 ) - L - L e - 5 i
fZ(10k): A EREE, 7% 66%. m.p. 203~205 C; 'H
NMR (CDCls, 400 MHz) J: 8.46~8.48 (m, 1H), 8.34 (d,
J=8.82 Hz, 2H), 7.88~7.93 (m, 3H), 7.67~7.71 (m, 2H),
7.61 (d, J=8.42 Hz, 2H), 7.36~7.43 (m, 3H), 7.09~7.14
(m, 2H), 6.42 (s, 1H), 6.34 (s, 1H), 5.37 (s, 2H), 4.57 (d,
J=6.00 Hz, 2H); '*C NMR (CDCls;, 100 MHz) &: 169.6,
163.8 (d, J=250.10 Hz), 162.8, 161.3, 158.8, 149.5, 146.7,
145.0, 140.0, 139.3, 138.3, 137.4, 129.4, 128.9, 127.9,
127.8, 127.3, 125.3, 123.5, 120.6, 118.4, 116.3 (d, J=
22.00 Hz), 114.4, 98.8, 94.4, 70.2, 35.3; MS (API) m/z:
621 [M+H]". Anal. calcd for C3;H»CIFNgO;: C 61.89, H
3.57, N 18.04; found C 61.70, H 3.73, N 18.16.

1-(3-GUPH I -2- 98 )-3-[4-(LH- 2K I = U - 1- 38 ) 41
FE-N-{[5-(4- G A FE ) S W e -3 5 ] A 5 ) - L - Lt - 5l
f@aon: AGEE, 77% 52%. mp. 168~170 C; 'H
NMR (CDCls, 400 MHz) d: 8.49 (d, J=4.00 Hz, 1H), 8.14
(d, J=8.02 Hz, 1H), 7.91 (d, J=7.60 Hz, 1H), 7.73~7.80
(m, 3H), 7.53~7.69 (m, 5H), 7.38~7.46 (m, 4H), 7.34 (s,
1H), 6.49 (s, 1H), 6.39 (s, 1H), 5.41 (s, 2H), 4.61 (d, J=
4.80 Hz, 2H); '*C NMR (CDCl;, 100 MHz) &: 169.4,
162.7, 161.4, 158.8, 149.5, 146.7, 146.4, 139.4, 138.4,
137.2, 136.6, 136.5, 132.3, 129.4, 129.3, 128.4, 128.2,
127.0, 125.5, 125.3, 124.5, 122.9, 120.3, 110.4, 99.4, 94.5,
70.2, 35.4; MS (API) m/z: 637 [M+H]". Anal. calcd for
C3H2CILNgO3: C 60.29, H 3.48, N 17.58; found C 60.15,
H 3.64,N 17.76.

1-(3- GUPH I -2- 95 )-3-[4-(LH- 7K I = UM - 1 -3 ) 5 41
FE-N-{[5-(4-TR A HE ) 57 W w35 ] HA 5 ) - L - TbE e - 5 ik
fz(10m): FAOFEE, 2F 59%. mp. 181~182 C; 'H
NMR (CDCls, 400 MHz) J: 8.46~8.48 (m, 1H), 8.35 (d,
J=8.82 Hz, 2H), 7.88~7.94 (m, 3H), 7.57~7.63 (m, 6H),
7.36~7.43 (m, 4H), 6.49 (s, 1H), 6.35 (s, 1H), 5.38 (s,
2H), 4.57 (d, J=5.62 Hz, 2H); 3C NMR (CDCls;, 100
MHz) 6: 169.5, 162.8, 161.4, 158.8, 149.5, 146.7, 145.0,
140.0, 139.3, 138.3, 137.4, 132.3, 129.4, 128.9, 127.3,
127.2, 125.9, 125.3, 124.8, 120.6, 118.4, 99.4, 94.5, 70.2,
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35.3; MS (API) m/z: 681 [M+H] . Anal. caled for H4.22, N 18.07.

C3HyBrCINgOs: C 56.36, H 3.25, N 16.43; found C

56.23, H 3.40, N 16.60. 4B Rl (Supporting Information) HFrib&4) 10a~

1-(3- G g -2- 35 )-3-[4-(1 H-2K I = M- 1-3) R 4
FE)-N-[(5- 7K FE S e 35 ) FH 6 1- 1 - - S /i (10m):
H @ E R, 77 F 54%. mp. 162~164 C; 'H NMR
(CDCls, 400 MHz) ¢: 8.48~8.50 (m, 1H), 8.35 (d, J=
8.80 Hz, 1H), 8.15 (d, J=8.42 Hz, 1H), 7.89~7.91 (m,
1H), 7.80 (d, J=8.40 Hz, 2H), 7.68~7.76 (m, 5H), 7.53~
7.57 (m, 1H), 7.39~7.44 (m, 4H), 7.11 (s, 1H), 6.49 (s,
1H), 6.36 (s, 1H), 5.42 (s, 2H), 4.62 (d, J=5.20 Hz, 2H);
13C NMR (CDCl3, 100 MHz) d: 170.6, 162.8, 161.1, 158.7,
149.4, 146.7, 145.0, 139.4, 138.4, 137.5, 137.2, 136.7,
132.3, 130.4, 129.3, 129.0, 128.3, 127.3, 127.0, 125.8,
125.3, 124.5, 122.8, 120.7, 120.3, 118.4, 110.3, 98.9, 94 .4,
70.2, 35.5; MS (API) m/z: 603 [M+H]". Anal. calcd for
C32Hy3CINgO3: C 63.74, H 3.84, N 18.58; found C 63.90,
H3.71,N 18.43.

1-(3- G I -2- FE)-3-[4-(LH-2E I = U e - 1 -3 ) 4
BE]-N-{[5-(4- S IR Ok ) Jrp G -3 - 5 P - 1 - WL 2 -
5-WEfZ(100): B AR, F2% 63%. mp. 177~179 C;
'H NMR (CDCls, 400 MHz) d: 8.48 (d, J=4.00 Hz, 1H),
8.35 (d, J=8.42 Hz, 2H), 7.88~7.94 (m, 3H), 7.61~7.66
(m, 4H), 7.36~7.43 (m, 3H), 7.15 (s, 1H), 6.94 (d, J=
8.80 Hz, 2H), 6.35 (s, 2H), 5.38 (s, 2H), 4.57 (d, J=4.80
Hz, 2H), 3.83 (s, 3H); '*C NMR (CDCls;, 100 MHz) ¢:
169.6, 161.8, 160.2, 160.0, 157.7, 148.4, 145.7, 144.0,
138.9, 138.4, 137.4, 136.4, 128.4, 127.8, 126.4, 126.2,
124.2, 119.6, 118.8, 117.3, 113.4, 96.6, 93.4, 69.2, 54.4,
34.4; MS (API) m/z: 633 [M+H] . Anal. caled for
C33H,5CINO,: C 62,61, H 3.98, N 17.70; found C 62.50,
H 3.81,N 17.83.

1-(3- G I -2 FE)-3-[4-(LH-2E I = UM - 1 -3 ) 4
FE)-N-{[5-(4- H B R 5 ) Jrp I -3 i ) PG ) - 1 - L A -5
Bk (10p): EEafEA, P23 64%. m.p. 175~177 C; 'H
NMR (CDCls, 400 MHz) J: 8.47~8.48 (m, 1H), 8.33 (d,
J=8.42 Hz, 2H), 7.87~7.93 (m, 3H), 7.58~7.62 (m, 4H),
7.35~7.42 (m, 3H), 7.33 (s, 1H), 7.22 (d, J=8.02 Hz,
2H), 6.42 (s, 1H), 6.36 (s, 1H), 5.37 (s, 2H), 4.57 (d, J=
5.60 Hz, 2H), 2.37 (s, 3H); '*C NMR (CDCl3, 100 MHz) ¢:
170.8, 162.8, 161.2, 158.8, 149.5, 146.8, 145.0, 140.7,
139.9, 139.3, 138.4, 137.5, 129.7, 129.4, 128.8, 127.2,
125.7, 125.3, 124.4, 120.6, 118.3, 98.4, 94.4, 70.2, 35.4,
21.5; MS (API) m/z: 617 [M+H] . Anal. caled for
C33H,5CIN;O3: C 64.23, H 4.08, N 18.16; found C 64.39,
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