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Synthesis and acaricidal activity of novel camptothecin-inspired

heterocycle scaffolds
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(1. School of Pharmacy, Lanzhou University, Lanzhou 730000, China; 2. Guangxi TianyuanBiochemical Co., Ltd, Nanning 530000, China)

Abstract: A new series of camptothecin-inspired heterocycle scaffolds were prepared utilizing a three
component one-pot synthetic protocol. Their structures were characterized by 'H NMR and LC-MS. The
acaricidal activities against Tetranychus cinnabarinus were further tested. All the synthesized
compounds exhibited different degree of acaricidal activities. Especially, the LCjs, values of compounds
4] and 7d against T. cinnabarinus were 25.93 mg/L and 28.16 mg/L, respectively, which were very
similar to that of camptothecin (24.55 mg/L). Our study provides a basis for the further development of
novel insecticide with camptothecin as the lead compound.
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Scheme 1 Design of camptothecin-inspired heterocycle scaffolds
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Scheme 2 Synthetic routes of target compounds 4a-4n and S5a-5n
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N, WERERIE); Bruker AM-400 1%L 4R
WA (& [E Bruker A, LA DMSO H¥E
A, CADYH R LG N N FR)s Bruker Esquire 6 000
R €T - o TS B FHAX (#8 [ Bruker A H]).
0.054~0.075 mm FFLAEAF EWTRER:, WHH
B TAR AR BHEEETERNR, M
N 2.5 em x 7.5 cm, GF,s, FER I B & S
THBAR; BRFPREFYERW, WHEZERL
ARFNERA T o FTA B IE K 25 F b v 7 72
AL . A (CPT) W H U148 TLIE R AR =9
BIRAF]; AR e & A al
1.2 “ENERK
1.2.1 &4 da~4n &K SHCIR[9] 7.
£ 50 mL [ KB, I 4 mL UKEE R AN 2 mL
TK GBS, BT &E (1, 0.8 mmol).
6-Z KR IE (2, 0.76 mmol) F1 1, 3- i —
(3, 0.8mmol), MIFE 120 °C, Fre:difE, &M 2h,
B R A E A= b e s IR R B . AR E
B, uE, BRI TEK 8 (10 mL x 3) fi1Z,
fi% (3 mL x 3) Peifk, B =y i mk it = A
(BTN V (Z& )V (FEE) = 50:1]46i4k, 15
F H AL AP 4a~4n.

5-(3-F-4- R AE)-5, 11- & 1H-Bli R (2,
1':5, 6L IE[2, 3-d]MEmE-2, 4, 6 (3H)-—fi(4a): 7~
% 75%, m. p.203~205 C; '"H NMR (DMSO-d,,
400 MHz), 6: 10.92 (s, 1H, NH-H), 10.30 (s, 1H, NH-
H), 10.17 (s, 1H, NH-H), 7.50~7.28 (m, 4H, Ar-H),
7.07~6.96 (m, 3H, Ar-H), 4.64 (s, 1H,
dihydropyridine-H), 3.76 (s, 3H, Ar-OCHj3); MS-ESI,
m/z: 414.1 [M + Na]".

S-FRFE-S, 11- A1 H-BIF[2), 1735, 6102,
3-d|MENE-2, 4, 6 (3H)- =M (4b): =% 88%, m.p.
186~188 °‘C; '"H NMR (DMSO-d,, 400 MHz), §:
10.84 (s, 1H, NH-H), 10.27 (s, 1H, NH-H), 10.11 (s,
1H, NH-H), 7.01~7.16 (m, 4H, Ar-H), 7.26~7.44 (m,
5H, Ar-H), 4.67 (s, 1H, dihydropyridine-H); MS-ESI,
m/z: 366.3[M + Na]'.

5-(4-FEFEERL)-5, 11- A -1H-EiI[2", 15,
6]MLIE[2, 3-d]WNE-2, 4, 6 (3H)- =M (4¢): F=F
75%, m. p.188~190 ‘C; '"H NMR (DMSO-dq,
400 MHz), 6: 10.88 (s, 1H, NH-H), 10.29 (s, 1H, NH-
H), 10.12 (s, 1H, NH-H), 7.49~7.26 (m, 4H, Ar-H),
7.17~7.12 (m, 2H, Ar-H), 6.80~6.76 (m, 2H, Ar-H),

4.62 (s, 1H, dihydropyridine-H), 3.68 (s, 3H, Ar-
OCH;); MS-ESI, m/z: 396.3 [M + Na]".

5-(2, 4- A ER)-5, 11- A - 1H-EiIE 2,
1:5, 6]MLIE[2, 3-d|WENE-2, 4, 6 3H)-=F (4d): 7~
# 62%, m. p.198~200 ‘C; '"H NMR (DMSO-dy,
400 MHz), 5: 10.90 (s, 1H, NH-H), 10.49 (s, 1H, NH-
H), 10.29 (s, 1H, NH-H), 7.49~7.34 (m, 4H, Ar-H),
7.14~7.06 (m, 3H, Ar-H), 4.68 (s, 1H,
dihydropyridine-H); MS-ESI, m/z: 456.2 [M + Na]".

5-(4-FRFL)-5, 11-E-1H-ElFF[2, 1':5, 6]t
WE[2, 3-d]"%0E-2, 4, 6 (3H)- = (4e): 7°ZF 70%,
m. p.173~176 C; '"H NMR (DMSO-d,, 400 MHz), J:
10.93 (s, 1H, NH-H), 10.32 (s, 1H, NH-H), 10.19 (s,
1H, NH-H), 7.50~7.31 (m, 4H, Ar-H), 7.08~7.07 (m,
4H, Ar-H), 4.68 (s, 1H, dihydropyridine-H); MS-ESI,
m/z: 400.1 [M + Na]".

5-(3-fiF 2 -4- A B R -5, 11- =& -1H-Efi JF
[2/, 1:5, 6]0LIE(2, 3-d|W5E-2, 4, 6 (3H)- = (4f):
FH 66%, m. p.180~182 C; 'H NMR (DMSO-d;,
400 MHz), d: 10.95 (s, 1H, NH-H), 10.36 (s, 1H, NH-
H), 10.24 (s, 1H, NH-H), 7.71~7.22 (m, 7H, Ar-H),
4.73 (s, 1H, dihydropyridine-H), 3.86 (s, 3H, Ar-
OCH,); MS-ESI, m/z: 441.1 [M + Na]".

5-(2-WRMRiFE)-5, 11- S -1H-ElIF[2, 1':5, 6]t
WE[2, 3-d]WM50E-2, 4, 6 (3H)- =T (4g): 7% 63%,
m. p.179~181 °C; '"H NMR (DMSO-d,, 400 MHz), J:
10.96 (s, 1H, NH-H), 10.40 (s, 1H, NH-H), 10.29 (s,
1H, NH-H), 7.51~7.32 (m, 5H, Ar-H, furan-H), 6.29
(s, 1H, furan-H), 6.09 (s, 1H, furan-H), 4.80 (s, 1H,
dihydropyridine-H); MS-ESI, m/z: 356.1 [M + Na]".

5-(3, 4, 5- = HIE ALK IL)-5, 11- = -1H-Ei
[2, 1":5, 6]MLIE[2, 3-d]W4NE-2, 4, 6 (3H)- =[] (4h):
FEE 92%, m. p.186~187 C; 'H NMR (DMSO-d;,
400 MHz), 5: 10.92 (s, 1H, NH-H), 10.32 (s, 1H, NH-
H), 10.13 (s, 1H, NH-H), 7.49~7.29 (m, 4H, Ar-H),
6.53 (s, 2H, Ar-H), 4.67 (s, 1H, dihydropyridine-H),
3.70 (s, 6H, Ar-OCH,), 3.59 (s, 3H, Ar-OCH;); MS-
ESI, m/z: 456.1 [M + Na]".

5-(2, 5- R -5, 11- A -1 H-Ei R [2),
1:5, 61MEBE[2, 3-dBEWE-2, 4, 6 (3H)- M (4i): 7=
% 90%, m. p.201~203 ‘C; '"H NMR (DMSO-dq,
400 MHz), §: 10.79 (s, 1H, NH-H), 10.28 (s, 1H, NH-
H), 10.09 (s, 1H, NH-H), 7.48~7.22 (m, 4H, Ar-H),
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6.84~6.67 (m, 3H, Ar-H), 4.83 (s, 1H,
dihydropyridine-H), 3.68 (s, 3H, Ar-OCHj;), 3.65 (s,
3H, Ar-OCH,); MS-ESI, m/z: 426.5 [M + Na]".

5-(3, 4- “HIIEZEIL)-5) 11- A - 1H-Bl IR [ 2,
1':5, 61MLIE[2, 3-d|WENE-2, 4, 6 (3H)-=M (4j): 7~
% 78%, m. p.184~186 ‘C; '"H NMR (DMSO-dq,
400 MHz), 6: 10.86 (s, 1H, NH-H), 10.30 (bs, 1H,
NH-H), 10.10 (bs, 1H, NH-H), 7.46~7.23 (m, 4H, Ar-
H), 6.97~6.90 (m, 3H, Ar-H), 4.56 (s, 1H,
dihydropyridine-H), 2.11 (s, 3H, Ar-CHj), 2.10 (s,
3H, Ar-CH;); MS-ESI, m/z: 394.3 [M + Na]".

5-(3, 4- “RAHE)-5, 11- A -1H-Ei 2", 1":5,
6]MLIE[2, 3-d]MENE-2, 4, 6 (3H)-=M (4k): F=F
77%, m. p.187~190 ‘C; 'H NMR (DMSO-d,,
400 MHz), 6: 10.91 (s, 1H, NH-H), 10.39 (bs, 1H,
NH-H), 10.28 (bs, 1H, NH-H), 7.51~7.44 (m, 4H, Ar-
H), 7.39~7.24 (m, 3H, Ar-H), 5.09 (s, 1H,
dihydropyridine-H); MS-ESI, m/z: 434.1 [M + Na]".

5-(3, 4-0 F 3 A ORHE)-5, 11- & -1 H-Bli 9
[2', 1":5, 6]MLRE[2, 3-d]WENE-2, 4, 6 (3H)- =T (4]):
% 91%, m. p.187~190 ‘C; 'H NMR (DMSO-d,,
400 MHz), 6: 10.92 (s, 1H, NH-H), 10.30 (bs, 1H,
NH-H), 10.14 (bs, 1H, NH-H), 7.79~7.29 (m, 4H, Ar-
H), 6.81~6.68 (m, 3H, Ar-H), 5.93 (s, 2H, -OCH,0-),
4.61 (s, 1H, dihydropyridine-H); MS-ESI, m/z: 410.1
[M + Na]".

5-(3-FRdk-4- B A FHL)-5, 11- A1 H-EiF
[2', 1":5, 6]MEHE[2, 3-d]WENE-2, 4, 6 (3H)-— N
(4m): 7% 80%, m. p.182~186 ‘C; '"H NMR
(DMSO-d, 400 MHz), 5: 10.91 (s, 1H, NH-H), 10.32
(bs, 1H, NH-H), 10.12 (bs, 1H, NH-H), 8.80 (s, 1H,
Ar-OH), 7.49~7.27 (m, 4H, Ar-H), 6.76~6.61 (m, 3H,
Ar-H), 4.53 (s, 1H, dihydropyridine-H), 3.68 (s, 3H,
Ar-OCHj3); MS-ESI, m/z: 412.1 [M + Na]".

5-(4-THFEFEIE)-5, 11- A -1H-EiFF[2', 15,
6]MLIE[2, 3-d]WE0E-2, 4, 6 (3H)-=FH (4n): =F
65%, m.p.189~191 C; 'H NMR (DMSO-d,, 400
MHz), §: 11.44 (s, 1H, NH-H), 10.61 (s, 1H, NH-H),
10.42 (s, 1H, NH-H), 8.28~7.77 (m, 4H, Ar-H),
7.67~7.34 (m, 4H,Ar-H), 5.38 (s, 1H, dihydropyridine-
H); MS-ESI, m/z: 411.3 [M + Na]".

122 &4 5a~5n &  SHELER[ITIEE
B. £ 50 mL BEEEAEI S, A 6 mL N, N-—H

F H Ik i (DMF) A 4L &%) 4a~4n (0.8 mmol), Jin#k
P4 80 CJE M A& HE (o-chloranil) (0.8 mmol),
FHE % B RS FE 4 ming I 1 mL /KJ5 7
1 min, HEEEN[TLC, EBHFAN V(ER
FGE): v () = 20: 118l 2 SRR BV 584 B R
MRAHE R, B 10 min, G5O F AT
o BRI 1.2.1 5.

5-(3-F-4- H AR FE R L )- 1 H-Bl 27, 1735, 6]k
[2, 3-d|WERE-2, 4, 6 (3H)- = (5a): 7=* 88%, m.p.
201~203 C; 'H NMR (DMSO-d,, 400 MHz), o:
12.21 (s, 1H, NH-H), 11.32 (s, 1H, NH-H), 7.85-7.61
(m, 4H, Ar-H), 7.19~7.04 (m, 3H, Ar-H), 3.92 (s, 3H,
Ar-OCH;); MS-ESI, m/z: 412.2 [M + Na]".

5-FEFE-TH-BIIE[2', 125, 6]MEIE[2, 3-d]MEIE-2,
4,6 (3H)-—M (5b): %% 92%, m. p.183~186 C;
'"H NMR (DMSO-d,, 400 MHz), 6: 12.21 (s, 1H, NH-
H), 11.28 (s, 1H, NH-H), 7.87~7.59 (m, 4H, Ar-H),
7.42~7.24 (m, 5H, Ar-H); MS-ESI, m/z: 364.4 [M +
Na]".

5-(4-H ALK IE)- 1 H-EFE[2), 175, 6]ERE[2, 3-
dWENE-2, 4, 6 (3H)-=H (5¢): 7% 85%, m. p.
188~191 C; 'H NMR (DMSO-d,, 400 MHz), 6:
12.18 (s, 1H, NH-H), 11.28 (s, 1H, NH-H), 7.85~7.59
(m, 4H, Ar-H), 7.24~7.20 (m, 2H, Ar-H), 6.94~6.91
(m, 2H, Ar-H), 3.83 (s, 3H, Ar-OCH,); MS-ESI, m/z:
394.2 [M + Na]".

5-(2, 4- SR IL)-1H-EIE[2', 175, 6]MERE[2,
3-d|MEWE-2, 4, 6 (3H)-—H (5d): ;=% 84%, m. p.
177~179 ‘C; '"H NMR (DMSO-d,, 400 MHz), &:
12.21 (s, 1H, NH-H), 11.28 (s, 1H, NH-H), 7.86~7.58
(m, 4H, Ar-H), 7.40~7.34 (m, 3H, Ar-H); MS-ESI,
m/z: 454.1 [M + Na]".

5-(4-EFEIL)-1H-EIF[2', 1725, 6]HLIE[2, 3-d]W%
WE-2, 4, 6 (3H)-=H (5e): 7% 70%, m. p.
187~190 °C; 'H NMR (DMSO-dy, 400 MHz), d:
12.25 (s, 1H, NH-H), 11.34 (s, 1H, NH-H), 7.86~7.59
(m, 4H, Ar-H), 7.45~7.28 (m, 4H, Ar-H); MS-ESI,
m/z: 398.2 [M + Na]",

5-(3-HiF -4- H AR B ORI )- L H-Bfi R [2, 175, 6]t
WE[2, 3-d]M50E-2, 4, 6 (3H)-=F (5f): =& 87%,
m. p.185~187 °C; '"H NMR (DMSO-d,, 400 MHz), ¢:
12.27 (s, 1H, NH-H), 11.39 (s, 1H, NH-H), 7.89~7.61
(m, 5H, Ar-H), 7.40~7.37 (m, 2H, Ar-H), 4.01 (s, 3H,
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Ar-OCHj3); MS-ESI, m/z: 439.1 [M + Na]".

5-(2-WRIR35)- LH-EFF[2, 135, 6]MEIE[2, 3-d]W
WE-2, 4, 6 (3H)-—M (5g): 7% 82%, m. p.
183~185 “C; 'H NMR (DMSO-d, 400 MHz), J:
12.24 (s, 1H, NH-H), 11.40 (s, 1H, NH-H), 7.85~7.75
(m, 3H, Ar-H), 7.70~7.63 (m, 2H, Ar-H, furan-H),
6.85 (d, 1H, furan-H, J =4 Hz), 6.67 (s, 1H, furan-H);
MS-ESI, m/z: 357.1 [M + Na]".

5-(3, 4, 5- = WAL R IE)- 1 H-Efi 912, 175, 6]k
WE[2, 3-d]W50E-2, 4, 6 (3H)-=H{ (5h): 7% 93%,
m. p.196~198 °C; '"H NMR (DMSO-d;, 400 MHz), ¢:
12.19 (s, 1H, NH-H), 11.29 (s, 1H, NH-H), 7.86~7.61
(m, 4H, Ar-H), 6.60 (s, 2H, Ar-H), 3.75 (s, 3H, Ar-
OCH,), 3.71 (s, 6H, Ar-OCH;); MS-ESI, m/z: 454.1
[M + NaJ".

5-(2, 5- WU IR L) 1H-E 2, 175, 6]utkng
[2, 3-d|W51E-2, 4, 6 (3H)-=M (5i): = 90%, m.p.
185~189 C; 'H NMR (DMSO-d,, 400 MHz), 6:
12.22 (s, 1H, NH-H), 11.31 (s, 1H, NH-H), 7.86~7.62
(m, 4H, Ar-H), 6.94~6.70 (m, 3H, Ar-H), 3.69 (s, 3H,
Ar-OCHj;), 3.57 (s, 3H, Ar-OCH;); MS-ESI, m/z:
4244 [M + Na]'.

5-(3, 4- - FIEREL)-1H-ElFE[2, 175, 6]MLnE[2,
3-d]WENE-2, 4, 6 (3H)-=H (5)): 7% 94%, m. p.
177~179 C; '"H NMR (DMSO-d,, 400 MHz), 6:
12.20 (s, 1H, NH-H), 11.27 (s, 1H, NH-H), 7.85~7.58
(m, 4H, Ar-H), 7.14~6.96 (m, 3H, Ar-H), 2.30 (s, 3H,
Ar-CHy), 2.23 (s, 3H, Ar-CH;); MS-ESI, m/z: 392.2
[M + NaJ".

5-(3, 4- " EUIRIL)-1H-B{i 2", 1":5, 6]MEIE[2, 3-d]
BENE-2, 4, 6 (3H)-=Hd (5k): /"2 70%, m. p.
188~190 C; 'H NMR (DMSO-d,, 400 MHz), o:
12.40 (s, 1H, NH-H), 11.48 (s, 1H, NH-H), 7.89~7.78
(m, 4H, Ar-H), 7.69~7.30 (m, 3H, Ar-H); MS-ESI,
m/z: 432.2 [M + Na]".

5-(3, 4-MF H 2 S R B -1 H-Bfi 912, 1735, 6]0lE
WE[2, 3-d]WENE-2, 4, 6 BH)-=M (51): 7"F 90%,
m. p.181~183 °C; '"H NMR (DMSO-d,, 400 MHz), ¢:
12.21 (s, 1H, NH-H), 11.31 (s, 1H, NH-H), 7.85~7.61
(m, 4H, Ar-H), 6.92~6.73 (m, 3H, Ar-H), 6.09 (s, 2H,
-OCH,0-); MS-ESI, m/z: 408.2 [M + Na]".

5-(3-FAk-4- WA FE IR IE)- L H-Ef FF[2', 1":5, 6]l
WE[2, 3-dWENE-2, 4, 6 BH)-=Fi (5m): 77Z 78%,

m. p.182~185 ‘C; '"H NMR (DMSO-d, 400 MHz), 6:
12.14 (s, 1H, NH-H), 11.24 (s, 1H, NH-H), 8.87 (s,
1H, Ar-OH), 7.81~7.58 (m, 4H, Ar-H), 6.88~6.61 (m,
3H, Ar-H), 3.81 (s, 3H, Ar-OCH;); MS-ESI, m/z:
410.3 [M + Na]".

5-(4-THFEFFE)-1H-ElFE[2', 175, 6]MEIE[2, 3-d]
WAWE-2, 4, 6 (3H)- =M (5n): /% 85%, m. p.
167~169 C; '"H NMR (DMSO-d,, 400 MHz), o:
12.36 (s, 1H, NH-H), 11.44 (s, 1H, NH-H), 8.27 (d,
2H, Ar-H, J = 8.8Hz), 7.88~7.56 (m, 6H, Ar-H), 5.38
(s, 1H, dihydropyridine-H); MS-ESI, m/z: 409.4 [M +
Na]".
1.2.3 &4 Ta~Tt &k SHE 9T ES
B 7E 50 mL [F LR, I 4 mL OKEEEAN 2 mL
TKOBESG, BN &EE (1, 0.8 mmol).
3, 4-\7 F AR R H I (6, 0.76 mmol) AT 1, 3-Efii
M (3, 0.8 mmol), HI#E 120 C, FFLEHIER
B2 h, BEENEHAEE=DHE R AT
B, e, FEARK IR TEK 48 (10 mL x 3) fil
fif (3 mL x 3) Be¥, A=Wt iR A 2 b
[Bei i NV (=& k) v (FFEF) = 50:1] 2tk 53
Hirtb &4 7a~71.

11-5E-10H-[1,3] 0] 58 530 M [4, 5-g] i
[1, 2-b]WEMR-10-F (7a): 2% 69%, m.p. 166~169 C;
'H NMR (DMSO-d, 400 MHz), d: 7.99 (d, 1H, Ar-H,
J=28.0 Hz), 7.78~7.74 (m, 2H, Ar-H), 7.65~7.57 (m,
5H, Ar-H), 7.44 (s, 2H, Ar-H), 6.78 (s, 1H, Ar-H),
6.25 (s, 2H, -OCH,0-); MS-ESI, m/z: 374.1 [M +
Na]".

11-(4-F R 2R - 10H-[ 1,3 ]1A] — 480 Z8 3R TR 06
[4, 5-g|EfiFF[1, 2-b]"EMR-10-l (7b): 7= 30%,
m.p.187~190 ‘C; 'H NMR (DMSO-d, 400 MHz), 6:
7.97 (d, 1H, Ar-H, J= 8.0 Hz), 7.77~7.73 (m, 1H, Ar-
H), 7.66~7.62 (m, 3H, Ar-H), 7.58~7.54 (m, 2H, Ar-
H), 7.50~7.47 (m, 2H, Ar-H), 6.79 (s, 1H, Ar-H), 6.25
(s, 2H, -OCH,0-); MS-ESI, m/z: 408.2 [M + Na]".

11-(3-9R-4- FF 48 FE R FE)-10H-[1,3] 18] 54930
K4, 5-g1BiIF[1, 2-b]VEM-10-F1 (7¢): =&
37%, m.p.197~199 C; '"H NMR (DMSO-d,, 400
MHz), §: 7.94 (d, 1H, Ar-H, J = 8.0 Hz), 7.77 (d, 1H,
Ar-H, J = 8.0 Hz), 7.65~7.60 (m, 2H, Ar-H),
7.40~7.36 (m, 2H, Ar-H), 7.13~7.09 (m, 2H, Ar-H),
7.04~7.02 (m, 1H, Ar-H), 6.85 (s, 1H, Ar-H), 6.23 (s,
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2H, -OCH,0-), 3.88 (s, 3H, Ar-OCH,); MS-ESI, m/z:
404.1 [M + NaJ".

11-(4-F A FE)-10H-[1,3] 8] — A AR R[4, 5-¢]
EfiJE[1, 2-b]WEMR-10-B (7d): 773 39%, m.p.199~
202 ‘C; '"H NMR (DMSO-d,, 400 MHz), J: 7.96 (d,
1H, Ar-H, J = 8.0 Hz), 7.76~7.71 (m, 1H, Ar-H),
7.63~7.51 (m, 3H, Ar-H), 7.16~7.08 (m, 2H, Ar-H),
6.84 (d, 1H, Ar-H, J = 4.0 Hz), 6.69 (s, 1H, Ar-H),
6.24 (s, 2H, -OCH,0-), 3.74 (s, 3H, Ar-OCHj), 3.58
(s, 3H, Ar-OCH;); MS-ESI, m/z: 434.1 [M + Na]".

11-(2, 5- = WA IR IE)-10H-[1,3] 8] 4 434
R[4, 5-g1BiFF[1, 2-b1VEMK-10-Ff (7e): 7=
33%, m.p.196~198 C; 'H NMR (DMSO-d;, 400
MHz), 6: 7.96 (d, 1H, Ar-H, J = 8.0 Hz), 7.74~7.71
(m, 1H, Ar-H), 7.62~7.52 (m, 3H, Ar-H), 7.39~7.32
(m, 2H, Ar-H), 7.22 (d, 1H, Ar-H, J = 4.0 Hz), 6.88
(s, 1H, Ar-H), 6.25 (s, 2H, -OCH,0-), 3.97 (s, 3H,
Ar-OCHj3); MS-ESI, m/z: 422.1 [M + Na]".

11-(4-(FF AR 3E) 2K 56)-10H-[ 1,3]18] 48 44 3F K
J#i[4, 5-g|EiIE[1, 2-b1HEEMR-10-FH (7f): =% 32%,
m.p.189~190 ‘C; 'H NMR (DMSO-d,, 400 MHz), J:
7.97 (d, 1H, Ar-H, J = 8.0 Hz), 7.77 (d, 1H, Ar-H, J =
8.0 Hz), 7.67~7.62 (m, 2H, Ar-H), 7.59~7.55 (m, 2H,
Ar-H), 7.40 (d, 2H, Ar-H, J = 8.0 Hz), 7.34 (s, 1H,
Ar-H), 6.85 (s, 1H, Ar-H), 6.25 (s, 2H, -OCH,0-),
2.56 (s, 3H, Ar-SCH;); MS-ESI, m/z: 420.1 [M +

NaJ".
13 REEMNE
1.3.1 #ikBE  KRWHW Tetranychus

cinnabarinus, X H H & &M F =Bt H [a] 35

E_ﬁgo

1.32 HFHMKAE S FAO (BEEERAA

2) HEAE B AR BUENY, LSO K H AR
AR KFERERK 500, 2504 100, 50 A1 10 mg/L
ROV RIRE W . LR BUE K AT AR, LA
TR S TR DA SN 7157y NP4 Nk G N GER (2 SN
AT B VR IR ME FSCEG , o JFL A RS E LI IR B
—¥i, BEF O34T, 4T 10 k. R (25+1) C.
FHXTIRRE 85% e A AR FRAA T INE 4 h )5,
FXCH B EE, B BRIE T B TE IR AN 4 717 i
PR — IR N, BRES) 5 s JFI, @&
TR AR SO B 2 R, BT B A
FFH, 24 h ERHEETRMET, HEREE

PEshis 2, e ARBhIC o NAE TR, B 3 P AT
S IRAE A . K SPSS (13.0 fRA) 2 Hrit 5
50% FHLAKE LCso

2 HREDR
BAMAAR (R 1) RY: T s &)

*1 HBirLE4 da~4n, S5a~5n 0 7a~7f 3 RESIHEEAY
FFGEMEQ4 h)
Table 1 Insecticidal activity of target compounds 4a-4n, 5a-
5n and 7a-7f against Teranychus reinnabarinus (24 h)

ey Eﬂﬂﬁﬁ *ﬁ?@%?ﬁl LCy/ 95% BIFMR

Compd. Regesson Correl.atlon (mg/L) 95'%'Conﬁdence
equation coefficient, r limits /(mg/L)
4a y=122+1.90x 0.86 97.16  82.26~114.8
5a y=157+1.87x 0.88 68.59  57.78~81.43
4b y=183+181x 0.93 5593  46.71~66.98
5b y=1.86+1.79x 0.92 57.13  47.69~68.44
4c y=156+1.87x 0.92 69.77  59.11~82.35
5c y =183+ 1.64x 0.81 84.43 70.36~101.3
4d y=2.84+1.16x 0.62 72.08  56.02~92.74
5d y=1.08+1.97x 0.89 97.22  82.86~114.1
4e y=220+1.58x 0.86 58.60  48.20~71.24
Se y=0.90+2.13x 0.91 84.55  72.45~98.68
4f y=1.14+1.88x 0.83 1120  94.11~133.4
5f y=121+1.86x 0.83 108.1 90.89~128.6
4g y=2.21+15% 0.86 56.83  46.67~69.19
5g y=2.06+1.61x 0.84 66.80  55.39~80.57
4h y=199 + 1.54x 0.77 89.25 73.57~108.3
5h y=122+1.94x 0.90 87.63  74.81~102.7
4i y=1.10+2.06x 0.94 78.28  67.15~91.25
Si y=159+1.93x 0.95 58.01 48.88~68.86
4j y =143+ 1.96x 0.95 6638  56.41~78.12
5j y=1.85+1.87x 0.97 48.10  39.85~58.04
4k y=175+1.96x 0.97 4544  37.67~54.81
S5k y=149+191x 0.93 69.29  58.82~81.62
41 y=2.67+1.65x 0.99 2593 19.86~33.87
51 y=147+2.04x 0.98 53.47  45.00~63.52
4m y=175+1.87x 0.94 54.96  45.95~65.73
Sm y=139+1.97x 0.94 67.84  57.72~79.74
4n y=194+1.75x 0.92 55.61 46.25~66.87
5n y=190+1.79x 0.91 54.57  45.34~65.69
7a y=2.13+1.62x 0.86 5932 48.96~71.88
7b y=094+2.11x 0.90 84.35 72.00~98.83
Te y=236+1.78x 0.99 30.67  24.18~38.91
7d y=2.75+1.56x 0.96 28.16  21.57~36.76
Te y=149+2.20x 0.95 39.40  32.63~47.57
7f y=181+1.93x 0.97 44.51 36.80~53.84
cait}fiﬁfcin y=3.11+1.36x 0.88 2455  17.98~33.51




No. 1

BRAS IR B B MRS 2 20 T A S R 113

X D I 5 2 I A [ R FE ) 3 TG, LG
{EAE 25.93~112.0 mg/L Z[i], HALAY) 41 (LCs
25.93 mg/L). 7e (LCsq 30.67 mg/L) 1 7d (LCs,
28.16 mg/L) (AW PE 5 S A 24

N 1 HARIETTE H: 4 RIVMLAEDH 4175
Vg, Hr=RBm: M4 33— N AR S
RUMLE WIS, BAR 7 R ED -
REL, EEEBEST 45 . ZZ6KE, K
W) 41 F1 T RIVED T LUAE R 5 3 A ik — b
k.
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