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Fig. 2 Commercial varieties of ryanodine receptor activator
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Fig. 4 Structures of the sample compounds
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Fig. 5 Structures of the sample compounds
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Fig. 6 Structures of the sample compounds



32 TR R 224

33 %

3 4 i

PR AT LA B b 5 A — 5 R 56 2R A R B —
FEAER S AR AR 2 22 A 5 WA R — A6 & W vh OF 51 1
TE I HaX L840 & Wy #0 B AT — 4> 3 ) 1) 45 44 R 1k
REZ AR BR T T Mg i 5 i ot 56 A 2R 3R 45 48 02 19
KA. W BT W RN 250 36 P OC R ik —
VY  JoC A RIS M) 32 26 32 MR R ) B4 5 5 T
K.

ARG A 2007 ARRESE UK T AR
FHMLBE A o 5 A 4% 500 G 58 BTt . B2 HUpY
RO R IBCR 2 F . E 23 KRR P&
Tz NI » 9t — AP W 5T T 3k AR 25 10 A 25 Bt
H Y B

$ % k-

(1] SRuar. FoES 6L SR 24 0l i o ik e—5%
SFEMFAERERRLCL MY R R RIS & R
— R E A Y PR 2 S 2008 AF R AR S8 U,
2008: 3 —4.

(2] Bk k.2 MW, & 5.5 REMMEREY W
A L] BB TR K % 4, 2010, 32(5): 31 -
33, 37.

[3] United States Environmental Protection Agency R.
E. D FACTS Ryanodine: http://www. epa. gov/
oppsrrdl/REDs/factsheets/2595fact. pdf.

(4] 2= ¥.25 2%, Seg2l. B A% 5 gl A mt e [T .
A2y, 2007, 46(3): 148 - 153.

[5] XK 4. 2008 4F 0 JF BB A 25 i Al [T . R 25,
2009, 48(1): 60 —60.

[6] Ralf N. Perspectives Insecticide Mode of Action:
Return of the Ryanodine Receptor[ J]. Pest Manag
Sci, 2006, 62: 690 —692.

[7] Tohnishi M, Nakao H, Furuya T, et al
Flubendiamide, a Novel Insecticide Highly Active
Against Lepidopterous Insect Pests [J]. J Pesticide
Sci, 2005(30): 354 - 360.

[8] Fischer R, Funke C, Malsam O, et al. Optically
Active Phthalamides and Their Preparation.
Agronomical Compositions, and Use as Insecticides
and other Pesticides: WO 2006024412[ P]. 2006 — 03
-09.

[9] Yamaguchi M, Nakao H, Goto M, et al. Preparation of
Sulfonamide Derivatives as Insecticides for Agricultural
and Horticultural Use; WO, 2004018415[ P]. 2004 - 03
- 04.

[10] Lahm G P, Selby T P. Preparation of

Pyrazolylcarbonyl Anthranilamides as Insecticides:

WO, 2005118552[PJ. 2005 -12 - 15.

[11]

[12]

[13]

[14]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

Lahm G P, Selby T P, Stevenson T M.
Arthropodicidal Anthranilamides WO,
2003015519 P]. 2003 - 02 - 27.

Selby T P, Sun K M. Insecticidal 1, 8 -
Naphthalenedicarboxamides and Their Preparation,
Use, and Compositions: WO, 2002032856 [ P .
2002 - 04 - 25.

Hughes K A, Lahm G P, Selby T P, et al.
Preparation of Cyano Anthranilamide Insecticides:
WO, 2004067528 P]. 2004 -08 —12.

Lahm G P, Selby T P, Stevenson T M. Preparation of
Anthranilamide Derivatives for Controlling Invertebrate
Pests: WO, 2004033468 P]. 2004 — 04 - 22.

Nakao H, Harayama H, Yamaguchi M, et al.
Preparation of  Phthalamide  Derivatives as
Insecticides: WO, 2002088074[P]. 2002 - 11 - 07.
Goto M, Yamaguchi M, Harayama H, et al
Preparation of Aromatic Amides as Agrohorticultural
Insecticides: WO,2002094765[P]. 2001 - 11 - 28.
Jeanguenat A, O’ Sullivan A C. Preparation of
Phthalamide Derivatives as Insecticides: WO,
2006032462 P]. 2006 — 03 - 30.

Goto M, Shimizu T, Tohnishi M, et al.
Preparation of  Phthalamide  Derivatives as
Insecticide; WO, 2002 094766 PJ. 2002 - 11 - 28.
Jeanguenat A, O’ Sullivan A C. Anthranilamide
Derivatives as Insecticides, and Their Preparation,
Pesticidal Compositions and Formulation: WO,
2006061200 P]. 2006 —06 —15.

O’Sullivan A C, Hughes D, Jeanguenat A, et al.
Preparation of Anthranilamide Derivative Acaricides
and Insecticides: WO, 2006040113 P]. 2006 — 04 —
20.

Nakao Isami, Matsuzaki Y, Harayama H, et al.
Preparation of Benzamides and Their Use as
Agrochemicals: JP, 2003034671[P]. 2003 - 02 - 07.
Nakao H, Matsuzaki Y, Tohnishi M, et al
Preparation of Thiadiazole Derivatives as Agricultural
Pesticides: WO, 2002092584 P]. 2002 - 11 - 21.
Goto M, Yamaguchi M, Harayama H, et al
Preparation of Aromatic Amides as Agrohorticultural
Insecticides: WO, 2002094765 P]. 2002 - 11 - 28.
Tohnishi M, Kohno E, Nakao H, et al. Preparation
of Aromatic and Heteroaromatic Diamide Derivatives as
Insecticides: WO, 2001046124[ P]. 2001 - 06 - 28.
O’ Sullivan A C, Luts W, Jeanguenat A, et al
Phthalamide Derivatives, and Their Preparation,
Agrochemical Compositions, and Use as Insecticides :
WO, 2006024523[P]. 2006 - 03 - 09.

Fischer R, Funke C, Malsam O, et al. N -



555 W R A5 - A2 T S AT R 4 A O R 33
heterocyclyl Phthalic Acid Diamides as Insecticdes: [30] Hughes K A, Lahm G P, Selby T P. Novel
WO, 2006053643[P]. 2006 — 05 — 26. Pyrazolebased Anthranilamide Insecticides and

[27] Lahm G P, Myers B J, Selby T P, et al. Insecticidal Their Preparation, Compositions, and Use: WO,
Anthranilamides: WO, 0170671[P]. 2001 - 09 - 27. 2004046129 P]. 2004 - 06 —03.

[28] Koyanagi T, Morita M, Nakamoto K. Preparation of [31] Nakao H, Matsuzaki Y, Tohnishi M, et al
Anthranilamides as Pesticides: WO, 2005077934 P]. Preparation of Thiadiazole Derivatives as Agricultural
2005 - 08 — 25. Pesticides: WO, 2002092584 P]. 2002 - 11 - 21.

[29] Hughes D, Peace J E, Riley S. Preparation of [32] Mita T, Hotta H, Shimomiya D, et al. Preparation of
Pyrazolecarboxamides as Novel Insecticides: WO, N —(Thio) acyl(thio) anthranilamides as Insecticides and
2005085234 P]. 2005 -09 - 15. Acaricides: JP, 2003212834[P]. 2003 - 07 - 30.

Progress on ryanodine receptor activator insecticides

ZENG Zhi —gang , WANG Pan , LUO Yan — ping

(College of Environment and Plant Protection of Hainan University, Danzhou 571737, China)

Abstract: This article reviewed three varieties of ryanodine receptor activators, structure-activity
relationships of phthalic acid diamides and anthranilic diamides, the developing trends and prospects of
new ryanodine receptor insecticides were also introduced.
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Synthesize of Nanometer — sized ZrQO, and its adsorption
behavior of copper

YU De —zhong ., WANG Si —si, WAN Qi —jin
(School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology,
Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan 430074, China)

Abstract: A new and simple method using nanometer-sized ZrQO, as a solid phase extractant coupled with
spectrophotometry was proposed for determination of copper( [[ ). The nanometer-sized Zr(O), was prepared
through sol-gel method. And the adsorption pH curve,adsorption capacity was obtained. It was found that the
fraction of adsorbed Cu?" was more than 95% under pH 9.0—11. 0, and 0. 7 mol « L' HCI was sufficient for
complete elution. Nanometer-sized Zr(), possesses a significant capacity (3. 1 mg/g) for the adsorption of
Cu®*". The fraction of Cu*" absorbed on the recycled nanometer-sized ZrO, still reached quite a high
level, which showed that the nanometer-sized ZrO, was reusable in practice. The study on interference
of co-existing ions indicated that ZrO, had high selectivity for copper ion. The method was applied to
enrichment of trace copper (I ) in water samples with satisfactory results.

Key words: nanometer-sized ZrO,; Cu; separation and enrichment; adsorption
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