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Fig.1 Commercializing neonicotinoids in China

1 L EH

L1 KIS XH

WA E N O BRER AT P B — & b3y
K A 25 5 B AL # R A R AL, 2 M 4. 2-fiE 2
7 B 5 K e e (A2 2, YL 95 RAL A R FD

EER N BB A959-), B BV B A, U W L 1 L 0T 50 42 R I, BT 5207 140« 71 55 WL 25 Wy 4 B B o\ 3 A 25



18 R SN 2= ¥

% 35 %

Bruker D KX 400 #Z#3£4&{% , Smart CCD-X
SHEAT FTL, TRACEMS 2000 8 %5 1% B¢ FH 4,
Vario A EL T #470K 5t {X.

1.2 EHRWHEK

500 mL PO H B KK A 250 mL ZfF,
— BRI 2-H 5 W A 5 K e B, B PR 4, R SR
PR, FHIRETHE 65~75 C, i iniE &K
WEAWEE. )L 3~5 h, & & 50 C, ik, I8
VR BEZR , ¥ 571 1m0, 45 2 [E 44 2L 300 mL — & H &
50 mL ZRMBK 7 =R ZE B, AL B I e g, FE ik
FARBEEL S BRI E, TR, SEEHKE
& R 60% . & S A 2. 1TH-NMR(CDC, ,
400 MHz) : d(fk2:0i%%) ¢+ 2.55(s,1HD, 2. 81(s,
1H),2. 98 ~3. 04 (q,] =24 Hz, 1H), 3. 14 (s,
1H),3. 66 ~3. 69(t,J=12 Hz,1H), 3. 79-3. 82
(d,J=12 Hz,3H),4. 04 ~4. 07(d,] =12 Hz,
1H),8. 20 (s,1H). MS m/z(%):186(M™,26),
154(59),131(100),129(4),117(49) ; Anal. caled
for CsHy,, N,O, = C 38. 71, H 5. 41, N 30. 09;
found C 38.54,H 5. 62,N 29. 87.
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Fig. 2 Synthesis of huanyangchonglin
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DL o D R BRI 5 DA RE B O [ E A X 3
FRMRHET R E AT, e A8 & b, 18 1 A K,
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ST HHY 8 F Mo Ko F£8(1=0. 710 73 nm)
e ABHER ST, 7E 296 (2)K F, 1. 58°<CA<C26. 00°
RN Gh: —9~9;K: —10~10;1: —14~16),
DL w/20 W7, LR B 3 433 Al SE AT 5
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I SR T AR AR B & 1) 5 1) M S B4 e /D — T ik
&IE, BT 18 SHEL XS-97 #2 /5 #17. & 21
BEHF R, =0.056 7.
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R —2 ki 2-AH 2R R R K e b 5 PR R
PRE 3 F B AR UK. L 8 5 SR B B4 o
L B e T 5 () SE 56 2 R0 A U R M
B, — ok PR MR R W 2 6096, 7 4l B 4R R #
95%. FEA AL B, I A P B 2B,
A ALRCR E A 2.
2.2 BREEBSH

X-S i i S 4 3R B, fh & 4 36 S5 R RS
RA WA Ci HyoNs O LI 3), JB T =R R, P-
125 i) B, F L2 8 o =0. 788 78 (13) nm, b=
0.845 89(14)nm,c=1. 305 9(2) nm; a = 86. 703
(2)°,3=80. 665(2)°,y=286.013(2)°;V=0. 856 8
(2)nm*,Z=2,Dc=1. 443 g/ecm®, F(000) =392,
GOF=1.042,R(int) =0. 022 4, & K $ 4 F1 4549
SR TR 1.
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Fig. 3 The molecular structure of huanyangchonglin
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Table 1 Crystal data and structure parameters of huanyangchonglin
2% Ci2 Hzo N5 Og z 2
SFE 372.36 Density (calculated) 1. 443 mg/m?®
V=Y 296(2) K Absorption coefficient 0.117 mm™!
Bk 0.071 0 nm73 nm F(000) 392
& Triclinic Crystal size 0.20X0,10X0. 10 mm?®
23 ||) B P-1 Theta range for data collection 1.58~26.00°
a 0.788 78(13)nm Index ranges < hfl 42’: lliil 6k< 10-
b 0. 845 89(14)nm Reflections collected 6 523
¢ 1. 305 9(2)nm Independent reflections 3 343 [R(int) =0. 022 4]
a 86.703(2)° Data / restraints / parameters 3 343/10/273
B 80.665(2)° Goodness-of-fit on F2 1. 042
Y 86.013(2)° Final R indices [I>>2sigma(1) ] R1=0.056 7,wR2=0.172 7
AR 85.68(2)nm R indices (all data) R1=0.065 1,wR2=0.184 7

B X-RAY § 425 B b vl 50, 3048 H oo —
NFHAAEY, USMERIEGFE, FH CEF RN
A& SP3 724k, 7 3 5 BB JE 7 . — N &R F
—ANRJRF I AR AR XA B A
R K (nm), WH F C—H @K ¥ 0. 097, F MKk
FEC—H KN 0,098, KA oK 25 K
C(5)—C(6)=0. 143 3(7),C(5)—0(3)=1. 406
(7),C(5)—C(4)=0.148 0(6),C(5)—H((5) =
0.098,C(57)—0(37)=0. 140 3(11); #B/r5f
Y4381 0(3)—C(5)—C(6)=59. 6(4),0(3)—
C(5)—C4)=118.2(5), C(6)—C(5)—C(4) =
124.4(6),0(37)—C(5’)— C(6’)=160.7(6),
0@3’)—C(7)—C4’)=116.0(7),CC C(67)—

AR, LR o L A (0 43 5 D N (D —C(2)—
CH—N(2)=—7.9(3), N(1)—C(4)—C()—
0(3)=84.9(5), N(1)—C(4)—C(5)—C(6) =
155.7(5) ,C(4)—C(5)—C(6)—0(3) =—105.2
(7),C(4)—C(5)—0(3)—C(6)=115.4(7); &

SR MI TR 2.3 3, A-IER I WA 4.
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Table 2 Selected bond length of huanyangchonglin

# K /nm e K /nm

C(D—N(2) 0.130 5(3) C(7)—N(5) 0.133 6(3)

C(D—N() 0.1331(3) C(7H—N(7) 0.134 5(2)

C()—C(6)  0.143 4(10) N(8—O(4) 0.123 4(2)

C(57)—H(5 ) = 112. 9; %44 T 47 5 5 C(H—N(6)  0.131 9(2) N(6)—H(6)  0.086 00
x3 HEHMHBLSER
Table 3 Selected angel of huanyangchonglin

£ B/ i B/
N(2)—C(1)—N(D) 110.13(18) C(5)—0(3)—C(6) 61.2(4)
N(2)—C(1)—N(3) 132.90(18) C(5)—C(#H)—ND 107.0(5)
C(6)—C(5)—C(4) 124. 46 N(5)—C(T)—N() 117.25(17)
0(3)—C(6)—C(5) 59. 2(4) N(5)—C(8)—C(9) 103. 43(17)

B 4 750, AL & Y4 7 WAL 2 7 R AR 7E
fEER, FE AR T FER5HEBERE TR
JFRFREMER Z=2, 1t B/ ZLEYEE
H1. 443 g/cm®.
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Fig. 4 Hydrogen bonds of huanyangchonglin
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Table 4 Insecticidal activities of huanyangchonglin and imidacloprid against Brevicoryne brassicae
Bl L ACYEEY LCso/(ug/mL) LiEESEY 4 FA XT3 7 46 %L

PR Hmk Y=8.11+2.30X 0.044(0. 035~0. 058 0. 999 1.2

it A3 Y=7.52+1.97X 0. 053(0. 040~0.074) 0.988 1.0
. [5] Tapparo A,Marton D,Giorio C,et al. Assessment of
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Crystal structure and insecticidal activity of huanyangchonglin

JU Xiu-lian' , HU Fu-lin' ,WANG Jun-zhen® ,LI Li® ,LI Shui-qing*
(1. Key laboratory for Green Chemical Process of Ministry of Education,School of Chemical Engineering
and Pharmacy, Wuhan Institute of Technology, Wuhan 430074 ,China;
2. Wuhan Synchallenge Unipharm Inc. ,Ltd. , Wuhan 430075, China;
3. Wuhan Zhongxin Chemical Co. Ltd. , Wuhan 430200, China)

Abstract; Huanyangchonglin was invented by Wuhan Institute Technology and Wuhan Zhongxin

Chemical Co. Ltd.. To promote the development and application, huanyangchonglin was synthesized in

one pot via the reaction of epichlorohydrin and 2-nitroaminoimidazolidine and its single crystal was made

by the methods of purification and evolution. The structure of huanyangchonglin was characterized by

elemental analysis, nuclear magnetic resonance spectrum, mass spectrometry and X-ray diffraction

patterns. Huanyangchonglin belongs to triclinic,and its space group is P-1. Insecticidal test shows that

the LC;, of huanyangchonglin is 0. 044 g/mL against brevicoryne brassicase linn in vitro and the toxicity

index of it is 1. 2 compared with imidacloprid. Huanyangchonglin has good application value with high

insecticidal activity against brevicoryne brassicase linn in vitro.

Key words: neonicotinoids; crystal structure; X-ray diffraction
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