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Boac
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HEL® =

(HIE R TP MIE 226019)
C BB KA S TR B Bl 226007)

WE T LI- SRR NEY T FRBEER, A SCRAE P, 6% T — R 50K WoCkiRE
R B BARFR G0 1,1- A RATA Y. 3850 'H NMR, C NMR FITC &4 T Bowt B L &Y M HEAT T 3
UE IS (AR MDiE M R 45 SRR, AEMNRIREE R 500 ug/mL i K25 H brfb SR B KAF I A0k, s i, ik &
) 6a, 6b, 6¢, 6d, 6e, 6f, 6i, 61, 6m FlI 60 XIFh K HIFRIEZIL N 100%. MAt, FBr HFRYIE R I — 2 1R 0F S .
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Synthesis and Biological Activity of Novel 1,1-Dichloropropene
Derivatives Containing N-Heterocycles
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Abstract In search of novel 1,1-dichloropropene compounds with potent bioactivities, a series of novel 1,1-dichloropropene
derivatives containing N-heterocycles were synthesized by the strategy of active substructure combination. The structures of
the target compounds were confirmed by 'H NMR, '*C NMR and elemental analysis. Preliminary bioassay indicated that most

of the title compounds showed good larvicidal activity against Oriental armyworm at the concentration of 500 pg/mL. For
example, the inhibition rates against Oriental armyworm of compounds 6a, 6b, 6¢, 6d, 6e, 6f, 6i, 61, 6m and 60 were all 100%.
Besides, some target compounds displayed certain insecticidal activity against Aphis craccivora at the concentration of 500

pg/mL.

Keywords N-heterocycle; 1,1-dichloropropene; synthesis; bioactivity
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IR BERR G WE TR SRR 2GR RIS,
Rk, ATH—PMN LI- & AERED T FHRE R
MR ARFRRALE I EY), AR SCUIE K5+
it 1L1-Z &N AR, RS T A e
JREE, KEKMGE . MEMEE . WE RS R ARG M T
SINE] LI-ZEAERNEY T4t Wik IEh &
T — RFNAR WSCHERHRTE B8 8 S AR A S R 1 1,1- 25
WIERRTAED. B S WSEHIZ H NMR, °C NMR
MITCER o B8 T7iEMR N, )28 AR T Dt A SR 3R 9,
FEMARIR E A 500 ug/mL B K250 H br =R B0 H 847
() R R, F84r B AR B — € B R s A
LU Scheme 1 fTo.

1 @HR5it
1.1 EYHEK

HARELAYD 6 A H PR 4 5AN R 3 AR PR B
Hl B2, AEEHRLED 6 Kk & fEd, AL S
) 6e & AT R, IR T AR RS2 A X6
SNSRI A . B ] 3% FH R R A BN A E 22 77, CATA
BRI, e, TLC BRERRN, 543 KER 5
SRR R KRN, LA 6e FIWCRIAEAE, 43518 20%
A 27%; ‘BB 2R T CLLIEVET T, BRR AN sl ik R A
VEGEIR ), InINENR A 74, TLC BRERIR I, 15 5550
SRR R AL, B 6e IR 23518 31%F1 46%;

Cl

\/>/0H SO,Cly, HNEt,  Cl /@:OH
B ——
)\/\O toluene )\/\o cl

2 3

Br/\(ﬁ:\Br ol O\/(ﬁn\/ Br

4 n=1~4
N/NOZ
NO. [
N 0 RINH, N~ N~ O
)I\ /CH3 + H H CoH-OH
HoN N 2Ms 'il 5a: R' = C,Hs, 5b: R' = n-C3H-, 5¢: R' = n-C4Hg
R1
cl 5a~ 5¢c cl
o] R
cl /@iovﬁn\/& K,COs3 /Cs,CO4 cl /@i o
+RH —— »
CI)\AO cl CH3CN Cl)\/\o cl
4 6a ~ 60
N/NOQ N/N02 N/NO2 N/NOQ
{ | { /Q
6ain=1R=%N" "NH  6b:n=2R=—§N"'NH 6c:n=3R=-%N "NH 6d:n=4,R="$4N" "NH
CN CN _CN NO,
X X X X
6e:n=1R=4N""s 6f:n=2R=—tN""s 6g:n=3,R=¢N" s 6h:n=2,R="4$N" "N’
-/, /, -/, ko o
N/NOz N/NOz _NO, N/NOZ
L cH A
| | CH kR )\ _ _ e /CH3
6|n:1,R:-§N)\N/CH36 _3R=_§N)\N/ 3 6k:n=1,R=§Nk )N 6|.n—2,R_§Nk )N
N N N ) N
CQH5 Csz C3H7-n C3H7-n
NO /NOQ N/NOZ
N )NI\ P e
CH /C - 3
6m:n=3,R= §_NKJ\JN/ 36n:n=1,R=-§-Nk )N 3 6o:n=2,R='§'Nk )N
R o )
CaHyn C4Hgn C4Hgn
B 1 HirE 6 KA ik
Scheme 1 The synthetic route of title compounds 6
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Je SR F b A A Y DME 1RV 7, R ER A1 4 R 77,
i#E T=100 C, TLC IREEINAH H=4, LEW
6e MIRA 39%,; fiJmide R R B VE SRR 711, BRIREEAE
A7, CLOIBIEER, Ik Eg, EY 6e iR iA
F| 61%, BRI JLFER THRRRI &, ZEAUE
VEMIE, T H 5 8250 85 LR 5 R A Z L B M A %
THEREAREY. Ak 4 FE BOR S H AR
REREPTAE, WIS FE A i T R I, S RRE T of G s Iz A
A A EE PR A B R R EE IR K A4 4 B,
SR [A A 5~8 h N, B R NET e, 24
FREVFE. BREN AN TREKE n=4 1R
EW) 7, HAZHEES . BRI EEE 7> A0 R TH NMR (400
MHz, CDCl3) 6: 2.11~2.14 (m, 4H, 2 X CH,), 4.08 (t, J=
5.6 Hz, 4H, 2XOCH,), 4.60 (t, J=6.4 Hz, 4H, 2 X
OCH,CH=C), 6.14 (t, J=6.4 Hz, 2H, 2 X C=CHCH,0),
6.86 (s, 4H, ArH); °C NMR (100 MHz, CDCl3) 6: 26.6,
65.5, 73.2, 115.3, 124.6, 124.9, 129.8, 146.1, 153.9. [
LR U Eq. 1 Fis.

Cl

cl OH Br/\/\/ Br

cho cl

K,CO3/DMF

Cl cl
ol @[OW\C’]@\ N
C|)\/\O Cl cl O/\/\CH M
7

1.2 BirtEREIL T

RATLLH ¥R 6f 1) "H NMR A1 °C NMR #fE
RBIREAT UL, 6 1E 6.85 AL RN N F 238 EFIANE
IR U 5 6.12 Ab = BT . T C=CHCH,O I CH —
ANERITNIE; 6 4.59 AW EIE AN C=CHCH,0 - CH,
PN ST 9 3.98 Ab = EE I N T 5 R R A
OCH, _EFIANE RIS ; 6 3.93 Ab = FE G X6f 7 T WE M o
W 5 NAHER CH, AR IS, 6 3.57 kb= HE 1%
MEMEREER b5 S MR CH, BANE I IIE; 6 3.41
Aib = ST BT S EME B IR ATE ) CH, B AN EU T
Wb, 5 1.81~1.93 [ 2 BEIEXT BT 5 4R CH, |
VUSSR U, 5 78 72.6 AL A 5 2K IR AHE K
OCH, W& T IS 5 1&; 6 65.6 KHEX N T C=
CHCH,O WP H 565 J5 T 115 518 o 7E 52.8 AbMUE N
BEMELEIR 5 N AHE CH, B R T 115 514 6 75 46.5 &b
(Rt - 5 R e IR AT ) CH, BRIRTI015 5 1&; o
1E 27.4 F 27.1 AL Sy 3% NF OCH,CH,CH,CH,N
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HH ) 5 N S HR 6 iR - P4 5 0 6 78 23.7 AR FRUgEXT B
FuEmebEdt B S HE CH, BRE 7 1(5 51,
1.3 SE£¥5EM

H ¥tk &4 6a~60 Xkl Hi(Oriental armyworm)
H(4phis craccivora) KA Wi(Tetranychus cinnabari-
nus) M K E\(Nilaparvata lugens)F1AEW)IE S5 R UNER 1
B, WA SRR, K28 H bl &Rk B
BN H RIS BUE T, (H T B A A R
IRER N FLICAIRRI 2-fifJE W0 i -1, 3- ke e sl 2-37
LWV FE-1,3-WE M i), (LB 6a~6f 7EIIAIKE RN
500 pg/mL BIXERG R RIEERIY N 100%; HEkEEK A
n=3 i, BEMEGEEUARA 6¢ 1EMIAIRE N 500 pg/mL i
X R B R AR (100%) 2 AR T ME Wk bt B AR W) 6g
(80%); & BRI NN TCARIRRN 2-FiFf 25k I e k-5
FHE-1,3,5-M8 Rl 2-fif JE WP e Bk -5- e Ak -3- FH 2-1,3,5-
=R, 1A 6h~6m F1 60 7EIRIK N 500 pg/mL
B XPRE HURI R BB 23 A 80%, 100%, 80%, 80%, 100%,
100%1 100%. K n=1, FERILI N =B,
5-EEHUARA 61 FE MR FE 2 500 pg/mL BF XS AL BB
YRR (100%) ZAL T 5-IE P 2EEURY 6k (80%)F1 5-1F
TR 6n (30%). HIMHAWKEZEZE 100 pg/mL 1,
A 6b Fl 6f X RG AT HAT — 58 IR HUE T, HoRGE
Eo0 40%H 30%. 1041, o BRI BA —E M
i g, Hrr b &4 60 LEMIAME N 500 pg/mL
XTI IR FEAEN 40%. DL FEGHE B, uRmkE, e
Mebt . W R AR S A I A M B G 5 N B A AN R B e
1 1L,1- R AR A YIS R BRI e |
FRAIIERE R RAF B IA R, JELetb Ayt i ik
P —E R HEYE. XS GRS NS 1,1- A
KBV SR A S LD iE T TRt T — e i B
AR,

2 i

ARSI I AR [ 4 SRR P& B A 4R A
SN, R 1S ST RS B AR R 1,1- &N
WERATAEYD. B3t "TH NMR. C NMR MIc R W4T
BT B AR = b I G5 A AT T BE 8 1) AR i v DA
GERFW], AR E AN 500 pg/mL B K25 HArxt
i R R RIBE RO, Hd ik &) 6a, 6b, 6¢, 6d,
6e, 6f, 6i, 61, 6m FlI 60 X Hl KL R ILZ LA 100%. 4l
RIREEFEE 100 pg/mL I, (LAY 6b F of XAk difhk
I — 7 R UM, HRFER AR 40%F0 30%. I
Ah, EB5 BARFEYNIE 2O — e A s, H ATt
— MRS A PE T 5T IR AT R
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F1 HIFLAY 6a~60 1% 5 F IS (%)

Table 1 Insecticidal and acarcidal activities (%) of target compounds 6a~ 60

Oriental armyworm

Aphis craccivora

Tetranychus cinnabarinus Nilaparvata lugens

Compd.
500 pg/mL 100 pg/mL 500 pg/mL 500 pg/mL 500 pg/mL
6a 100 0 10 0 0
6b 100 40 10 0 0
6¢ 100 0 0 0 0
6d 100 0 0 0 0
6e 100 0 20 0 0
6f 100 30 0 0 0
6g 80 0 0 0 0
6h 80 0 20 0 0
6i 100 0 0 0 10
6j 80 0 10 0 0
6k 80 0 0 0 0
61 100 0 0 10 10
6m 100 0 20 0 0
6n 30 0 0 0 0
60 100 0 40 0 0
Pyridalyl 100 100 — — —
Imidacloprid — — 100 — 100
Fenpyroximate — — — 100 —

a

“—" refers to “not tested”.

3 IS
3.1 X5

X-4 BIHF BRI R E A AR B e AR F IR A
7)), IEIFRZLKIE; Yanaco-CHN CORDER MT-3 H
FITCR ML Bruker AM-400 BURZRESLIRAL, LA CDCl,
g, DMSO-ds A¥F, TMS AWFR; HENER AN H &Y
(F ST, 200~300 H).

Bt A3 R A i A (Al 4-(3,3- U 9 4 2E)
AR (2)F 2,6- — F-4-(3,3- = S A AR ) R (3) & Lk
[20]77 VM. S B AR 2-H B 0 fli i -1,3- I
Bt~ 2-F I 0 L JE- 1, 3-WE M be F2 SCRR[ 11 5 VA 4. A&
FeIR A 3- F J -4l 2 P i - 1,3, 5- 18 1R 4 Sk
(21777 Vi 4%
32 HjEk 26-ZH-4-QB3-ZaKARE)KEEK
EHIRA)ERK

PURREE K S n=4 BRI 1A O] #£— 50 mL
B, BN 5 mmol H R 2, 6- & -4-(3,3- A
P K3 (3), 5.5 mmol To/KBRERAH /2 20 mL DMF, K
WARMT, MEFEEHM 5 mmol 1,4- 7R T kil
DMF V(20 mL), g5, vk 1 h, AR5 SR Pk
6 h. 5L RN, BRI BB E R Rer R, H
LR OB FEIVHIR, GHANE, HMATE K%k,
ToKBR BB T8, g, WE, PRk att Zir
VCRMEE) @ (LR 1) =20 © 1157 55159 2% 5
1A, 72# 52%. "H NMR (400 MHz, CDCl5) d: 1.96~2.03
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(m, 2H, OCH,CH,), 2.16~2.23 (m, 2H, CH,CH,Br), 3.56
(t, J=8.0 Hz, 2H, CH,CH,Br), 4.01 (t, J=6.0 Hz, 2H,
OCH,CH,), 4.60 (d, J=4.0 Hz, 2H, OCH,CH=C), 6.14
(t, J=6.0 Hz, 1H, C=CHCH,0), 6.86 (s, 2H, ArH); "*C
NMR (100 MHz, CDCl;) d: 28.6, 29.3, 33.6, 65.6, 72.5,
115.3, 124.5, 125.0, 129.8, 145.9, 154.0.

KA A 5 T H B 2,6- — & -4-3,3- =&
H55 A S ) R SR e S YRR R T £
3.3 HjEl{k 5-fr E-3-FRE-N-FEE-1H-1,3,5- = B-2-1
FZ(5)HE AL

DMLEY) Sa (& BN fE— 250 mL R,
A 25 mmol H A& N-FEE-N-FEZEAT. 35 mmol 37%
PRIV M 80 mL £ 1%, 7EHEHE T M H A oA 70 mmol
37% L HEARKIEH, IR, ¥ S NV A R 8 T 2[R
TLC PRER, PRSI Em#, #E, i Ks
[ 1A, HhuE, BT A 2088 2008 545 515 0 A
FEE 43%, mp. 105~107 C; '"H NMR (400 MHz,
CDCly) 8: 1.07 (t, J=6.8 Hz, 3H, CHj), 2.71 (q, J=6.8
Hz, 2H, CH,), 2.90 (s, 3H, NCH;), 4.24 (s, 2H, CH,), 4.33
(s, 2H, CH»), 9.31 (s, 1H, NH). Anal. calcd for C¢H13N50,:
C 38.50, H 7.00, N 37.41; found C 38.68, H 6.89, N 37.28.

KR AN 7384 i T R (144 Sb Al Se.
34 HEFEUAEY6 AR

£E 100 mL P4 3K A, I 5 mmol 77 [f]44 4.5 mmol
B AR 6 mmol TCIKERIRE X 30 mL 4B, FEiRHEE

http://sioc-journal.cn/ 2613
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T, AN 1 mmol BREREE.INEE, NI &5
1% 1 48 [ TLC BREF, f¢ kS K5 15 o #. 4l
UE, R EER, SRR LA L8R LRV
V=15 D) NBELAATHEEN 25, S2 R ED
6a~6o0.
1-{3-[4-(3,3- Z &R AHE)-2,6- A RAKE]H
F L -N-AE FE DKM e -2- 0 2 (6a): IR T LR, 7R
53%. '"H NMR (400 MHz, CDCl;) d: 2.10~2.14 (m, 2H,
CH,), 3.66 (t, J=7.2 Hz, 2H, CH,), 3.74~3.80 (m, 4H,
2XCH,), 4.01 (t, J=6.0 Hz, 2H, CH,), 4.59 (d, J=6.4 Hz,
2H, OCH,CH=C), 6.11 (t, J=6.4 Hz, 1H, C=CHCH,0),
6.84 (s, 2H, ArH), 8.10 (s, 1H, NH); *C NMR (100 MHz,
CDCly) 6: 29.7, 41.5, 42.2, 46.2, 65.6, 70.9, 115.4, 124.5,
125.1, 129.6, 145.7, 154.2, 161.5. Anal. caled for C,sH¢-
CI,N40,: C 39.33, H 3.52, N 12.23; found C 39.52, H 3.38,
N 12.05.
1-{4-[4-(3,3- M N A Fk)-2,6- “FRARE]IET
Fo Nl FE KM b -2- T B (6b): % B (AL E K, P2 38%.
m.p. 85~87 ‘C; '"H NMR (400 MHz, CDCl3) o: 1.82~
1.89 (m, 4H, 2XCH,), 3.46 (t, J=7.2 Hz, 2H, CH,),
3.65~3.69 (m, 2H, CH,), 3.76~3.82 (m, 2H, CH,), 3.97
(t, J=5.6 Hz, 2H, CH,), 4.59 (d, J=6.0 Hz, 2H, OCH,-
CH=C), 6.12 (t, J=6.4 Hz, 1H, C=CHCH,0), 6.84 (s,
2H, ArH), 8.09 (s, 1H, NH); *C NMR (100 MHz, CDCl5)
5: 23.8, 27.1, 41.5, 44.5, 45.7, 65.6, 72.8, 115.3, 124.6,
125.0, 129.7, 1458, 154.0, 161.5. Anal. caled for
C16H sCLLN4O,: C 40.70, H 3.84, N 11.87; found C 40.86,
H 3.72, N 11.69.
1-{5-[4-(3,3- S N A 3k)-2,6- ~ SURAIE]IEK
By -N-THFE KM ke -2- W i (6¢): VR B ELHPIR Y, PR
48%; "H NMR (400 MHz, d;-DMSO) 6: 1.44~1.79 (m,
6H, 3XCH,), 3.22~3.26 (m, 2H, CH,), 3.56~3.61 (m,
4H, 2X CH,), 3.90 (t, J=6.4 Hz, 2H, CH,), 4.68 (d, J=6.8
Hz, 2H, OCH,CH=C), 6.47 (t, J=6.4 Hz, 1H, C=CH-
CH,0), 7.13 (s, 2H, ArH); *C NMR (100 MHz, CDCl;) ¢:
22.6,26.2,29.1, 41.8, 43.9, 45.1, 65.2, 73.2, 115.5, 123.5,
125.9, 128.8, 145.1, 154.0, 160.4, 163.1. Anal. calcd for
C17H0CLN,O,: C 42.00, H 4.15, N 11.52; found C 42.19,
H 4.02, N 11.33.
1-{6-[4-(3,3- & TN 2)-2,6- ~F KA ED
B L -N- B R e e -2- WP i (6d): R B LIHDIR W, PR R
46%. "H NMR (400 MHz, CDCLy) §: 1.39~1.45 (m, 2H,
CH,), 1.54~1.66 (m, 4H, 2XCH,), 1.79~1.86 (m, 2H,
CH,), 3.37 (t, J=7.2 Hz, 2H, CH,), 3.60~3.65 (m, 2H,
CH,), 3.76~3.80 (m, 2H, CH,), 3.95 (t, J=6.4 Hz, 2H,

2614 http://sioc-journal.cn/
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CH,), 4.58 (d, J=6.4 Hz, 2H, OCH,CH=C), 6.12 (t, J=
6.4 Hz, 1H, C=CHCH,0), 6.84 (s, 2H, ArH), 8.08 (s, 1H,
NH); *C NMR (100 MHz, CDCl3) é: 25.6, 26.4, 27.1,
29.8, 41.4, 44.7, 45.7, 65.6, 73.5, 115.3, 124.6, 125.0,
129.7, 146.1, 153.9, 161.5. Anal. calcd for C;gHy,ClN,Oy:
C 43.22, H 4.43, N 11.20; found C 43.03, H 4.61, N 11.39.

1-{3-[4-(3,3- UM N A H)-2,6- ~ &R EHE]A
By -N-F I EMe k- 2- W i (6e): IR T LR Y, PR R
61%. '"H NMR (400 MHz, CDCl) d: 2.03~2.09 (m, 2H,
CH,), 3.34 (t, J=17.6 Hz, 2H, CH,), 3.68 (t, J=7.2 Hz, 2H,
CH,), 3.91~3.96 (m, 4H, 2XCH,), 4.52 (d, J=6.4 Hz,
2H, OCH,CH=C), 6.04 (t, J=6.4 Hz, 1H, C=CHCH,0),
6.78 (s, 2H, ArH); *C NMR (100 MHz, CDCl;) J: 26.5,
28.7, 43.4, 52.3, 64.6, 69.8, 114.4, 116.4, 123.5, 124.1,
128.6, 144.6, 153.2, 173.1. Anal. calcd for C¢H;sCI4N;-
0,S: C 42.22, H 3.32, N 9.23; found C 42.10, H 3.50, N
9.41.

1-{4-[4-(3,3- ZEAm N A HL)-2,6- A RAKLIET
FE L -N-FUHE E R e -2- P i (6): YR B R, R
45%. "H NMR (400 MHz, CDCl3) §: 1.81~1.93 (m, 4H,
2XCH,), 3.41 (t, J=7.6 Hz, 2H, CH,), 3.57 (t, J=7.2 Hz,
2H, CH,), 3.93 (t, J=7.2 Hz, 2H, CH,), 3.98 (t, J=6.4 Hz,
2H, CH,), 4.59 (d, J=6.4 Hz, 2H, OCH,CH=C), 6.12 (t,
J=6.4 Hz, 1H, C=CHCH,0), 6.85 (s, 2H, ArH); “C
NMR (100 MHz, CDCL3) 0: 23.7, 27.1, 27.4, 46.5, 52.8,
65.6, 72.6, 115.4, 124.5, 125.0, 129.7, 145.7, 154.1, 174.0.
Anal. caled for C,7H;,CI,N;0,S: C 43.52, H 3.65, N 8.96;
found C 43.39, H 3.81, N 9.09.

1-{5-[4-(3,3- SR N A H)-2,6- AR A K IEK
B -N- GRS I e e -2- 0 % (6g): TR EE IR, PR
51%. '"H NMR (400 MHz, CDCl;) 0: 1.44~1.80 (m, 6H,
3XCH,), 3.42 (t, J=7.2 Hz, 2H, CH,), 3.47 (t, J=7.6 Hz,
2H, CH,), 3.90 (t, J=6.4 Hz, 2H, CH,), 3.95 (t, J=7.6 Hz,
2H, CH,), 4.68 (d, J=6.8 Hz, 2H, OCH,CH=C), 6.48 (t,
J=6.4 Hz, 1H, C=CHCH,0), 7.14 (s, 2H, ArH); “C
NMR (100 MHz, CDCLy) 8: 22.6, 25.9, 27.3, 29.0, 46.0,
52.8, 65.2, 73.1, 115.5, 117.6, 123.5, 125.9, 128.8, 145.0,
154.0, 173.6. Anal. calcd for C;sHoCI4N;0,S: C 44.74, H
3.96, N 8.70; found C 44.56, H 4.13, N 8.83.

1-{4-[4-(3,3- ZFHm T A HL)-2,6- A RAKL]IET
FEy-5-FHE-N-RiY FE-1,3,5- I8 8R4 % (6h): ¥k B A [
&, P7Z 48%, m.p. 68~70 ‘C; 'H NMR (400 MHz,
CDCly) 0: 1.82~1.95 (m, 4H, 2XCH,), 3.03 (s, 3H,
N-CH,), 3.61 (t, J=7.2 Hz, 2H, CH,), 3.96 (t, J=6.4 Hz,
2H, CH,), 4.58 (d, J=6.4 Hz, 2H, OCH,CH=C), 4.90 (s,
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2H, CH,), 4.94 (s, 2H, CH,), 6.12 (t, J=6.4 Hz, 1H, C=
CHCH,0), 6.84 (s, 2H, ArH); “C NMR (100 MHz,
CDCly) §: 25.2, 26.8, 34.3, 48.7, 65.6, 72.7, 7.7, 79.7,
115.4,124.5,125.0, 129.7, 145.7, 154.1, 157.8. Anal. calcd
for C,7H,0CL,N,Os: C 40.66, H 4.01, N 11.16; found C
40.53,H4.17,N 11.32.

1-{3-[4-(3,3- — U T AL 2k )-2,6- SR A
ey -5- 2 HE-3- FH L N-R - 1,3,5- =R -2- D % (6): ¥k B
EHPRY), 7% 49%. "H NMR (400 MHz, CDCl;) 6: 1.13
(t, J=7.2 Hz, 3H, CHj), 2.04~2.13 (m, 2H, CH,), 2.78~
2.85 (m, 2H, CH,), 2.97 (s, 3H, NCH3), 3.67 (t, J=7.2 Hz,
2H, CH,), 3.92 (t, J=5.2 Hz, 2H, CH,), 4.29 (s, 2H, CH,),
4.41 (s, 2H, CH,), 4.52 (d, J=6.0 Hz, 2H, OCH,CH=C),
6.04 (t, J=6.4 Hz, 1H, C=CHCH,0), 6.77 (s, 2H, ArH);
C NMR (100 MHz, CDCLy): ¢ 12.2, 28.2, 34.3, 44.7,
45.6, 64.5, 65.5, 67.2, 69.6, 114.4, 123.4, 124.1, 128.5,
144.5, 153.2, 156.7. Anal. caled for C;gH,;CI4NsO,4: C
41.96, H 4.50, N 13.59; found C 41.82, H 4.69, N 13.72.

1-{5-[4-(3,3- SR N A H)-2,6- AR A IEK
H}-5- 2563 F BE-N-T 3E-1,3,5- = E-2- T % (6): ¥k B
LR, 7% 50%. 'H NMR (400 MHz, d¢-DMSO) o:
1.10 (t, J=72 Hz, 3H, CH;), 1.44~1.76 (m, 6H,
3XCH,), 2.70~2.75 (m, 2H, CH,), 2.86 (s, 3H, N-CHj),
3.29~3.33 (m, 2H, CH,), 3.89 (t, J=6.4 Hz, 2H, CH,),
4.41 (s, 2H, CH,), 4.45 (s, 2H, CH,), 4.68 (d, J=6.8 Hz,
2H, OCH,CH=C), 6.47 (t, J=6.4 Hz, 1H, C=CHCH,0),
7.14 (s, 2H, ArH); *C NMR (100 MHz, CDCl;) d: 13.0,
22.4,27.4,29.1, 34.4, 44.5, 47.7, 65.1, 65.2, 67.2, 73.2,
115.5,123.5, 125.9, 128.8, 145.1, 154.0, 156.4. Anal. calcd
for CyH,,CINsO,: C 44.22, H 5.01, N 12.89; found C
44.03, H 5.20, N 13.07.

1-{3-[4-(3,3- — &M 9 S 5 )-2,6- ~ R R BN
FEV ST -3 BE-N-RY - 1,3,5- = R-2- i (6K): 1% B
EEE, P2 42%. mp. 127~129 ‘C; 'H NMR (400
MHz, CDCl;) d: 0.90 (t, J=7.2 Hz, 3H, CH;), 1.48~1.53
(m, 2H, CH,), 2.01~2.06 (m, 2H, CH,), 2.70 (t, J=7.2
Hz, 2H, CH,), 2.97 (s, 3H, NCHj), 3.66 (t, J=7.2 Hz, 2H,
CH,), 3.92 (t, J=6.0 Hz, 2H, CH,), 4.28 (s, 2H, CH,), 4.39
(s, 2H, CH,), 4.52 (d, J=6.4 Hz, 2H, OCH,CH=C), 6.04
(t, J=6.4 Hz, 1H, C=CHCH,0), 6.77 (s, 2H, ArH); "*C
NMR (100 MHz, CDCl;) d: 10.4, 20.1, 28.2, 34.3, 45.6,
523, 64.5, 65.9, 67.6, 69.7, 114.4, 123.5, 124.1, 128.5,
144.5, 153.2, 156.7. Anal. calcd for C,oH,sCI4NsO,: C
43.12, H4.76, N 13.23; found C 43.28, H 4.61, N 13.05.

1-{4-[4-(3,3- ~RUAm AN AIL)-2,6- T EBAKIET
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-5 FE-3- FH L N-RY 3E-1,3,5- = -2- D g (61): ik %
Ry, 72 Z 46%. 'H NMR (400 MHz, d;-DMSO) 6:
0.88 (t, J=8.0 Hz, 3H, CHj), 1.49~1.93 (m, 8H, 4X
CH,), 2.64 (t, J=6.0 Hz, 2H, CH,), 2.85 (s, 3H, NCH,),
3.89 (s, 2H, CH,), 4.41 (s, 2H, CH,), 4.45 (s, 2H, CH,),
4.69 (d, J=4.0 Hz, 2H, OCH,CH=C), 6.48 (t, J=6.0 Hz,
1H, C=CHCH,0), 7.14 (s, 2H, ArH); “C NMR (100
MHz, CDCly) &: 11.5, 20.5, 24.4, 26.5, 30.9, 34.4, 47.5,
52.1, 65.3, 67.8, 72.9, 115.5, 123.5, 125.9, 128.8, 144.9,
154.0, 156.5. Anal. calcd for Cy0H,,CI4NsO,4: C 44.22, H
5.01, N 12.89; found C 44.37, H 4.88, N 12.76.
1-{5-[4-(3,3- Z&UAm T A HE)-2,6- SR A ] IE IR
Fy -5 FE-3-F Nl 3E-1,3,5- = B5-2-F i (6m): VK 7%
& 1A, 773 48%. m.p. 97~99 C; 'H NMR (400 MHz,
ds-DMSO0) 6: 0.87 (t, J=6.0 Hz, 3H, CH3), 1.45~1.58 (m,
6H, 3XCH,), 1.71~1.78 (m, 2H, CH,), 2.64 (t, J=8.0
Hz, 2H, CH,), 2.85 (s, 3H, NCH;), 3.29~3.33 (m, 2H,
CH,), 3.89 (t, J=6.0 Hz, 2H, CH,), 4.40 (s, 2H, CH,), 4.43
(s, 2H, CH,), 4.68 (d, J=4.0 Hz, 2H, OCH,CH=C), 6.47
(t, J=6.0 Hz, 1H, C=CHCH,O0), 7.14 (s, 2H, ArH); "°C
NMR (100 MHz, CDCly) d: 11.4, 20.5, 22.4, 27.4, 29.1,
34.4,47.7,52.1,65.2,65.4,67.7,73.2, 115.5, 123.5, 125.9,
128.8, 145.1, 154.0, 156.4. Anal. calcd for C,;H,C14N;5O4:
C 45.26, H 5.24, N 12.57; found C 45.41, H 5.06, N 12.43.
1-{3-[4-(3,3- — SUMii 15 280 58 )-2,6- — SR H N
JEy-5-1F T 3E-3-FIE-N-Ag 2E-1,3,5- —HE-2-TE % (6m): %
FEFEAK, PR 40%. mp. 69~71 C; 'H NMR (400
MHz, CDCl;) d: 0.87 (t, J=7.2 Hz, 3H, CHs), 1.29~1.49
(m, 4H, 2X CH,), 2.03~2.06 (m, 2H, CH,), 2.73 (t, J=
7.2 Hz, 2H, CH,), 2.98 (s, 3H, NCH,), 3.67 (t, J=7.2 Hz,
2H, CH,), 3.92 (t, J=5.2 Hz, 2H, CH,), 4.28 (s, 2H, CH,),
439 (s, 2H, CH,), 4.52 (d, J=6.4 Hz, 2H, OCH,CH=C),
6.04 (t, J=6.4 Hz, 1H, C=CHCH,0), 6.77 (s, 2H, ArH);
BC NMR (100 MHz, CDCly) 6: 12.8, 19.1, 28.2, 28.9,
34.3,45.6,50.2, 64.5,65.9, 67.7,69.7, 111.4, 123.4, 124.1,
128.5, 144.5, 153.2, 156.7. Anal. calcd for CyoH,7;C14N5O,:
C 44.22,H 5.01, N 12.89; found C 44.06, H 5.18, N 13.08.
1-{4-[4-(3,3- S MmN EFE)-2,6- —FRAKET
FEY-5-0E T HE-3-F L N-RG 4R -1,3,5- = -2- T i (60): ¥R
HOHCIRYD, 773 44%; "H NMR (400 MHz, ds-DMSO)
5: 0.89 (t, J=8.0 Hz, 3H, CH;), 1.28~1.72 (m, 8H,
4X CH,), 2.68 (t, J=6.0 Hz, 2H, CH,), 2.85 (s, 3H,
N-CH3), 3.38 (s, 2H, CH,), 3.89 (s, 2H, CH,), 4.41 (s, 2H,
CH,), 4.45 (s, 2H, CH,), 4.69 (d, J=4.0 Hz, 2H, OCH,-
CH=C), 6.48 (t, J=6.0 Hz, 1H, C=CHCH,0), 7.15 (s,
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2H, ArH); *C NMR (100 MHz, CDCl;) 6: 13.7, 19.7, 24.5,
26.5,29.2, 344, 47.5,49.8, 65.2, 67.8, 72.9, 115.5, 123.5,
125.9, 128.8, 144.9, 154.0, 156.5. Anal. calcd for C,;Hyo-
CI4N504: C 45.26, H 5.24, N 12.57; found C 45.08, H 5.41,
N 12.70.
3.4 EHEMEMIK

A B3 P B R B2 43 0l R R L (Oriental
WF B (Aphis  craccivora) « 2 TP IO
(Tetranychus cinnabarinus)F1#5 CE\(Nilaparvata lugens).

R E: X TG, FH R SFRRE— 8 i &
MlZh, F5nkiR-80 FLALGTIK) DMF ¥ i Boiil s 1%5E
TR, SR e RS MR RDAS 2] 500 pg/mL 25, HE
WRE 25 700] AT MR BN AR B 3 IR,
X HEL

R SRR ML %, Fd s TOKHHERLET 1)
Yy R IR E JE HARBA T, TN BT AR ) 5 5 L
h, HER 3 g Pl 10 S/, BT 24~27 TR
FEWEFE, WEZ)G 2 d MALE R, FFEIT gt

oef e ORI R EL: RIS, H S, il
A L ARTD i I A G A e EVR K FE T T
Potter Mi%s 55 T2 Ab3, AbPH 5 4D M A4 ¢ El B
T 24~27 CMEENEIR, WHRET 20~22 CUE
ENEEFE, 2 d AR, MBS A, R TS
gy

armyworm)

4B KL (Supporting Information) {LA&%) 6a~60 F
A7 1 'THNMR, C NMR Ei, X st kb ar P %
AT 335 (http://sioc-journal.cn/)_F %K.
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