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BRI 2,4- R 89 #h B Bt A Be KL SR S RN E MR 1%
ek IR wEREC  HEL o R ERERH

(CHELR RN R 6T 100193)
CRKITKEAR B SR 434205)

W A0 A R Mk 2,4 R 6 IR R Al T i Ak S M K B Atk b, AR Hydantocidin 7EAR A 44 P (VB A E 202
Hydantocidin 5'-phosphate [FJHF s, K 5-[4-F83E-3-TH 3828 () HE]-2,4- DKMtk — I p [A)4AS O,N-— b S0 A QG S0
HHAFENT 18 NEEHIHTBUL O-FiFE-N-pi 5E-5-[4-F2HE-3-M H 2R () FE -2, 4- DR Peibk — i A il ik Jre i A f b &, L4
PR IR, "H NMR, *'P NMR G R SHTRAE. VLA 45 BB W, AW O- LIE(NFE)-N-53 N FE-5-(4-F2 334
FENETE)-2 4-DK M4k — B AR G (B10, B16)7E 100 pg/mL WKL R X yiSZ I 2 64.1% 69.6%, O-FFH-N-1E T
BE-5-(4-J2FE-3-MH TR HE)-2,4- WK Pk T A1 P J R (B LS )Xo ieF BRI /N Sk SR B T R AP 1) % S P8, 7E 300 pg/mL
WIET 24 h IR IEZET-R 35125 100%F1 95%.

BRI DKMIR-2,4- R BRACEEBEIGES; IR RV A NG Ak

Synthesis and Biological Activity of Novel Phosphoramidate with
Hydantoin

Wang, Jinmin“ Dong, Hongbo” Xu, Zhihong™”
Liu, Bin“ Wang, Mingan™*
(“ Department of Applied Chemistry, China Agricultural University, Beijing 100193)

(® College of Agricuture, Yangtze University, Jingzhou 434025)

Han, Jintao®

Abstract Based on the synthesis of phosphates and phosphorylamides with hydantoin, the natural inhibitor of AdSS and its
activated hydantocidin-5'-phosphate in the plant, eighteen new O-alkyl-N-alkyl-5-[4-hydroxy-3-nitrophenyl(benzyl)]-2,4-
imidazolidinedione thiophosphoramidate derivatives with hydantoin were synthesized by the reaction of O,N-dialkyl thio-
phosphoryl chloride with 5-(4-hydroxy-3-nitrophenyl)- and 5-(4-hydroxy-3-nitrobenzyl)-2,4-imidazolidinedione intermediates,
and their structures were confirmed by IR, '"H NMR, *'P NMR spectral data and elemental analysis. The preliminary bioassay
showed that O-ethyl(propyl)-N-isopropyl-5-(4-hydroxy-3-nitrobenzyl)-2,4-imidazolidinedione thiophosphoramidates (B10 and
B16) have inhibitory rates of 64.1% and 69.6% against Brasica campestris at the concentration of 100 pg/mL, while
O-propyl-N-butyl-5-(4-hydroxy-3-nitrobenzyl)-2,4-imidazolidinedione thiophosphoramidate (B15) showed 100%, and 95%
insecticidal activities against Myzus persicae and Plutella xylostella at the concentration of 300 pg/mL.

Keywords 2.,4-imidazolidinedione; thiophosphoramidate; adenylosuccinate synthetase; biological activity

Bt o3 e ) 1R ) 32 A P JR) 2% AN ()RR 2 e A
TN, X ARRL BT BR B T S sk, DR B R
FEF )T ST T e AR A L I IR 5 31 IR A ke
(Adenylosuccinate synthetase, AdSS) & A 4K i Fi
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BT TWRAIIRR, F08 T E 5 MR, a1
AR ZRATE 5 3% 1OK P bk I B R0 e 1 1 7 Ao = 2 1) ol
P 45 KL 3 43 2 EL AT AR I P 0 S s 47 (O, A e R
b, AU YE Hydantocidin-5'-phosphate [ 45 k4 i
TR FRIE () AR FE RO 2 () 2L K bk 2,4-—
P Tl R P AN W IR R RS B iR, R e &) 2
AT Y R R R A M. AR SRR s FH o4 0 ) fr
(amiprophos)F g FF K22 Bl 1 R 5571 H-9201 145 F4
B W IR T ARG 5 IR EL A 3 1 5 R A, T
SCH R Tl R R B O AR B RZ R, JFE TGN
T 2B R A I L WA S 4, S0 R IR e B
YRR HOETE AL E D), B bGP A i e n
Scheme 1 fT7R.

1 SRIEERS
1.1 XE5IRF

Yanagimoto i T4 s A (il JE 1T R £% 1E); Bruker
DPX 300 MHz #% #3443, TMS 4 N #%, DMSO-dg 4 %
7, >'P NMR DL 85%M#& Ky 4MrCR A T L8k, °'P
FPRAAE A 121.50 MHz); Bruker IR-Tensor 27 44N
WU(KBr [k 772%); ST-02 JLE WX, ASSLE0 iy AL 2
BT RE I N 75 B AL T AT B A 7] 25 72(200~300 H), it
FHAR TR oA [l 7= Badk 1 43 B 4li, oK 35 o BT v+
PRAR L.
1.2 HEREIE K

5-(4-FR -3 A FE IR I )-2,4- K PAEIRR ] (A1): 5-(4-
FAHERHL)-2,4- WK MR Ipk — I 2 ESCHR[ 10, 13, 14175754l
. (100 mL = HEJEEH S, A 5-4-F AR
H5)-2,4- KM 7 9.6 g (0.05 mol), — /KA EALI
0.34 g, 1,4- 5 NI 40 mL, #iEHE N In#E 40 °C, W0
65%[IHIHIR 5.8 g (0.06 mol), T INTEYE, fRFF(E 40 CA

N, TR RE(TLC) KM (B TR AR L 101
[ EAN G IR A ). Y. 40 min 247, VAR b o
th, KA 4h JVIEARTER. 15710V, K SO e 28 bk
ZHE5, NN 95%I1) 2% 40 mL, $HitHE Fin#E 60 C,
A AT, g, A H FRERUK E S, 195
A 9.9 g I 84%. mp. 218~220 C; 'H NMR
(DMSO-ds) 6: 11.43 (s, 1H), 10.87 (s, 1H), 8.36 (s, 1H),
7.85 (d, J=2.2 Hz, 1H), 7.51 (dd, J=2.2, 8.6 Hz, 1H),
7.17 (d, J=8.6 Hz, 1H), 5.22 (s, 1H). HRMS calcd for
CoHgN;Os [M+H]" 238.0461, found 238.0464.

5-(4-FRFE-3- R FE N IE )2, 4- DK bk i (A2): 5-(4-
PRI AL )-2,4- WK bk — 1 2 JESCHR[10, 15, 16]7754Hl
. TR AL AR TV, B OS-(4-FR R AR)-2,4- K
Mgk WA AL A A2, IBCF 86%. mup. 223~225 C(X
BN 225~226 °C); '"H NMR (DMSO-ds) 6: 10.84 (s,
1H), 10.50 (s, 1H), 7.92 (s, 1H), 7.71 (d, J=2.4 Hz, 1H),
7.35 (dd, J=2.4, 8.5 Hz, 1H), 7.05 (d, J=8.5 Hz, 1H),
4.34~4.30 (m, 1H), 2.97~2.80 (m, 2H).

9 ANl ON- e AR AR BE S 4% SCHR[18] /715
il 4%
1.3 HBHIirLEY O-RE-N-IRE-5-4-FE-3-FHERF
£RE)-2,4-BRIEH AR SR R EE XL SRS A

FREL 5-(3-fiH-4-F L ATE /5L )-2,4- K 4k i
(2) mmol & T 50 mL T 4§ =10, AT ARE 20
mL, 0.02 g 4-N,N-_H 3L RE(DMAP), EtsN 0.40 mL (4
mmol), ZEIHEFE 5 min J5H NGRS 4 mmol, 7%
nseke, InFAmlm s Ny, Gl A TLCR BN AR &
RN 2 ¢ 1 1) L BR LT8R Tk (1) Y6 A 0O A 42 5-(3-
i -4 2 HE L/ 3 ) -2, 4- K bk — ] 5530 2K, SRR
256 h, 410N, B BR LR, SRR e A IR
FEVER, Ve A LR LEEAA TBECIARALE Y 10 1~

0

0 NH s ON R'0 I NH
HO-P-0—_ O HsCO._]] \PfZO(CHZ)n

| ﬁx\ P-0 CHs  red AN

(0]
OH N° O PN’
HO OH Amiprophos
Hydantocidin-5'-phosphate
(0] OoN

Sncl 3)
HOO(CHZn NH 2272 o (CHy)
HN/& HNO4

A1~A2 n=0,1

B1, B10 R'= C,Hs, R? = -C3H;
B4, B13 R'=CH;, R®=i-C3H;

B2, B11 R'=C,Hs, R?=n-C3H,
B5, B14 R'=CH3, R?=n-CH;

X=0,8; Y=0,S; Z=0,NH

R'o_}

s ON o)

P-CI 1

N R'O_Ii

n’&H RAN" \Pﬂ)@—(CHZ)H—&H
HN

R2HN"
B1~B9n=0 B10~B18 n=1

Acetone
O NEtg, reflux

B3, B12 R'=C,Hs, R?=n-CyHg
B6, B15 R'=CH;, R?=n-C4Hg

B7, B16 R'=n-CsH;, R?=iCzH; B8, B17 R'=n-CyH;, R®? =n-CzH; B9, B18 R'=n-C3H;, R% = n-CyHg

Scheme 1
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20 1), fHEE R R R A, TR TS I R
1k &%) B1~B18.

O- L6 -N-5¢ N FH-5-(4-F4 3 -3- T F K 3 )-2,4- Ik
WK ) £l P e i (BL): 3 € [ AR &5 i, R 83%.
m.p. 62~64 ‘C; '"H NMR (DMSO-ds) 6: 10.95 (s, 1H),
8.49 (s, 1H), 7.95 (d, J=2.1 Hz, 1H), 7.72 (dd, J=2.1, 8.6
Hz, 1H), 7.60 (d, J=8.6 Hz, 1H), 6.20 (dd, J=9.1, 15.9
Hz, 1H), 5.34 (s, 1H), 4.06~3.98 (m, 2H), 3.46~3.40 (m,
1H), 1.25 (t, J=7.2 Hz, 3H), 1.11 (d, J=6.3 Hz, 6H); *'P
NMR 6: 68.65, 68.59; IR (KBr) v: 3282, 3064, 1763, 1721
ecm'; ESI-MS m/z: 401.6 [M—H] . Anal. caled for
C1sHsO4NGPS: C 41.62, H 4.68, N 13.86; found C 41.79,
H 4.76, N 13.92.

O- L5 -N-V JE-5-(4- 57 T -3 F IR 3 )-2, 4- DK WA ik
AR AR B BR(B2): B AL EARY R, R 78%. m.p.
58~60 ‘C;'"HNMR (DMSO-dy) d: 10.96 (s, 1H), 8.51 (s,
1H), 7.95 (d, J=2.1 Hz, 1H), 7.72 (dd, J=2.1, 8.6 Hz,
1H), 7.58 (d, J=8.6 Hz, 1H), 6.20 (dt, J=6.6, 15.9 Hz,
1H), 5.35 (s, 1H), 4.10~3.99 (m, 2H), 2.95~2.84 (m,
2H), 1.49~1.42 (m, 2H), 1.26 (t, J=6.9 Hz, 3H), 0.85 (t,
J=17.5 Hz, 3H); *'P NMR §: 70.34, 70.29; ESI-MS m/z:
401.6 [M—H]; IR (KBr) v: 3291, 3077, 1776, 1725 cm .
Anal. calcd for Ci,H;00,NgPS: C 41.67, H 4.70, N 13.82;
found C 41.79, H 4.76, N 13.92.

O- L HE-N-T 3E-5-(4-F8 55 -3- 1 2 2K 3 )-2,4- WK Wb
AR R (B3): pE R AR SS A, I 56%. mup.
64~66 °C; "H NMR (DMSO-d;) d: 10.95 (s, 1H), 8.50 (s,
1H), 7.96 (d, J=2.1 Hz, 1H), 7.72 (dd, J=2.1, 8.6 Hz,
1H), 7.58 (d, J=8.6 Hz, 1H), 6.21 (dt, J=6.6, 15.9 Hz,
1H), 5.35 (s, 1H), 4.10~3.99 (m, 2H), 2.99~2.88 (m,
2H), 1.47~1.26 (m, 4H), 1.28 (t, J=6.9 Hz, 3H), 0.85 (t,
J=17.5 Hz, 3H); *'P NMR ¢: 70.34, 70.30; IR (KBr) v:
3368, 3076, 1778, 1726 cm™'; ESI-MS m/z: 415.6 [M—
H] . Anal. caled for C;sH,;O4NgPS: C 43.38, H 5.03, N
13.43; found C 43.27, H 5.08, N 13.46.

O- M FE-N-5 N JE-5-(4- 72 36 -3-fil 3t IRk )-2,4- K e
bR ) £, I M B (B o Ea T AR &5, R 72%.
m.p. 72~74 ‘C; '"H NMR (DMSO-d;) 6: 10.95 (s, 1H),
8.52 (s, 1H), 7.96 (d, J=2.1 Hz, 1H), 7.74 (dd, J=2.1, 8.6
Hz, 1H), 7.62 (d, J=8.6 Hz, 1H), 6.25 (dd, J=9.1, 15.9
Hz, 1H), 5.35 (s, 1H), 3.72 (d, J=14.2 Hz, 3H), 3.50~
3.43 (m, 1H), 1.13 (d, J=6.5 Hz, 6H); *'P NMR d: 70.61,
70.55; IR (KBr) v: 3291, 3073, 1774, 1726 cm ™ '; ESI-MS
m/z: 387.6 [M—H] . Anal. calcd for C;3H;;04N¢PS: C
40.27, H 4.39, N 14.36; found C 40.21, H 4.41, N 14.43.
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O-H 56 -N-TH & -5-(4-F8 L 31 2R 56 )-2,4- K Pk b
ZHAGRAC BB BR(BS): 35 A RIE, I 63%. 'H
NMR (DMSO-dg) 6: 10.97 (s, 1H), 8.52 (s, 1H), 7.99 (d,
J=2.0 Hz, 1H), 7.74 (dd, J=2.0, 8.6 Hz, 1H), 7.61 (d, J=
8.6 Hz, 1H), 6.28 (dt, J=6.6, 15.9 Hz, 1H), 5.37 (s, 1H),
3.70 (d, J=14.2 Hz, 3H), 2.97~2.86 (m, 2H), 1.51~1.41
(m, 2H), 0.86 (t, J=7.5 Hz, 3H); *'P NMR 6: 72.43, 72.37;
IR (KBr) v: 3176, 3068, 1770, 1725 cm™'; ESI-MS m/z:
387.6 [M—H] . Anal. calcd for C;3H;;04NgPS: C 40.29, H
4.48,N 14.27; found C 40.21, H 4.41, N 14.43.

O-H FE-N-"T BE-5-(4-F2 FE-3- B L R I )-2,4- 10K I
ZHAGRAC B BE L BR(B6): 3 (A HRIAE, WE 74%. 'H
NMR (DMSO-dg) 6: 10.97 (s, 1H), 8.52 (s, 1H), 7.98 (d,
J=2.1 Hz, 1H), 7.74 (dd, J=2.1, 8.6 Hz, 1H), 7.60 (d, J=
8.6 Hz, 1H), 6.26 (dt, J=6.6, 15.9 Hz, 1H), 5.37 (s, 1H),
3.69 (d, J=14.2 Hz, 3H), 3.01~2.89 (m, 2H), 1.49~1.24
(m, 4H), 0.87 (t, J=7.5 Hz, 3H); *'P NMR 6: 72.45, 72.39;
IR (KBr) v: 3244, 3069, 1764, 1724 cm™'; ESI-MS m/z:
401.6 [M—H] . Anal. calcd for C14H;9O4NgPS: C 41.63, H
4.61,N 13.84; found C 41.79, H 4.76, N 13.92.

O-TN & -N-J7 N FE-5-(4-F2 3 -3- A FE R )-2,4- Ik
Wbk I e Tl P b W (B7): B € B A i, IR 49%.
m.p. 62~64 ‘C; 'H NMR (DMSO-dg) 6: 10.96 (s, 1H),
8.51 (s, 1H), 7.96 (d, J=2.1 Hz, 1H), 7.73 (dd, J=2.1, 8.6
Hz, 1H), 7.62 (d, J=8.6 Hz, 1H), 6.20 (dd, J=9.1, 16.8
Hz, 1H), 5.35 (s, 1H), 3.97~3.90 (m, 2H), 3.51~3.45 (m,
1H), 1.67~1.60 (m, 2H), 1.13 (d, J=6.3 Hz, 6H), 0.91 (t,
J=7.2 Hz, 3H); *'P NMR ¢: 68.56, 68.50; IR (KBr) v:
3383, 3073, 1775, 1726 cm™'; ESI-MS m/z: 415.6 [M—
H] . Anal. calcd for C;sH,O4NgPS: C 43.35, H 5.09, N
13.48; found C 43.27, H 5.08, N 13.46.

O- TN B -N- T 5 -5-(4-F8 5L -3- M 2 2R 55 )-2,4- K Pk b
T RERACHE L R (B8): B AL i, W 66%, m.p.
92~94 °C; 'H NMR (DMSO-dg) d: 10.95 (s, 1H), 8.51 (s,
1H), 7.95 (d, J=2.1 Hz, 1H), 7.72 (dd, J=2.1, 8.6 Hz,
1H), 7.57 (d, J=8.6 Hz, 1H), 6.20 (dt, J=6.6, 16.5 Hz,
1H), 5.35 (s, 1H), 3.97~3.89 (m, 2H), 2.96~2.84 (m,
2H), 1.66~1.59 (m, 2H), 1.49~1.40 (m, 2H), 0.89 (t, J=
7.2 Hz, 3H), 0.85 (t, J=7.5 Hz, 3H); *'P NMR ¢: 70.40,
70.36; IR (KBr) v: 3355, 3068, 1776, 1714 cm'; ESI-MS
m/z: 415.6 [M—H] . Anal. calcd for C;sH, O4N¢PS: C
43.32, H 5.05, N 13.40; found C 43.27, H 5.08, N 13.46.

O-TNE-N-T i -5-(4-F8 5L 31 2R 5L )-2,4- K Pk b
AR BERZ N (BY): B AR R, R 51%. mup.
48~50 “C; "H NMR (DMSO-dg) d: 10.95 (s, 1H), 8.51 (s,
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1H), 7.95 (d, J=2.1 Hz, 1H), 7.72 (dd, J=2.1, 8.6 Hz,
1H), 7.57 (d, J=8.6 Hz, 1H), 6.20 (dt, J=6.6, 16.5 Hz,
1H), 5.35 (s, 1H), 3.97~3.89 (m, 2H), 2.96~2.84 (m,
2H), 1.66~1.59 (m, 2H), 1.49~1.40 (m, 2H), 0.89 (t, J=
7.2 Hz, 3H), 0.85 (t, J=7.5 Hz, 3H); >'P NMR 4: 70.57,
70.51; IR (KBr) v: 3222, 3073, 1772, 1726 cm™'; ESI-MS
m/z: 429.6 [M—H] . Anal. caled for C;sH;304NgPS: C
44.59, H 5.36, N 13.09; found C 44.65, H 5.39, N 13.02.

O- L5 -N-5¢ N H-5-(4-F4 3 -3- T FE 7 3 )-2,4- 0K
Dbk W R A C I I i R (B10): 2% (A A LS &, R 87%.
m.p. 56~58 ‘C; '"H NMR (DMSO-de) o: 10.58 (s, 1H),
8.92 (s, 1H), 7.76 (d, J=2.1 Hz, 1H), 7.60 (dd, J=2.1, 8.6
Hz, 1H), 7.43 (d, J=8.6 Hz, 1H), 6.80 (dd, J=9.1, 15.9
Hz, 1H), 4.36~4.33 (m, 1H), 4.15~4.08 (m, 2H), 3.66~
3.62 (m, 1H), 3.42~3.22 (m, 2H), 3.05~3.00 (m, 1H),
1.25 (t, J=7.2 Hz, 3H), 1.11 (d, J=6.3 Hz, 6H); *'P NMR
J: 68.65, 68.59; IR (KBr) v: 3176, 3064, 1763, 1721 cm” ';
ESI-MS m/z: 415.6 [M—H] . Anal. caled for C;sH,;O4-
NPS: C 43.24, H 5.01, N 13.49; found C 43.27, H 5.08, N
13.46.

O- L HE-N-TN B -5-(4-F8 55 -3- A L5 3 )-2,4- WK Wb
A TR (BT B FE AR K, R 82%.
m.p. 54~56 ‘C; '"H NMR (DMSO-de) 6: 10.59 (s, 1H),
7.99 (s, 1H), 7.79 (d, J=2.1 Hz, 1H), 7.56 (dd, J=2.1, 8.6
Hz, 1H), 7.46 (d, J=8.6 Hz, 1H), 6.20 (dt, J=6.0, 15.6
Hz, 1H), 4.40~4.38 (m, 1H), 4.06~4.00 (m, 2H), 3.00~
2.85 (m, 2H), 1.46~1.41 (m, 2H), 1.26 (t, J=6.9 Hz, 3H),
0.85 (t, J=7.5 Hz, 3H); *'P NMR &: 70.04, 69.98; IR
(KBr) v: 3277, 3065, 1767, 1722 cm™'; ESI-MS m/z: 415.6
[M—H] . Anal. calcd for CisH,;O4N¢PS: C 43.34, H 5.13,
N 13.41; found C 43.27, H 5.08, N 13.46.

O- L HE-N-"1 BE-5-(4-F2 HE-3- A HE R I )-2,4- K Mz gk
W AR A I TR (B12): B AR R, R 74%.
m.p. 48~50 ‘C; '"H NMR (DMSO-de) o: 10.59 (s, 1H),
7.98 (s, 1H), 7.79 (d, J=2.1 Hz, 1H), 7.54 (dd, J=2.1, 8.6
Hz, 1H), 7.45 (d, J=8.6 Hz, 1H), 6.20 (dt, J=6.6, 15.9
Hz, 1H), 4.39~4.37 (m, 1H), 4.08~3.99 (m, 2H), 3.04~
2.88 (m, 2H), 1.47~1.39 (m, 2H), 1.25 (t, J=6.9 Hz, 3H),
0.86 (t, J=7.5 Hz, 3H); *'P NMR J: 70.05, 69.99; IR
(KBr) v: 3398, 3073, 1767, 1722 cm™'; ESI-MS m/z: 429.6
[M—H] . Anal. calcd for C;sHy;O4NgPS: C 44.54, H 5.32,
N 13.10; found C 44.65, H 5.39, N 13.02.

O-H L -N-J7¢ N FE-5-(4-F2 3 -3- A FE 7 3 )-2,4- Ik
WhR WA C R L R (B13): T EARY K, R 80%.
m.p. 52~54 ‘C; '"H NMR (DMSO-ds) 6: 10.95 (s, 1H),
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8.52 (s, 1H), 7.96 (d, J=2.1 Hz, 1H), 7.74 (dd, J=2.1, 8.6
Hz, 1H), 7.62 (d, J=8.6 Hz, 1H), 6.25 (dd, J=9.1, 15.9
Hz, 1H), 5.35 (s, 1H), 3.72 (d, J=14.2 Hz, 3H), 3.50~
3.43 (m, 1H), 1.13 (d, J=6.5 Hz, 6H); *'P NMR ¢: 70.61,
70.55; IR (KBr) v: 3391, 3074, 1767, 1723 cm™'; ESI-MS
m/z: 401.6 [M—H] . Anal. caled for Ci4H,;O4N¢PS: C
41.61, H 4.66, N 13.88; found C 41.79, H 4.76, N 13.92.

O- T FE-N-P HE-5-(4-F5 56 -3 565 3 )-2,4- K M Ik
A A B IR TR (B14): B R AR, IR 65%.
'H NMR (DMSO-d) 6: 10.59 (s, 1H), 7.99 (s, 1H), 7.81
(d, J=2.0 Hz, 1H), 7.55 (dd, J=2.0, 8.6 Hz, 1H), 7.46 (d,
J=8.6 Hz, 1H), 6.20 (dt, J=6.6, 15.9 Hz, 1H), 4.41~4.36
(m, 1H), 3.69 (d, J=14.2 Hz, 3H), 3.04~2.89 (m, 2H),
1.45~1.37 (m, 2H), 0.86 (t, J=7.2 Hz, 3H); *'P NMR ¢:
72.12, 72.06; IR (KBr) v: 3348, 3068, 1767, 1724 cm™';
ESI-MS m/z: 401.6 [M—H] . Anal. caled for Ci4H,;04-
NgPS: C 41.73, H 4.81, N 13.97; found C 41.79, H 4.76, N
13.92.

O-H BE-N-T E-5-(4-FH JE 31 FE A 58 )-2,4- K Pk b
T HARRACHE LR (B15): B MPIRIGAE, W 57%. 'H
NMR (DMSO-dq) d: 10.59 (s, 1H), 7.99 (s, 1H), 7.80 (d,
J=2.1Hz, 1H), 7.55 (dd, J=2.1, 8.6 Hz, 1H), 7.47 (d, J=
8.6 Hz, 1H), 6.27 (dt, J=6.6, 15.9 Hz, 1H), 4.40~4.37
(m, 1H), 3.70 (d, J=14.2 Hz, 3H), 3.04~2.85 (m, 2H),
1.49~1.38 (m, 4H), 0.84 (t, J=7.2 Hz, 3H); *'P NMR ¢:
72.08, 72.02; IR (KBr) v: 3298, 3064, 1770, 1725 cm ™ ';
ESI-MS m/z: 415.6 [M—H] . Anal. calcd for C;sH;,;04-
NPS: C 43.36, H 5.15, N 13.49; found C 43.27, H 5.08, N
13.46.

O-TN FE-N- 57 T -5 -(4-F8 e -3-Fif 8 ik ) -2, 4- DK e
Obk W A QI EE L R (B16): B[ AR K, IR 54%.
m.p. 60~62 ‘C; '"H NMR (DMSO-d;) 6: 10.58 (s, 1H),
7.98 (s, 1H), 7.79 (d, J=2.1 Hz, 1H), 7.55 (dd, J=2.1, 8.6
Hz, 1H), 7.48 (d, J=8.6 Hz, 1H), 6.16 (dd, J=9.1, 16.8
Hz, 1H), 4.41~4.36 (m, 1H), 3.95~3.88 (m, 2H), 3.48~
3.42 (m, 1H), 3.06~2.93 (m, 2H), 1.65~1.58 (m, 2H),
1.09 (d, J=6.3 Hz, 6H), 0.86 (t, J=7.2 Hz, 3H); *'P NMR
3: 68.24, 68.18; IR (KBr) v: 3377, 3068, 1763, 1723 cm ™ ';
ESI-MS m/z: 429.6 [M—H] . Anal. calcd for C;sH»;04-
NPS: C 44.57, H 5.34, N 13.06; found C 44.65, H 5.39, N
13.02.

O-TN FE-N-T 56 -5-(4-F2 56 -3 565 3 )-2,4- K Me Ik
B A B R TR (B17): B AR R, R 54%.
m.p. 52~54 ‘C; '"H NMR (DMSO-ds) 6: 10.59 (s, 1H),
7.99 (s, 1H), 7.80 (d, J=2.1 Hz, 1H), 7.56 (dd, J=2.1, 8.6
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Hz, 1H), 7.45 (d, J=8.6 Hz, 1H), 6.20 (dt, J=6.6, 16.5
Hz, 1H), 4.39~4.35 (m, 1H), 3.96~3.88 (m, 2H), 3.03~
2.85 (m, 4H), 1.66~1.58 (m, 2H), 1.48~1.41 (m, 2H),
0.91 (t, J=7.2 Hz, 3H), 0.84 (t, J=7.5 Hz, 3H); *'P NMR
J: 70.08, 70.02; IR (KBr) v: 3301, 3068, 1765, 1722 cm ™ ';
ESI-MS m/z: 429.6 [M—H] . Anal. caled for CisH,304-
NgPS: C 44.69, H 5.43, N 12.97; found C 44.65, H 5.39, N
13.02.

O-TNZE-N-"T JE-5-(4-F2 55 -3-Aif 55 2 )-2,4- IR e gk
AR AR B ER(B18): PR, K 61%. 'H
NMR (DMSO-dg) : 10.59 (s, 1H), 7.98 (s, 1H), 7.80 (d,
J=2.1 Hz, 1H), 7.55 (dd, J=2.1, 8.6 Hz, 1H), 7.45 (d, J=
8.6 Hz, 1H), 6.19 (dt, J=6.6, 16.5 Hz, 1H), 4.41~4.36
(m, 1H), 3.96~3.88 (m, 2H), 3.04~2.89 (m, 4H), 1.65~
1.58 (m, 2H), 1.45~1.25 (m, 4H), 0.91 (t, J=7.2 Hz, 3H),
0.86 (t, J=7.5 Hz, 3H); *'P NMR §: 70.40, 70.36; IR
(KBr) v: 3290, 3060, 1763, 1724 cm™'; ESI-MS m/z: 443.6
[M—H] . Anal. calcd for C7H,504N¢PS: C 45.82, H 5.72,
N 12.54; found C 45.94, H 5.67, N 12.61.

1.4 EYEMNE

ok BT P SR VR S LY AN AR, R TG
SR R fid o N SRR VAT, ARSI AN s
0 BOH Kb 3 07 A L SCR[10, 117, BR BRI duid v 43 )
PL &1 B (Glyphosate, Glp) F1 B 4E 1% 2% (Avermectin,
Ave.) XTI Z5 7).
2 GRS
21 BRUEYHEK

AR 2 — 2R S T b &4, (H IR A
5 5 TR AL, SMAE AT VR IR IE B AT — e R IR A
ASCEILT PL 65%IAHIR A SnClye2H,0 1E M ik,
At DL 84% LA F S35 B T rh [AMA S-[(3-fil 2-4-7%
FEYAR/RHE]-2,4-0K bk (AL, A2), W RALT HEELL
IR AT WAL 2% A2 (VAN O-kedE-N-ge LA
WEIE S S P R AA A1 T A2 NI, DL= 2k S R 7,
RNV BE NIRRT, T2 AR 10 h LA E, M (A]
B ST KaCOs TEZIR T, IRIElA 5 h Zidq it
B} FEATY K, NI ()B4 0, AR A R 5
FEUCEA R, FTREAL TR 2,4-BK PRIER PR 2% A ]
IATE KoCO3 /KM= A 1K) OH [ B FREBOFIAFT AL, 4 ff
M = SRR, AL BT NN-— F g e
(DMAP), AefEAl S NI TR 4R%E 2 4~6 h idi, N5E
Bl eE A E AT Al S 13 2 B AR S, SR
49%~87%_ [H].
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HArb &2 IR i, 76 3100~3500 cm™ ' {5 [
PIAT JL TR () N—H 35 3 T Wficlé, #F 1710~1790 em ™!
T A L) C=0 Wulg. DUbE4 B4 il 7
"H NMR i, 38 50 A o S S0 of b m] AASH e B
ey R B, Sar sl PV BORBRES . IR IR A
P i TH NMIR 3% LR RN X R AT A3 B 45 8 —
B AE 5 10.97~10.58 F1 8.60~7.99 Kb4) 5l Ay 1Dk MEwbk R
TR AN R W, A TH NMR ] & £
W e T 5 PR PSS, A HECN Jonn=
15.9~16.8 Hz, W15 A3 H I [R5 38 n] DLy i 00 ) 2
Jrocn=14.2 Hz. {ETEEDT 3P NMR Hh Ak ZEAT
FAE 6 68~72 2 [i), AR WAL A WL e R 2R
AP PP NMR A2 i — 80 [ &I 5
Tl I~ A 3% 1R DY A 2 PR AS AR (7] T T BT P Ak 54,
DL B IOK b 2 AR 5 A7 it A2 A 170 T2 S P9 T %o Bt
RIS, A A HBLPI%& *'P NMR %
2, HIEL AR 6 HAT 0.04~0.06 (1922 5.
2.3 BEMRAEM

BRECE PERIIH LI 45 R WK 1, 75 100 pug/mL AL
F, PR PO R A S P A, RS
Y1 B10, B13 F1 B16 Xy 52 1AL K A7 B W (4B, 40
I 5K 64.1%, 55.4%F 69.6%, & TR T 0 R 2471
FOH RS, RN 2 1) 2 — AN B &)
B10~B18 [bib &4 B1~B9 Xl (K lim i, &4
SRR S5 R B B AL S B10, B13 A1 B16 sl
NG R B U T3 A B BRI IE T R 850 B i e
&Y BI1~B18; Z ML SRR R I — & g
P, RO FRERE i TR 28 /N T B2 7 H IR, R
TX 4K B A0 i S R L 1) ok R 2 389 Lt R 24 71
O BRI BR B VEZE . 5 OCER[10, 11TAFFTSE AT LU,
T gl 1 e s 5 o 1l P M R s A 8 R TR S A5 D 1)
PR BTSRRI W (EAS T R R, ASCE I H
PR G 5 B R SR H-9201 RE5RIAIL, 255
e W JH LR IR DR b [ R R i 1 T AR 2,4- 0K Mempk —
PR 2,4-0K FARIpR -5 FF S, (ECHT Ak B o0 il SR
) o B PR 1) J8 35 PRI BN 2k, X 5 Sk 12, 2016 T
ERNA VIR EE SR RIFA T2 &, HIR
A RERE— BT, DA ORI Sk A3 SOt ) H Bk
WEPREAT T 7% JUETERIIH, R 1 AR HE W) 505 45
REIR, 75300 pg/mL B /A 0t B/
S 24 h R IEAET 3 BT 50%, B W Wl i) o~ g
PE, (HRWAEY) BIS XTI HR /N 1) 3% S P R
U, BIFAET R 9100 100%AH01 95%, 3k 1) &2 fifi sk
9o 25 HAE B T2 A AW R JUEYE. SRR UG, kg
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*1

WA Y B1~B18 [FFR 5 o HUE HEGNH 2R B0 T4/ %)

Table 1 Herbicidal and insecticidal activities (inhibition or mortality rates/%) of compounds B1~B18

Compd. B. campestris E. rusgalli M. persicae P. xylostella Compd. B. campestris E. crusgalli M. Persicae P. xylostella
B1 0 5.0 36 0 B10 64.1 25.0 24 0
B2 13.7 10.0 26 0 B11 2.7 15.0 19 0
B3 0 0 49 0 B12 10.8 10.0 23 0
B4 0 0 25 0 B13 55.4 20.0 18 0
B5 21.1 10.0 23 0 B14 322 0 27 0
B6 44 4 5.0 26 0 B15 46.9 15.0 100 95
B7 19.3 15.0 21 0 Bl16 69.6 15.0 37 0
B8 14.1 15.0 38 30 B17 12.0 10.0 19 0
B9 31.3 10.0 24 0 B18 37.8 20.0 17 0

Glyphosate 73.2 21.5 - - Glyphosate 73.2 21.5 — —

Avermectin — — 100 100 Avermectin — 100 100

IR B I it T e P 5 A 8 T AR B o 4 I8 BB v R B
AR HOEPE T H 19, 31X 0] G855 W RE AL I8 45 44 v I e
T T W R o 5 0ol 1 Je & 40 B oy T AR Ak 9 AR
KR, ELUGE 51 vk P EA T,
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