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Abstract: Twenty-two 2-(4-aryloxyphenoxy) propionic acid derivatives were designed and synthesized
from (R)-2-(4-hydroxyphenoxy) propanoic acid by etherification, acylation, amidation or esterification.
Their structures were characterized by "HNMR, “CNMR, HRMS and elemental analysis. The bioassay
results indicated that most of compounds exhibited excellent herbicidal activity and selectivity against
monocotyl-edonous weeds at the dosage of 75 g/hm?. In particular, compounds IVa, V¢, IVf, Vg and IVi
exhibited 100% herbicidal efficiency in both pre- and postemergence treatments against Digitaria
sanguinalis, Echinochloa crus-galli L and Setaria viridis.
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10 min, A =% 1.0 g( 10 mmol ), 4k 3 h,
fEIA 100 mL vk/KH, CH,Cl, 8B, Na,SO, T,
VB, AL JEATAR 3] 2-(4-T5F R A LN IR A W)
Va~v,

ML IE -3- 55 -(R)-2-[4-(3- - 5- SR M IE -2- 48 JE ) 4% 4
FINRER (IVa): 0.58 g, =% 45%, BEAIMRE
&, "HNMR (CDCls, 400 MHz), o: 1.81 (d, J=6.8 Hz,
3H, CHs), 5.00 (q, J=6.8 Hz, 1H, CH), 7.02 (d,
J=9.2 Hz, 2H, PhH), 7.11 (d, J=9.2 Hz, 2H, PhH),
7.35 (dd, J= 8.4 Hz,4.4 Hz, 1H, Py-H), 7.44~7.47 (m,
IH, Py-H), 7.50 (dd, J= 9.2 Hz, 2.0 Hz, 1H, Py-H),
7.88 (d, J=2.0 Hz, 1H, Py-H), 8.39 (d, J=2.8 Hz, 1H,
Py-H), 8.50 (dd, J= 4.4 Hz, 1.6 Hz, 1H, Py-H);
3CNMR (CDCls, 100 MHz), &: 18.57, 73.19, 116.28,

122.47, 124.02, 124.90, 125.08, 129.06, 140.17,
142.94, 145.63, 147.00, 147.24, 147.40, 148.28,

154.67, 170.22, Anal. Calcd. for C;oH;,CIFN,04, %:
C 58.70, H 3.63, N 7.21, found: C 58.91, H 3.55, N
7.10,
(R)-2-[4-(3-F-5- ML WE -2- 48, 3 ) A8 SH L N R 2R
IR (IVb): 0.71 g, P23 51%, TR,
'HNMR (CDCl;, 400 MHz), §: 1.56 (d, J=6.8 Hz, 3H,
CH3), 2.95 (t, J =6.8 Hz, 2H, CH,), 4.40 (t, J=6.8 Hz,
2H, CH,), 4.68 (q, J=6.8 Hz, 1H, CH), 6.84 (d, J=9.2
Hz, 2H, PhH), 7.03 (d, J=9.2 Hz, 2H, PhH), 7.17~7.31
(m, 5H, PhH), 7.49(dd, J =9.2Hz, 2.4 Hz, 1H, Py-H),
7.85 (d, J=2.4 Hz, 1H, Py-H); "CNMR (CDCls, 100
MHz), §: 18.58, 34.94, 65.56, 73.06, 116.01, 122.25,
124.82, 125.00, 126.65, 128.52, 128.87, 137.30,
140.09, 145.64, 146.95, 148.28, 154.91, 172.02, Anal.
Caled. for CpoHoCIFNO,, %: C 63.54, H 4.61, N 3.37,
found: C 63.40, H 4.49, N 3.30,
(R)-2-[4-(3-3R-5-FAMEIE -2- 58 ) R A L N R 5%
fis (IVc): 0.86 g, F=% 59%, JREEEEIA, M
125.7~126.5 °C; '"HNMR (CDCls, 400 MHz), 6: 1.84
(d, J=6.8 Hz, 3H, CH3), 5.02 (q, J=6.8 Hz, 1H, CH),
7.06 (d, J=9.2 Hz, 2H, PhH), 7.13~7.18 (m, 3H, PhH
+ Naphthol-H), 7.47~7.53 (m, 4H, Naphthol-H), 7.80
(dd, J=7.2Hz, 2.0 Hz, 1H, Py-H), 7.83~7.86 (m, 2H,
Naphthol-H), 7.88 (d, J=2.4 Hz, 1H, Py-H); *CNMR
(CDCls, 100 MHz), d: 18.67, 73.37, 116.30, 118.33,

120.54, 122.42, 124.88, 125.06, 12591, 126.70,
127.65, 127.78, 129.56, 131.56, 133.62, 140.13,

140.19, 145.68, 147.29, 147.81, 154.89, 170.86, Anal.
Caled. for C,4H,,CIFNO,, %: C 65.84, H3.91, N 3.20,
found: C 65.73, H3.89, N 3.11,

N-7R K -(R)-2-[4-(3- i -5- A ML WE -2- 5 58 ) R4
FENRBENE (IVd): 0.84 g, =& 61%, HAFHA,
#4515 108.0~109.1 °C; '"HNMR (CDCls, 400 MHz),

5:1.54 (d, J=6.8 Hz, 3H, CH;), 2.71~2.85 (m, 2H,
CH,), 3.47~3.66 (m, 2H, CH.), 4.61 (q, J=6.8 Hz, 1H,

CH), 6.45 (br, s, 1H, NH), 6.86 (d, J=8.8 Hz, 2H,
PhH), 7.08~7.10 (m, 4H, PhH), 7.18~7.29 (m, 3H,
PhH), 7.51 (dd, J=8.8Hz, 2.4 Hz, 1H, Py-H), 7.85 (d,
J=2.4 Hz, 1H, Py-H); "CNMR (CDCls, 100 MHz), o:
18.93, 35.67, 40.06, 75.57, 116.24, 122.55, 124.90,
125.09, 126.53, 128.64, 128.76, 138.46, 140.09,
140.15, 147.23, 150.14, 154.26, 171.92, Anal. Calcd.
fOI' C22H20C1FN203, %: C 6369, H 486, N 675,
found: C 63.55, H4.87, N 6.56,

(R)- U & 5 W bk -2- -2 - [4-(3-F-5- G MH g -2- 4
FREILINE (IVe): 0.78 g, F=H 55%, B (i
R A, 'THNMR (CDCls, 400 MHz), d: 1.67 (d, J=6.8
Hz, 3H, CHj), 2.73~2.94 (m, 2H, CH,), 3.64~3.99 (m,
2H, CH,), 4.66~4.96 (m, 2H, CH,), 5.01 (q, J=6.8 Hz,
1H, CH), 6.91~7.20 (m, 8H, PhH), 7.48 (dd, J=8.8
Hz, 2.0 Hz, 1H, Py-H), 7.85 (d, J=2.0 Hz, 1H, Py-H);
BCNMR (CDCls, 100 MHz), 6: 17.87, 29.52, 44.98,
46.82, 74.91, 115.77, 122.39, 124.82, 125.00, 126.51,
128.38, 128.96, 132.72, 133.73, 140.13, 145.63,
146.93, 148.27, 151.19, 154.61, 170.03, Anal. Calcd.
for C23H20C1FN203, %: C 6472, H 472, N 656,
found: C 64.52, H 4.49, N 6.69,,

M -3- 3 -(R)-2-[4-(3-4-5- — Fi F1 SL ik e -2- 41
O REILAREE (IVE): 0.76 g, 773K 52%, IRHE
{3% A, "THNMR (CDCls, 400 MHz), o: 1.83 (d,
J=6.8 Hz, 3H, CH3), 5.02 (q, J=6.8 Hz, 1H, CH), 7.05
(d, J=8.8 Hz, 2H, Ph-H), 7.12 (d, J=8.8 Hz, 2H, Ph-H),
7.35 (dd, J=8.4 Hz, 4.8 Hz, 1H, Py-H), 7.44~7.48 (m,
1H, Py-H), 7.97 (d, J=2.4 Hz, 1H, Py-H), 8.27~8.28
(m,1H, Py-H), 8.39 (d, J=2.4 Hz, 1H, Py-H), 8.50 (d,
J=4.0 Hz, 1H, Py-H); >CNMR (CDCls, 100 MHz), o:
18.56, 73.20, 116.10, 116.30, 119.18, 122.61, 122.86,
124.00, 129.03, 136.30, 142.61, 142.95, 147.19,
147.27, 155.03, 161.29, 170.18, 172.27, Anal. Calcd.
for C20H14C1F3N204, %: C 5475, H 322, N 638,
found: C 54.61,H3.01, N 6.23,

(R)-2-[4-(3-F-5- — U HT e Nk g - 2- 4 o ) 2 AR 2 |
WIRAZFHeRE (IVg): 0.73 g, 2% 47%, & AR
ARG , "THNMR (CDCls, 400 MHz), 6: 1.57 (d, J=6.8
Hz, 3H, CH;), 2.95 (t, J=6.8 Hz, 2H, CH,), 4.41 (t,
J=6.8 Hz, 2H, CH,), 4.698 (q, J=6.8 Hz, 1H, CH),
6.87 (d, J=9.2 Hz, 2H, Ph-H), 7.03 (d, J=9.2 Hz, 2H,
Ph-H), 7.17~7.31 (m, 5H, Ph-H), 7.96 (d, J=2.4 Hz,
1H, Py-H), 8.24 (s, 1H, Py-H); >CNMR (CDCl;, 100
MHz), J: 18.57, 34.93, 65.58, 73.03, 116.00, 119.13,
121.48, 122.07, 122.58, 126.65, 128.52, 128.86, 136.22,
137.28, 142.56, 146.70, 155.22, 161.35, 171.95, Anal.
Calcd. for C,3H,4CIF5NO,, %: C 59.30, H 4.11, N 3.01,
found: C 59.12, H4.00, N 3.19,

(R)-2-[4-(3-54-5- =5 F Bk g -2- 40 3 ) 2R 4 0 ]
HRZEEE (IVh): 0.73 g, 723 45%, HEEIK,
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m.p. 105 ~ 113 ‘C, 'HNMR (CDCl;, 400 MHz), o:
1.85 (d, J=6.8 Hz, 3H, CH;), 5.04 (q, /=6.8 Hz, 1H,
CH), 7.07 (d, J=6.8 Hz, 2H, Ph-H), 7.14~7.18 (m, 3H,
Ph-H + naphthalene-H), 7.46~7.53 (m, 3H,
naphthalene-H), 7.78~7.86 (m, 3H, naphthalene-H),
7.97 (d, J=2.4 Hz, 1H, Py-H), 8.27 (s, 1H, Py-H);
BCNMR (CDCl;, 100 MHz), 6: 18.66, 73.32, 116.28,

118.32, 119.17, 120.52, 122.50, 122.79, 125.93,
126.72, 127.64, 127.78, 129.57, 131.56, 133.61,
136.25, 142.55, 142.60, 147.03, 147.78, 155.22,
161.36, 170.81, Anal. Calcd. for C,sH;;CIF;NOy4, %:
C 61.55, H 3.51, N 2.87, found: C 61.76, H 3.61, N
2.59,

N-78 e -(R)-2-[4-(3-F-5- — 3 Lk g -2- 4
S REILINEEE (IVi): 1.00 g, 723 65%, H{
44, m. p.146~148 °C, '"HNMR (CDCl;, 400 MHz),
d: 1.59 (d, J=6.8 Hz, 3H, CH;), 2.74~2.91 (m, 2H,
CH,), 3.48-3.57 (m, 1H, CH,), 3.64~3.73 (m, 1H,
CH,), 4.66 (q, J=6.8 Hz, 1H, CH), 6.50 (br, 1H, NH),
6.93 (d, J=9.2 Hz, 2H, Ph-H), 7.12~7.15 (m, 3H,
Ph-H), 7.24~7.33 (m, 4H, Ph-H), 8.02 (s, 1H, Py-H),
8.29 (s, 1H, Py-H); "CNMR (CDCl;, 100 MHz), d:
18.93, 35.68, 40.06, 75.59, 116.25, 119.12, 122.87,
126.53, 128.64, 128.75, 136.28, 138.40, 142.51,
146.96, 154.59, 171,85; Anal. Calcd. for
C23H20C1F3N203, %: C 5943, H 434, N 603, found:
C 59.31, H 4.29, N 6.26.,

(R)- VY &0 55 5 Wk -2- o -2-[4-(3- 51 -5- = J Y 3Ltk
WE-2- 4 ) AR SA LR (IVj): 1.00 g, ™% 63%,
1 {4, [& {4, m.p. 47~48 °C, "HNMR (CDCl;, 400 MHz),
d: 1.67 (d, J=6.8 Hz, 3H, CH;), 2.73-2.94 (m, 2H,
CH,), 3.64-4.01 (m, 2H, CH,), 4.66-4.97 (m, 2H, CH,),
5.03 (q, J=6.8 Hz, 1H, CH), 6.94-7.21 (m, 8H, Ph-H),
7.96 (s, 1H, Py-H), 8.24 (s, 1H, Py-H); “CNMR
(CDCls, 100 MHz), J: 17.89, 29.56, 45.02, 46.86,

75.07, 115.85, 115.96, 119.18, 122.64, 122.76, 126.39,
126.55, 126.66, 127.04, 128.39, 132.75, 136.19,
142.53, 146.80, 155.01, 161.32, 170.00. Anal. Calcd.

for Cp4HyoCIF5N,05, %: C 60.45, H 4.23, N 5.87,
found: C 60.59, H4.10, N 5.98,

ML IE -3-F-(R)-2-[4-(4- T3 F - 2- AR A8 Ik ) R 4R 3 ]
PIRHER (IVk ): 0.88 g, F=3 70%, B (A ZH , 'HNMR
(CDCls, 400 MHz), §: 1.85 (d, J=6.4 Hz, 3H, CH;),
5.03 (q, J=6.4 Hz, 1H, CH), 6.91~7.09 (m, 4H, PhH),
7.30~7.51 (m, 5H, PhH, Py-H), 8.43 (s, 1H, Py-H),
8.55 (s, 1H, Py-H); "CNMR (CDCls, 100 MHz), J:
18.56, 73.13, 116.52, 116.65, 116.83, 118.81, 120.57,
120.78, 121.12, 124.13, 129.11, 129.40, 135.26,
142.82, 147.03, 147.25, 149.11, 154.69, 170.07., Anal.
Calcd. for C,;H sFN,0,, %: C 66.66, H 4.00, N 7.40,
found: C 66.81, H 3.88, N 7.21,

(R)-2-[4-(4- T2 IR I R I IR 2

FEMR( IV1):0.88 g, 723 65%, 175 FHIR B4, '"HNMR
(CDCls, 400 MHz), §: 1.57 (d, J=6.8 Hz, 3H, CHs),
2.95 (t, J=6.8 Hz, 2H, CH,), 4.41 (t, J=6.8 Hz, 2H,
CH,), 4.67 (q, J=6.8 Hz, 1H, CH), 6.81-6.87 (m, 3H,
Ph-H), 6.94 (d, J=9.2 Hz, 2H, Ph-H), 7.17-7.34 (m,
6H, Ph-H), 7.44 (dd, J=10.0 Hz, 2.0 Hz, 1H, Ph-H);
BCNMR (CDCls, 100 MHz), 6: 18.52, 34.93, 65.56,
72.98, 105.93, 116.52, 118.47, 120.41, 120.62, 121.00,
126.67, 128.50, 128.82, 129.31, 137.24, 148.44,
151.08, 153.58, 154.95, 171.81, Anal. Calcd. for
C,4HFNO,, %: C 71.10, H 4.97, N 3.45, found: C
71.32, H5.02, N 3.19,

(R)-2-[4-(4 FHE-2-F A A L) R H I )N LRSS IR
(IVm ):0.67 g, 7= H 47%, [0 [E44 , 4% 15 80~81 °C,
"HNMR (CDCl;, 400 MHz), &: 1.85 (d, J=6.8 Hz, 3H,
CH,), 5.00 (q, J=6.8 Hz, 1H, CH), 6.90 (t, J=4.0 Hz,
1H, naphthalin-H), 7.06 (s, 4H, PhH), 7.16 (dd, J=8.8
Hz, 24 Hz, 1H, PhH), 7.32~7.35 (m, IH,
naphthalin-H), 7.45~7.53 (m, 4H, PhH +
naphthalin-H), 7.80 (dd, J=7.2 Hz, 2.0 Hz IH,
naphthalin-H), 7.84 (d, /=8.4 Hz, 2H, naphthalin-H);
BCNMR (CDCls, 100 MHz), o: 18.63, 73.38, 106.20,

116.92, 118.26, 118.74, 120.42, 120.53, 120.74,
121.12, 126.02, 126.82, 127.63, 127.82, 129.35,
129.62, 131.62, 133.65, 147.83, 148.98, 150.46,

151.24, 154.98, 170.63 . Anal. Calcd. for CogH,sFNO,,
%: C 73.06, H 4.24, N 3.28, found: C 73.23, H4.51, N
3.52,

N-2K 2, F-(R)-2-[4-(4-F Fk-2- R S Fk ) R A 3k ]
PEERE (IVn): 0.74 g, 753 55%, I, K5
104~105 °C, '"HNMR (CDCls, 400 MHz), : 1.54 (d,
J=6.8 Hz, 3H, CH,), 2.71~2.84 (m, 2H, CH,),
3.46~3.54 (m, 1H, CH,), 3.58~3.67 (m, 1H, CH,),
4.59 (q, J=6.8 Hz, 1H, CH), 6.43 (br s, 1H, NH),
6.84~6.90 (m, 3H, PhH), 6.99 (d, J=8.8 Hz, 2H, PhH),
7.09 (d, J=6.4 Hz, 2H, PhH), 7.19~7.28 (m, 3H, PhH),
7.34 (dt, J=8.4 Hz, 1.6Hz, 1H, PhH), 7.46 (dd, J=10.0
Hz, 2.0 Hz, 1H, PhH); *CNMR (CDCls, 100 MHz), &:
18.88, 35.64, 40.04, 75.73, 116.86, 117.57, 118.73,

120.55, 120.77, 121.06, 126.57, 128.62, 128.71,
129.32, 129.36, 138.44, 148.99, 153.72, 154.26,

171.73. Anal. Calcd. for Co,H, FN,O5, %: C 71.27, H
5.23,N 6.93, found: C 71.49, H 5.00, N 6.87,

(R)- VU &1 57 s W -2- I -2-[4-(4- L -2- AR S8 5L
AL (Vo ): 0.90 g, %K 65%, HAENW,
'HNMR (CDCl;, 400 MHz), &: 1.68 (d, J=6.8 Hz, 3H,
CH;), 2.75~2.90 (m, 2H, CH,), 3.78~4.02 (m, 2H,
CH,), 4.68~4.89 (m, 2H, CH,), 5.05 (q, J=6.8 Hz, 1H,
CH), 6.74~6.85 (m, 1H, PhH), 6.88~7.00 (m, 4H,
PhH), 7.07~7.23 (m, 4H, PhH), 7.29~7.33 (m, 1H,
PhH), 7.44 (dd, J=10.0 Hz,2.0 Hz, 1H, PhH); CNMR
(CDCls, 100 MHz), &: 17.98, 29.56, 45.02, 46.88,



557 1 EHER, 2457 FAR R NI AT AW B 0 B - 1205 -
75.00, 106.09, 116.47, 118.63, 120.46, 120.67, 121.17, 139.82, 140.13, 146.89, 147.86, 155.08, 157.23,

125.93, 126.68, 127.06, 128.39, 128.98, 129.32,
132.73, 148.58, 150.47, 153.63, 154.80, 169.93, Anal.
Calcd. for CysH, FN,05, %: C 72.10, H 5.08, N 6.73,
found: C 72.21,H5.01, N 6.59,

MHEIE -3- 55 -(R)-2-[4-(6- 5 A R Ik -2- 4 5 ) R A B
PNl (IVp): 072 g, 7R 51%, REEFEK,
m.p. 81~82 °C,'"HNMR (CDCls, 400 MHz), 6: 1.85 (d,
J=6.8 Hz, 3H, CH3), 5.05 (d, /=6.8Hz, 1H, CH), 7.07
(d, J=9.2 Hz, 2H, PhH), 7.23 (d, J=9.2 Hz, 2H, PhH),
7.35 (dd, J=8.4 Hz, 4.8 Hz, 1H, Py-H), 7.47~7.50 (m,
IH, Py-H), 7.62 (dd, J=8.8Hz, 2.4 Hz, 1H,
quinoxaline-H), 7.70 (d, J=8.8 Hz, 1H, quinoxaline-
H), 8.05 (d, J=2.4 Hz, 1H, quinoxaline-H), 8.41 (d,
J=2.8 Hz, 1H, Py-H), 8.52 (dd, /J=4.8 Hz, 1.2 Hz, 1H,
Py-H), 8.69 (s, 1H, quinoxaline-H); ?CNMR (CDCl;,
100 MHz), J: 18.59, 73.14, 116.21, 122.68, 123.99,
127.93, 128.82, 129.01, 131.18, 13291, 138.48,
139.78, 140.10, 142.96, 146.93, 146.99, 147.30,
154.82, 157.15, 170.23, Anal. Calcd. for C,,H;,CIN3Oy,
%: C 62.64, H 3.82, N 9.96, found: C 62.59, H 4.00, N
10.01,

(R)-2-[4-(6- 3 W Mk -2- 4 3 ) A SRR TN TR K &
fg (IVq): 1.12g, F 75%, HEEE, mp. 78~
79 °C, 'HNMR (CDCls, 400 MHz), 6: 1.59 (d, J=6.8
Hz, 3H, CH;), 2.96 (t, J=7.2 Hz, 2H, CH,), 4.38~4.44
(m, 2H, CH,), 4.72 (q, J=6.8 Hz, 1H, CH), 6.89 (d,
J=7.2 Hz, 2H, PhH), 7.12~7.31 (m, 7H, PhH), 7.59
(dd, J=7.2 Hz, 2.4 Hz, 1H, quinoxaline-H), 7.64 (d, J
=7.2 Hz, 1H, quinoxaline-H), 8.04 (d, /=2.4 Hz, 1H,
quinoxaline-H), 8.67 (s, 1H, quinoxaline-H); "CNMR
(CDCl3, 100 MHz), ¢: 18.60, 34.97, 65.58, 73.00,
11594, 122.42, 126.66, 127.92, 128.53, 128.77,
128.87, 131.11, 132.81, 137.29, 138.52, 139.74,
140.11, 146.50, 155.06, 157.22, 172.00, Anal. Calcd.
for C,5H,CIN,O4, %: C 66.89, H 4.72, N 6.24, found:
C 67.02, H4.66, N 6.19,

(R)-2-[4-(6- 58 M W bk - 2- S 35k ) 2 0 L ) TR TR 25 i

(IVr): 1.24 g, 73K 79%, H@AEAK, mp. 120~
121 °C, "HNMR (CDCl;, 400 MHz), 6: 1.87 (d, J=6.8
Hz, 3H, CH3), 5.06 (q, J=6.8 Hz, 1H, CH), 7.11 (d,
J=7.2 Hz, 2H, PhH), 7.18 (dd, J=8.8 Hz, 2.4 Hz, 1H,
naphthalin-H), 7.24 (d, J=7.2 Hz, 2H, PhH),
7.45~7.52 (m, 2H, naphthalin-H), 7.55 (d, J =2.4 Hz,
1H, naphthalin-H),7.60 (dd, J=8.8 Hz, 2.0 Hz, 1H,
quinoxaline-H), 7.67 (d, J=8.8 Hz, 1H,
quinoxaline-H), 7.79 (dd, J=6.4 Hz, 2.8 Hz, 1H,
naphthalin-H), 7.84 (dd, J=7.2 Hz, 3.2 Hz, 1H,
naphthalin-H), 8.05 (d, J=2.0 Hz, 2H, quinoxaline-H),
8.69 (s, 1H, quinoxaline-H); BCNMR (CDCl;, 100
MHz), d: 18.66, 73.39, 116.31, 118.31, 120.52, 122.61,

125.93, 126.73, 127.66, 127.78, 127.96, 128.83,
129.58, 131.14, 131.59, 132.89, 133.64, 138.55,

170.80, Anal. Calcd. for C,;H;oCIN,O4, %: C 68.87, H
4.07,N 5.95, found: C 69.01, H 4.02, N 5.91,

N-2 £ HE(R)-2-[A-(6- 58 W RS Whke -2 - 4 k) 2 e K ]
LN (IVs): 0.88 g, =% 59%, R {4,
m.p. 136~138 “C, '"HNMR (CDCl;, 400 MHz), J: 1.57
(d, J=8.4 Hz, 3H, CH;), 2.71~2.88 (m, 2H, CH,),
3.42~3.50 (m, 1H, CH,), 3.65~3.74 (m, 1H, CH,),
4.65 (q, J =8.4 Hz, 1H, CH), 6.46 (br s, 1H, NH), 6.91
(d, J/=8.8 Hz, 2H, PhH), 7.07 (d, J=6.8 Hz, 2H, PhH),
7.18~7.29 (m, 5H, Ph-H), 7.58 (dd, J=9.2 Hz, 2.4Hz,
1H, quinoxaline-H), 7.62 (d, J=9.2 Hz, 1H,
quinoxaline-H), 8.05 (d, /=2.4 Hz, 1H, quinoxaline-
H), 8.69 (s, 1H, quinoxaline-H); BCNMR (CDCls, 100
MHz), ¢J: 18.96, 35.73, 40.07, 75.64, 116.24, 122.70,
126.54, 127.99, 128.69, 128.73, 128.79, 131.18, 132.93,
138.49, 138.51, 139.84, 140.11, 146.88, 154.47, 157.20,
171.89, Anal. Calcd. for C,5H»,CIN;O;, %: C 67.04, H
4.95,N9.38, found: C 67.12, H5.01, N 9.44,

(R)- DU 5 5 g I -2- - 2-[4-(6- 5 - M W AR - 2- S 2 )
FEFEIAE (IVE): 099 g, 73R 65%, TR {[H
&, m.p. 48~50 °C, 'HNMR (CDCl;, 400 MHz), &:
1.69 (d, J=6.8 Hz, 3H, CHs), 2.74~2.95 (m, 2H, CH,),
3.95~4.04 (m, 2H, CH,), 4.70~4.98 (m, 2H, CH,),
5.06 (q, J=6.8 Hz, 1H, CH), 6.95~7.00 (m, 2H, PhH),
7.10~ 7.21 (m, 6H, Ph-H), 7.56~7.69 (m, 2H,
quinoxaline-H), 8.04 (d, /=2.4 Hz, 1H, quinoxaline-
H), 8.65 (s, 1H, quinoxaline-H); BCNMR (CDCls;,
100 MHz), ¢: 17.94, 29.57, 45.01, 46.87, 74.96, 115.77,

115.89, 122.43, 122.60, 125.92, 126.54, 126.68,
127.93, 128.38, 128.79, 131.10, 132.83, 138.51,
139.76, 140.09, 146.55, 154.83, 157.19, 170.06,

HRMS (ESI, posotive mode): 460.1412 (M+H"),

ML IE -3 - (R)-2- [ 4-(6- 58 A I MBI -2 48 ) 3 4R
FEVABREE (IVu): 0.93 g, =3 68%, Kt E4,
15 55.105.2~107.4 C; "THNMR (CDCls, 400 MHz), 6:
1.82 (d, J=6.8 Hz, 3H, CHs), 5.02(q, J=6.8Hz, 1H,
CH), 7.05 (d, J=9.2Hz, 2H, PhH), 7.24(dd, J,=8.4Hz,
J,= 2.0 Hz, 1H,benzoxazole-H), 7.34(dd, J;=8.4 Hz,
J=4.4 Hz, 1H, Py-H), 7.38(d, J=9.2 Hz, 2H, PhH),
7.41 (d, J=8.4 Hz, 1H,benzoxazole-H), 7.45 (d, J=
2.0 Hz, 1H, benzoxazole-H), 7.46~7.49 (m, 1H, Py-H),
8.41 (d, J=2.8 Hz, 1H, Py-H), 8.50(dd, J,=4.4 Hz, J,=
1.6 Hz, 1H, Py-H); "CNMR (CDCl;, 100 MHz), o:
18.54, 73.19, 110.69, 116.48, 119.21, 121.45, 123.99,
124.37, 125.09, 128.95, 140.28, 142.98, 146.79,
146.95, 147.39, 151.73, 153.17, 153.85, 169.72, Anal.

Caled. for CyH;sCIN,Os, %: C 61.40, H 3.68, N 6.82,

found: C 61.34, H3.77, N 6.95,
(R)-2-[4-(6-F 7K - mEme -2- S JE) R | FE | R R 7

LT (IVv): 0.86g, /=% 59%, KRB AR, IS
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65.1~67.2 “C; '"HNMR (CDCls, 400 MHz), §: 1.57 (d,
J=6.8 Hz, 3H, CH3), 2.96 (t, J=6.8 Hz, 2H, CH,), 4.41
(t, J=6.8 Hz, 2H, CH,), 4.69 (q, J=6.8 Hz, 1H, CH),
6.87 (d, J=9.2 Hz, 2H, PhH), 7.19 (d, J=9.2 Hz, 2H,
PhH), 7.24 (dd, J,=8.4 Hz, J,=2.0 Hz, 1H,
benzoxazole-H), 7.27~7.33 (m, 5H, PhH), 7.39 (d, J=
8.4 Hz, 1H, benzoxazole-H), 7.43 (d, J=2.0 Hz, 1H,
benzoxazole-H); "CNMR (CDCl;, 100 MHz), o:
18.54, 34.93, 65.60, 73.05, 110.64, 116.17, 119.17,

121.20, 125.03, 126.68, 128.54, 128.75, 128.86,
137.26, 139.50, 146.73, 148.44, 153.57, 155.76,
171.78., Anal. Calcd. for C,4H,,CINOs, %: C 65.83,

H 4.60, N 3.20, found: C 65.79, H 4.56, N 3.12,

1.3 BREFMEMRK

IR 5 P A 2 T E AT AR 2458 1 ST B 1 A
ML TS BE (R A6 TREE AR .0 ) S
(A2 TGN SOP) HEfTIE, HAK LS
MESCHR[18]

2 HR5WR

21 HEVMHBRERM

1675 g/hm® W, XAk &Y N a~v it
Frep it s (ShR . BB MREE) FIRF e
FOCRRR . I . B ) BRI IR, A5 ER 1,

1 LAY Na~v HIBRE G T
Table 1 Herbicidal activity of compound [Va~v
R 1R /%

R R S isE ZEI-4b 3
)k ME MR R G # o)k ME fRER R T #
Va 100 100 100 0 0 0 100 100 100 0 0 0
Vb 100 100 100 0 0 0 90 100 100 0 0 0
Ve 100 100 100 0 0 0 100 100 100 0 0 0
Vd 0 0 0 0 0 0 80 100 100 0 0 0
Ve 90 90 90 0 0 0 90 95 95 0 0 0
vt 100 100 100 0 0 0 100 100 100 0 0 0
Vg 100 100 100 0 0 0 100 100 100 0 0 0
IVh 0 0 0 0 0 0 100 100 100 0 0 0
Vi 100 100 100 0 0 0 100 100 100 0 0 0
IVj 0 0 0 0 0 0 85 85 85 0 0 0
IVk 0 0 0 0 0 0 50 50 50 0 0 0
V1 0 0 0 0 0 0 50 50 50 0 0 0
Vm 0 0 0 0 0 0 50 50 50 0 0 0
Vn 0 0 0 0 0 0 0 0 0 0 0 0
Vo 0 0 0 0 0 0 0 0 0 0 0 0
IVp 90 90 90 0 0 0 100 100 100 0 0 0
IVq 90 90 90 0 0 0 100 100 100 0 0 0
Vr 100 100 100 0 0 0 95 95 95 0 0 0
IVs 70 70 70 0 0 0 90 100 100 0 0 0
IVt 0 0 0 0 0 0 90 90 90 0 0 0
Vu 0 0 0 0 0 0 0 0 0 0 0 0
Vv 0 0 0 0 0 0 95 95 95 0 0 0

M1 ATLE S, KEMEADTE 75 g/hm® 5L
0 B - IR A BHRT 25 i b BT B S R (R
MR My ) Y EA B B BRELIE M, XA
e CTRRR . RIUE . ) JoBREE M, Uik
B e R AT BB R ACR , X5
ok A 751 e R 1 B Bk AR AR B 2% R ) A AL B — 35
k&Y Na~c, Ve~g. IVi FlIVp~r Xf FA-F I Zu B (5
FEL. OB MR ) AR b H 90%
KU EMBRE SN, HpNVa, Ve, IVf, Vg fllVi
Ko B~ I 24 R - 9 b BN 2R i A PR A 350 0h 100%
tEYINd, IVh, Vs, IVt AIIVy AUTE S50 e 3 R 25
AR BT Ih R | B o R R LA A R R
M) A e Ab PRI MR 2= s B RR H R M (LAY Vj~o

IV 7ESL G0 BE T 25 Ab 2T - 198 4k 3 R L 7%
YIRS IR BTG M 5 AR A (] Ab 3800 =X i 35 P X
LRI, ZEntAb PR — g - AL P pR s M, UL
S5 592 28 B R A B 5 250 it 25 R — 2

T UL LB RS R, I SRR
7RI it 24 e B Xt LT AR SCHRGE A AR A AR B 4
e B2 5 H ET R 280225 B B0 i 8] it FH e B A —
MR, A SR E G YR & Va
Ve, IVE, Vg Vi HA & 0 FR 550 n A,
AL HL i 2R A B M AR R e vE T it — 2
I o
22 MYEFR

AR E A5 R, b B YA H N R
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PR W, Hod Ar B R A R R,
Y Ar g WENE AL BE PR ( 3-9-5-5 ML IE RN 3-54-5-
=FHFEMLE ) i, (b5 (Va~e, IVE~j FllVp~t)
M BRI R, KA BA 90% LA LiGPE, Hrh
Ar NMEBERRET, 651 B BR R TG S AR Ar s
WEMKERES s T2 Ar PR R TFRGE BRI
KB G YEERZE (Vv BRAM ). X5 HEETXT %
KRR MR R IR —8, FIE R B R
IR I I s B XoF 07 1) T & e ot i 4 J31) Sy 0 9 R TR
( cyhalofop-butyl ) FIREMEEEE % ( metamifop ), i
XA AT A KRR CORABHEY ) Bikr R AR
ZREL R BRBELF AN, AR R SRR AT R IETE £
H XK R R 22k, MR M RIRATAE Y
S BUREEXTIE P A S, YA TR G ( Va~c,
Vi~g, Vi MlVp~r) B, &M & TR &
Yy, XA REUE I KER /SRR B R A R 2R A5 Y )
JE AN,

3 #it

ALV HHE T 22 4> 2-(4-F57 BOR A I N R
iAo 1675 ghm® W, K& Pt
MR BB BREE M, Bt e s H
HikgtE, HpkaYVa, Ve, IVf, Vg FIVi
XPHLF e E (ShR L BB MR ) AL IR
AL H 100%B BRACR . PERROC R KM,
Ar FERIXHME G RE R R, Y Ar AR
FINLEE PR, % P 3 08 T Ar SR FRRIR - ke 2R
G, [FEERZE LG Y SR B B e 2R b & P T
PEm o BETIHHINAZE R, bYW Va, Ve, IVE,
Vg FIIVi BAT 8 i BR BN A, nT g7k —
A BT IR B S A VA S
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