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O-lifk a-(BREF R CHMER )G EBBREN SRS EDEHE

T 5 & B 9w B Har

(BRI 22 e B RS2 B AR AR E K 430079)

WE TR 0%kt o-(ARERA S B B RRRAT R SR TEOCR, IR S b i is Jmkl, £5db
ARG JE 73 (4 2, SR G S5 AR o8 JE I SRR IR (1) /R .1 4% DG8EE Th W) 4 3, i S b sl Ak i R N, &
BT 14 AR SCERARIE ) O-Fedik a-(UR AR A SR IE IR 5k 4. 3 "H NMR, IR, MS F1IG M6 B & B
WA YIIAT T S5 MRAE. YD I ADTE AL R K E A B A B bR Sis EaoR w#m . ey
4a 7F 1.5 kg/ha FIE N HTIIEE . X7 MR A2 5] T 100%; 78 50 pg/g M5, (G4 4h~4m XTiliSE
K2 BRI B S AR 85 B T 2804 21 90% LA

R A BERER; BRI TE R TE

Synthesis and Biological Activity of O-Alkyl a-(Substituted
phenoxyacetoxy)alkylphosphonate

Wang, Tao Zou, Peng Peng, Hao He, Hongwu™
(Key Laboratory of Pesticide & Chemical Biology of Ministry of Education, College of Chemitry Central China Normal
University, Wuhan 430079)

Abstract
toxy)alkylphosphonic derivatives, fourteen novel O-alkyl a-(substituted phenoxyacetoxy)alkylphosphonates were synthesized
by the reactions of key intermediate 3 with Nal or LiBr. The intermediate 3 was prepared by the treatment of
a-hydroxyalkylphosphonates 1 with substituted phenoxyacetyl chlorides 2 which could be easily obtained by the reaction of
substituted phenoxyacetic acids with excess thionyl chloride. The structures of compounds 4 have been confirmed by 'H
NMR, IR, MS and elemental analyses. The results of preliminary bioassay indicated that most of title compounds possess sig-
nificant herbicidal and fungicidal activities. Compound 4a showed 100% inhibitory activity against all the tested species in the
rate of 1.5 kg/ha. Compounds 4h~4m exhibited more than 90% inhibitory activity against Sclerotinia sclerotiorum and Bo-

For the purpose of studying the structure-activity relationship of O-alkyl o-(substituted phenoxyace-

trytis cinerea in the rate of 50 pg/g.

Keywords synthesis; phosphonate; herbicidal activity; fungicidal activity

FAT AT U A 44 A 1) 2 A KA il —— 1T I
P ot g W] A AR 2 737 AR KT BE bR, O HLE A2
o= FUAR S TR 1R 1 S FLATT AR A D VA R 2l S 410 1
), R FGINE B K AE et AR
HEIGE T RS - LB e SR I R
B S AT B AT R M BR s is MEROR RS P, JF Hok
LR 6 50 4 DR G oA A PR LA S e PR A AR T
RO EALHETE. O T RBUE 2 HA A RS TR
KeFEBERRBERT A1, LA iz AL & i) S5 =3 1k
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KR, B RIPARIEZFEAL LAY, DA SCHE AT
IR TAER AL b, {R BTG 35T 2,4-CL A1 3-CF; 4
Y, BUARIE, BT 14 AR I SCERIRIE 1) a-(BURRSE &
RS0 ML IR £h 281k &1, WL 'H NMR, IR, MS 1
TCE MR G AT R AL, 125 (A i eI 45 R
FH], MBI Y, R 2,4-CL I, L&Y 4a~4e KL
BB EE T, Y, N 3-CF; BRI, 1h&4) 46~
4n MFRIHBE SR ETEE. A R £ Scheme 1.
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OR'

M = NaorLi

Scheme 1

1 ZR5E
1.1 &M
TETCERIGAE N, L= 2o b5, Tz —
B FIAS [RI AR I s AS B a- YRR S IR TS 1. SR
o i T SO ARE VR ) SAE [ ), 5 R SR A
50~70 CE&METF RN 4~6 h, HlIEBUCRSE LA 2.
2 NI EANE I S, A ROV E B 80 C, VIR
B W IR, OISR R R L G SR ]
AT b K A gk s 28038 50 22, R4 2 3 mT LG ik il 22 9 e
AN — Al W N R, SRR R, AN
B, HIHBUT. tb& 3 mBtE 2 5 a- BRI AL

R lE 1 RSB = SR MIVE TS ROVAIA, 1% W ) 24
FUBCH R, R 2 B VKK 4 3 0
A AEREDCRIE RSN, BAEY 4 iita® 3 5
TLAb B PR A S N S 7, A b S P B Ao PR 75 A
TAbHE. K HARL G Y Bl ik, REAE S b
FUA ik p 2 &5 gl el
1.2 SEHIRIE

Histb &4 IR, '"H NMR, MS FIICE /T £ 11E,
/£ '"H NMR ', ArH 02N R B E 6 6.8~7.8
), VTR A k. IR T ot BT T(PCH)H T
SZHETERZ A R, 25 UV, IR B 1 Hd T
T R S A 4 W S (R A e SRR ¥ C—H i
AiARBIBCHTAE 3100~3000 em ' i 2 8], $RIL(C=
O)fE 1750 cm ' FHT R I T LI IE, P=0 [HfHh 45
FTE 1260 em ' A A7 LSRR 04, MS 58 o mT LA HY
BT (A B 350 W S 1 1 1 06
1.3 SE¥IEN
13.1 BREEFM

AR A 4a~4n K FRETEPEEE WAL 1. BRET
PEMRRZE LI £E 1.5 kg/ha (IFE R, Hisb&W%t
PERR R XTI 2R o 2 RIS, LB 4a,
4b, 4d, 4e (Y,=2,4-ClL)Z I HAFOS B = IR, o
HREAEY) 4a WiRTALEERS, 4T HOA A E 0
HIFRLTEF] 100%. LAY 4a 115 AEFRISE, 5 X2y
SRR AR AT 95%, LT X i 4%
PR L AR, MR, Y, M BURIEA I, b
A4 4 (R*= Thien-2-yl) {5 B30 1 B BAR Tt 54 4a

21 HIME SRR S AN EE 2%
Table 1 The herbicidal inhibition of compounds

way R R2 Y, M B3 Eif PRE O

pre post pre  post pre  post pre  post pre  post
4a CH; CCl 24-Cl, Na 100 79 100 96 100 100 100 14 100 8
4b CH; 4-NO,C¢Hy 24-Cl, Na 92 57 73 100 92 47 85 28 96 49
4c CH;  Thien-2-yl 24-Cl, Na 17 5 1 33 0 32 23 22 18 16
4d  C,Hs Pyrid-2-yl 24-Cl, Na 98 72 85 54 98 62 81 37 98 24
4e C,Hs 4-FCeH,4 2,4-Cl, Li 94 100 100 100 87 85 72 0 93 31
4 CH; CH; 3-CF; Na 29 42 47 45 17 74 12 11 0 37
4¢ CH; C,H;s 3-CF; Na 47 14 30 31 0 65 14 21 17 36
4h CH; 2-CIC¢H,4 3-CF; Na 25 16 38 48 0 16 10 0 28 21
4i CH; 4-CIC¢Hy 3-CF; Na 68 75 62 100 38 66 39 23 72 15
4j CH;  3,4-OCH,0C¢H; 3-CF; Na 42 61 66 100 33 67 22 30 40 21
4k CH; 4-CH;C¢H,4 3-CF; Na 25 54 51 49 44 66 17 8 37 30
41 CH; 3-NO,C¢H, 3-CF; Na 33 59 76 49 81 65 35 15 84 36
4m CH; 4-NO,C¢H, 3-CF; Na 33 9 59 37 36 38 30 20 32 0
4n  CH; Pyrid-2-yl 3-CF; Na 33 52 66 34 22 48 27 0 45 14

“ pre: pre-emergence; post: post-emergence.
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(R*=CCL)H{L &4 4b (R?=4-NO,CgH,), i) R* B
HE g A PREWy AR T oAb S I B R . (e E
4m (Y, =3-CF) MR E G B T &4 4b (Y,=
2,4-Cly), HUILAT W Y, 4 3-CF; XHLAWIIIER SR
Fl, (LAY 4 F 4 XF 008 T i A 40 0k 3
100%, P63 87 A AL BRI R
132 FH &M

H bR A2 4a~dn 1R RGPS L3k 2, ik
G 4a~de tHT L T-BAT ARG TE, 20 ARG, RS
PR SE R LW 7650 pg/g IS T, HisfbHY) 4t~
4n SRR R 8 R BT, U SR R
2T BT 5 R R R 3 5 P 2R Ot 2 v PRI o
HUEY) da~de JLTEARRIENE, 456G
PETLLB H, 24 Y, N 3-CFs B, A S 0 H AR % 5
R R 2 Y, N 2,4-ClL I, Ab& B A 5
FBREIETE. AL EY 4f~4n XS ERZ E A0
BT 90%, Lt 45 (140615608 100%, 4h, 4i, 4k F 41
IR 2L 99%; 154 4h, 4i B 4 0 3 K25 1H
(R 263 99%; BTl RS 43 P et s 6 v ()41 61
BAE 80%LA b (AL &Y 4f ~dn X HEAGZE B L /N AR
B DRURIH SEAB B TR P0G M ARG 55, DT84k &4
B — @ FE SR RS TE. SOk, a4 4h~
4m ARG HER T & 4f~4g, #2024 R® BUR A
H IR IERT A RTEEE AR, M0 R SR EE X
AW PEAF].

it

ALK A 48 S h )k, S E AL G ik
Ja SRR -2 05 HE IR 6 s 1 i 46 DK Bt v 1)
& 3, TSN e R B SN, B T 14 AR L SCHR
IE 1 O-J5e 2 o-(PUARTEA CBHAAIL ) R SE B IR £h (4).
T "H NMR, IR, MS FIJG 2507 BT & Ak & k4 7

2

T ERRAE. WP R A NN SRR K2 HH
FRAGE W) A B I PR B PE R RS V. (LG W) 4a
7t 1.5 kg/ha 775 R BTl 5 XA 40 R FH 2
BE]T 100%; £F 50 pg/g K& T, A4 4h~4m X}
TSR TR R TR i T 5 AT TR T T 2205 31 90% LA L.

3 ZREH
& 5
ZLAN G ] AVATAR360 7R 7 H 21 A 5l 3% A%
(KBr J5 /7); "H NMR J] Varian XL-300 7% 3L (LA
TMS W FE, 5if8 DMSO A¥5); i H Finnigen
TRACE %! J5ii%4%; LC-MS X API12000 43 5 A
TCE TR Vario EL111 CHNSO JGE AT H#5
K RS R A A PR 2 7] 2577 1) WRS-1B 24945 550
A (L EAR AR IE). BT PRI 4 43 B 4l s db 27 4t
= RN E A AL FH AT 288 28 b B
32 WHE
32,1 a-FAR A BEBRAR(1)69 6 A%,

R A4 1 IR 2% 2 ROCHR[10] 772,
322 BARKRATEA(Q)HI AR

A 2 (% 2 RSOk 1 1] 732
323 O0,0-Z)Hka-(BARKEA L BLAIR )R I R B
(3)89 8%,

TEVKER A EN(0~5 OV T, M3 a-f2HkE
SEIEIRTR(0.01 mol)Fl = ZJ1#(0.012 mol) [ 5 F45(30
mL)E R = e, 18 ngs T & F5¢(10 mL)
AR 25 2 (0.011 mol)EVK. ke, M2k,
HBWENY 2~4 h, RJERKIK AR ERIR . AR S S
TR YL RN S B K W DE v, oK R R A T, T E,
s, S 2T VIR © VORI =1 : 61424l 15
O, O0-—Jt Fro-(WAR IR AR S B A BSJE FE IR R (3).

3.1

K2 FAEYR RS T 2%

Table 2 The fungicidal inhibition of compounds

wem R R y, om R CEREURRC PR sk abi
4f CH; CH; 3-CF; Na 39 80 84 31 97 45
4g CH; C,H;s 3-CF; Na 32 50 78 25 95 38
4h CH; 2-CIC¢H, 3-CF; Na 50 90 99 59 99 59
4i CH; 4-CIC¢H, 3-CF; Na 46 80 99 38 99 45
4j CH;  3,4-OCH,OC¢H; 3-CF; Na 46 60 99 41 100 69
4k CH; 4-CH;C¢Hy4 3-CF; Na 32 70 96 38 99 48
4] CH; 3-NO,C¢H, 3-CF; Na 39 80 98 44 99 52
4m CH; 4-NO,C¢H, 3-CF; Na 46 80 90 22 97 45
4n CH;  Pyrid-2-yl 3-CF; Na 46 80 80 28 90 59
Chin. J. Org. Chem. 2014, 34, 215~219 © 2014 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 217
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324 09K a-(BARFRA BRI )EABER L)
8945 A%,

R B SR SR, 11 0,0-—Fidka-(UR
A LA L) IR LI FR 56 (0.005  mol) 14 A I Y5 4 H
AL H(0.005 mol), MFAEI 1~4 h 5, =YK
b, PR, T, AR A AT R A

O-HH a-(2,4- ZF R OB I )-a-( = T AR H
SEBERRI(4a): LA, 773 65%. mp. 121~123 C;
'H NMR (DMSO-ds, 300 MHz) d: 3.30 (d, J=9.8 Hz, 3H,
OCH3), 3.98 (d, J=12.2 Hz, 2H, OCH,P), 4.85 (s, 2H,
OCH,CO), 6.99~7.49 (m, 3H, C¢H;); IR (KBr) v: 3086,
2947, 2840, 1742, 1646, 1587, 1483, 1252, 1079, 1054,
946, 749 cm™'; MS m/z (%): 466 (M, 1.2). Anal. calad for
C1HyClsNaOgP: C 28.21, H 1.94; found C 27.83, H 2.08.

O-H 5 0-(2,4- — 5 R O I )-a-(4-TiF HE ORI
L IR M (4b): IR BT CLEAK, 773 78%. m.p. 242~243
‘C; "H NMR (DMSO-dg, 300 MHz ) d: 3.34 (d, J=9.8 Hz,
3H, OCH3), 5.00, 5.11 (q, J=16.4 Hz, AB system, 2H,
OCH,CO), 5.88 (d, J=12.2 Hz, 1H, OCHP), 7.06~8.10
(m, 7H, C¢Hy, C¢Hs); IR (KBr) v: 3042, 2953, 2846, 1757,
1637, 1508, 1479, 1251, 1089, 1044, 938, 767 cm '; MS
m/z (%): 471 (M ", 2.4). Anal. calad for C;¢H;;C1,NNaOgP:
C 40.70, H 2.78, N 2.97; found C 40.35, H 2.86, N 2.82

O-FIk 0-(2,4- S A LA I )-a-(BEWY -2-FE)
RN (4e): A EEE, 23 74%. mp. 216 C (dec.);
'H NMR (DMSO-dg, 300 MHz) d: 3.35 (d, J=9.8 Hz, 3H,
OCH,), 5.89 (d, J=12.2 Hz, 1H, OCHP), 6.39~7.57 (m,
3H, C4H;S), 7.04~7.59 (m, 3H, C¢H;); IR (KBr) v: 3012,
2952, 2847, 1737, 1616, 1505, 1487, 1241, 1080, 1036,
934, 760 cm '; MS m/z (%): 432 (M, 0.68). Anal. calad
for C4H;,CLNaOgPS: C 38.82, H 2.79; found C 38.61, H
2.83.

O0-2.3E a-(2,4- S5 LI AE I ) -a- (L I -2- 35 ) FY
SEIEIR(4d): AR, 772 79%. mp. >230 C;'H
NMR (DMSO-d;, 300 MHz) &: 1.15 (t, J=7.1 Hz, 3H,
OCH,CHjs), 3.82~3.91 (m, 2H, OCH,CHs), 5.00 (s, 2H,
OCH,CO), 6.08 (d, J=12.4 Hz, 1H, OCHP), 6.87~7.31
(m, 3H, C¢Hs), 7.27~8.47 (m, 4H, CsH,N); IR (KBr) v:
3070, 2980, 2930, 1748, 1594, 1571, 1483, 1235, 1079,
1056, 946, 748 cm'; MS m/z (%): 441 (M", 0.2). Anal.
calad for C;4H4CLNNaO¢P: C 43.46, H 3.42, N 3.17;
found C 43.61, H 3.22, N 3.12.

O0-45E 0-(2,4- “ 5 KA WA IR )-a-(4- K55 ) H
LB (de): BIOEA, & 72%. mp. 164~166 C;
'H NMR (DMSO-d,, 300 MHz) d: 1.02 (t, J=7.1 Hz, 3H,

218 http://sioc-journal.cn/
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OCH,CH;), 3.64~3.73 (m, 2H, OCH,CH3), 4.94, 5.06 (q,
J=16.4 Hz, AB system, 2H, OCH,CO), 5.80 (d, /=12.2
Hz, 1H, OCHP), 7.04~7.59 (m, 8H, C¢Hy, C¢Hy); IR
(KBr) v: 3120, 2978, 2938, 1748, 1632, 1512, 1479, 1223,
1104, 1041, 952, 715 cm™'; MS m/z (%): 442 (M", 0.44).
Anal. calcd for C;7H;sCL,FLiOgP: C 46.08, H 3.41; found
C46.41,H3.36

o- T a-(3- =3 T R R A LW AU ) £k e IR
4f): AGEE, 7% 56%. mp. 1287~129 C; 'H
NMR (DMSO-dg, 300 MHz) 6: 1.25~1.32 (m, 3H, CHj),
3.41 (d, J=10.2 Hz, 3H, OCHs;), 4.74 (s, 2H, OCH,CO),
491 (d, J=8.2 Hz, 1H, OCHP), 7.20~7.58 (m, 4H,
CeHy); IR (KBr) v: 3041, 2952, 2837, 1750, 1606, 1485,
1458, 1235, 1068, 1052, 934, 779 cm ™ '; MS m/z (%): 364
(M", 23). Anal. calcd for C;,H;3F5NaOgP: C 39.58, H 3.60;
found C 39.86, H 3.10.

O-WHE o-(3- =i FH R IR LM S 3 ) T 56 gt 1R M
(4g): AT, 773 48%. m.p. 69.8~70.7 ‘C; 'H NMR
(DMSO-ds, 300 MHz) ¢: 0.83 (t, J=7.3 Hz, 3H, CH,CHy),
1.64~1.79 (m, 2H, CH,CH;), 3.38 (d, /=10.0 Hz, 3H,
OCHa), 4.89 (s, 2H, OCH,CO), 4.99 (d, J=10.2 Hz, 1H,
OCHP), 7.20~7.58 (m, 4H, C4H,); IR (KBr) v: 3098,
2944, 2835, 1740, 1592, 1483, 1434, 1244, 1083, 1052,
932,751 cm '; MS m/z (%): 378 (M, 18). Anal. calcd for
C3H;sF3sNaOgP: C 41.28, H 4.00; found C 41.43, H 3.92.

O-THE o-(3- =5 LR A LRSI )-a-(2- A O
HIEHR I (4h): T A, 7% 68%. m.p. 68~69 C;
"H NMR (DMSO-d,, 300 MHz ) d: 3.33 (d, J/=9.9 Hz, 3H,
OCHj;), 494, 501 (q, J=16.6 Hz, AB system, 2H,
OCH,CO), 6.18 (d, J/=12.1 Hz, 1H, OCHP), 7.16~7.59
(m, 8H, 2C¢H,); IR (KBr) v: 3046, 2959, 2857, 1750,
1602, 1495, 1458, 1215, 1066, 1052, 924, 799 cm '; MS
mlz (%): 460 (M", 23). Anal. caled for C;;H,4CIF;NaOgP:
C 44.32, H 3.06; found C 44.22, H 2.98.

O-HH 0-(3- =5 AR SR I )-0-(4- SR 3E)
AL IER 1 (40): I EAEIAK, 7% 62%. mup. 138~140
“C; '"H NMR (DMSO-d,, 300 MHz) : 3.34 (d, J=9.9 Hz,
3H, OCHs;), 5.79 (d, J/=12.1 Hz, 1H, OCHP), 7.20~7.56
(m, 8H, 2C¢H,); IR (KBr) v: 3038, 2946, 2846, 1750,
1618, 1495, 1458 , 1215, 1066, 1052, 931, 799 cm '; MS
mlz (%): 460 (M", 21). Anal. caled for C,;H,4CIF;NaOgP:
C44.32, H 3.06; found C 44.43, H 2.92.

O-MHE o-(3- =9 LA OB S ) -a-(3,4- 2 /T —
SRR IE) L R AN (4)): B AL, 773 67%. mup.
119~121 °C;'"H NMR (DMSO-d,, 300 MHz) ¢: 3.32 (d,

Chin. J. Org. Chem. 2014, 34, 215~219
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J=9.8 Hz, 3H, OCH;), 4.94 (q, J=16.6 Hz, AB system,
2H, OCH,CO), 5.70 (d, J=12.0 Hz, 1H, OCHP), 5.93 (s,
2H, OCH,OPh), 6.76 ~7.53 (m, 7H, C¢H,;, Cg¢Hj); IR
(KBr) v: 3018, 2948, 2834, 1765, 1604, 1493, 1455, 1247,
1083, 1050, 929, 759 cm™'; MS m/z (%): 470 (M", 7).
Anal. caled for C;gH;sF;NaOgP: C 45.97, H 3.22; found C
45.59, H 3.74.
O-MH: o-(3- =5 T I KA LA )-a-(4- TR
HE) HIERERR N (4k): I EEE, 7% 63%. m.p. 69~70
‘C; '"H NMR (DMSO-ds, 300 MHz) 6: 2.26 (s, 3H,
CH;Ph), 3.28 (d, /=9.8 Hz, 3H, OCH3), 4.94 (q, J/=16.6
Hz, AB system, 2H, OCH,CO), 5.72 (d, J/=12.2 Hz, 1H,
OCHP), 7.02~7.53 (m, 8H, 2C¢H,); IR (KBr) v: 3023,
2947, 2840, 1737, 1655, 1596, 1461, 1226, 1068, 1052,
928, 783 cm™'; MS m/z (%): 440 (M", 6). Anal. calcd for
C,3H;7F3sNaOgP: C 49.10, H 3.89; found C 48.82, H 3.55.
O-HHE a-(3- =3 F R4 SR AE K )-a- (BB %
B6) AL BERR A (4): A E, 7% 60%. m.p. 124~125
‘C;"H NMR (DMSO-ds, 300 MHz) &: 3.39 (d, J=9.9 Hz,
3H, OCHj), 5.01 (q, J=16.6 Hz, AB system, 2H,
OCH,CO), 5.92 (d, J/=12.7 Hz, 1H, OCHP), 7.03~8.16
(m, 8H, C4H,4, C¢Hy); IR (KBr) v: 3031, 2919, 2846, 1752,
1620, 1538, 1459, 1215, 1064, 1047, 918, 797 cm™'; MS
m/z: 471 (M, 1.5). Anal. caled for C;,H4,F;NNaOgP: C
43.33, H 2.99, N 2.97; found C 43.61, H 3.22, N 3.12.
O-TH: o-(3- =5 T I KA LA )-a-(4- T FE DR
) WAL N (4m): BB EE, =% 62%. m.p. 206~
208 °C;'H NMR (DMSO-d,, 300 MHz ) d: 3.36 (d, J=9.9
Hz, 3H, OCH3;), 5.89 (d, /=12.7 Hz, 1H, OCHP), 7.22~
8.32 (m, 8H, 2C4H,); IR (KBr) v: 3062, 2954, 2852, 1722,
1616, 1524, 1458, 1231, 1085, 1038, 930, 795 cm™'; MS
m/z (%): 471 (M", 6). Anal. caled for C,;H,4,F3N- NaOgP:
C43.33,H2.99,N 2.97; found C 43.41, H3.17, N 3.11.
O-FJE 0-(3- = RS AR )-a- (L E -2- 95
HH LIS IR B (4n): Al 1A, 7= 84%. mp. >223 C;
'"H NMR (DMSO-d;, 300 MHz) 6: 3.30 (d, J=10.2 Hz,
3H, OCH;), 499 (q, J=16.6 Hz, AB system, 2H,
OCH,CO), 5.79 (d, J/=12.9 Hz, 1H, OCHP), 7.18~7.54
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(m, 4H, Cg¢H,), 7.44~8.44 (m, 4H, CsH,N); IR (KBr) v:
3070, 2944, 2835, 1740, 1629, 1592, 1483, 1244, 1083,
1052, 928, 751 cm™'; MS m/z (%): 427 (M", 11). Anal.
caled for C;¢H;4sFsNNaOgP: C 44.98, H 3.30, N 3.28;
found C 45.41, H 3.17, N 3.19.
325 AMpEMHENE T

DAIVISE. R, HAE . PRRFI L B 8y, R
FIEAE 1.5 kg/ha FIRET, X HERE S 4a~dn SH4T
BRELVEPENNR, BREEPENNR 7772 Wk,

DINPAZ &R . R . BN KRR DR
BEPA S ST AL AT AR BT N B bR, SR ISP IILVETE 50
ng/g WIER, A HAMEEY 4a~4an BEAT R IE MR,
ABE TN 772 WOCHR[12, 13].
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