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WE. A T A R3/5(3,5)-(=) A A/ R I K B BRAz £ AL A A23/5(3,5)-(=) Al A IT K B Iz KA A 4
AHBEERAMEGF REFED, H—F FRATIFEABOEEF XA, £1 mg/mLRi kA
TR et BE R A ik o B T 21/453/5(3,5)-(= ) A6 A/ R K B BE AR AL A (1~21) A= 184N3/5
(3,5)-(=) Al L I R B i AL B M (22~~39) 3 Z 8 AT 1 E W B R sk 09 R B, SRR AT
39/ B ARAL A4 P S A (12.13.30.32F134) R Itk Z4F e ki A RARERLT £ o
A A75.0%.71.4%.71.7% . 71.4%F270.4% , 2.3 & T 45 B AR ZE (50.0%) , 45 5 2 A& 912, &
AEBENFREFE ERLRERT FAT5.0%; 50 M T, FEBIFEELSHF R ERKE TS
EB AR S Y BT EABC3 . CSEFINAMERART, EEBHEEINNT R (7B Fo
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Synthesis and Insecticidal Activity of Paeonol Hydrazone Compounds
WANG Ruiguang, WEI Ruxue, LI Yan, TIAN Yuee, CHE Zhiping”

(College of Horticultrue and Plant Protection, Henan University of Science and Technology, Luoyang 471003, China)
Abstract: In order to study the insecticidal lead compounds with potential application value in 3/5 (3,5)- (di)
nitro/chloropaeonol carbonyl hydrazone compounds and 3/5 (3,5)- (di)nitropaconol hydrazine compounds, further develop
green pesticides based on paconol. Twenty-one 3/5(3,5)-(di)nitro/chloropaeonol carbonyl hydrazone compounds and eighteen
3/5(3,5)-(di)nitropaeonol hydrazine compounds were prepared and bio-evaluated for their insecticidal activity against the
pre-third-instar larvae of Spodoptera frugiperda by the leaf-dipping method at the concentration of 1 mg/mL,respectively.
Among the 39 target compounds tested, 5 compounds (12, 13, 30, 32 and 34) showed the best insecticidal activity, and
their final corrected mortality rates were 75.0%, 71.4%, 71.7%, 71.4% and 70.4% respectively, significantly higher than the
positive control toosendanin (50.0%). Especially, compound 12 showed significant insecticidal activity, and its final corrected
mortality reached 75.0%. Overall, the insecticidal activity of paconol hydrazines was better than that of paeonol carbonyl
hydrazones. In addition, the insecticidal activity of paeconol derivatives can be improved by introducing nitro or chlorine
atoms at the C-3 and C-5 positions of paeonol, and introducing Schiff bases (namely acylhydrazone and hydrazone) at its
carbonyl position.
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TEE ZRK BT R ar AL 1 AR, BT
R RCAREE A 7 MR B A B R AR
g 2 2 T JE AV AT F AR A BT UL g
PEVE PR )38 U] 75 SR 2T 4k B 1B 7 St A& 24 ) )
ST T R R ARAE S B A 2R A A
VIR 7 TRATIAE A6 W 22 J AR, R I &5 ke A4 7
OB A LB RS | 5 TG B B AR 2 AL
B IR A& R A R AR O WA
— o M ARIRIEYEY) 50 S S AT S A A A 22 3
B 2557 1 I — 4 H B AT, fE S R AW R T
T A58 LA I,

Sy (PaconoD & MEEEHEYI4 ST (Paeonia
suffruticosa (PR SRS FEERMEDIR I (Cynanchum
paniculatum) 114 Bk 32 B 53 25 75 20 19— Fh % 1
KWEY), BAT 2 R 2 8AE I FUR 25 A W) PR,
FHE W AR 25 AR RT3, Aok 7K 5 g e HAA Ik
e A FH s O6F R 0 5 D BN B TR L 40 R O R AT A
TIE s 0 5 B AT o R A A R A T, X I
N S JRE A 5 AR A 7 A2 2 S B A B (R B
H IR 9 Ak, Che 55198 E 1L T R AT Ry
RATHEDI~V, gt X E 1, 12— 00E T H AR
H (Mythimna separata 75VE, F£ RN T A i3
H (Lepidoptera 55 d H A7 W35 B RIS PRI P Sy 26
tEY .

B 1 FHE® (PaconoD RELTEY I~V) WU F L1

AT FUUE WP B2 Wy 84k & ) B AT 2 Pl Ry
{10 25 RGN LA R AE R 22 0T 9 Il PR B 2 AR
IO A, S BBy ol BE T A BT AR 25 B35 1
WS PR LAt AR, T EAABLAE - OFF Bz T 4
T T Rk e B (AChED , 2 25 5% ) 5 i 35 437 4 22

MBI IR AL @FF B Wy 7 ik 1M i ¢ f (BBB)
18 LR B, L fg 32 30 18 1 H+/OCHH [n) 1 4% 7
IEBBBHEA KN, @ FF B W G AL /N 32 S0k B
(Rhizoctonia cerealis) W& ] ¥ V£ 85 11 FINIE JRUBE 5
R RAG, LTS & W T e, R T A
(1) 1 AR AU, @FEANSZRE I 6N PR By v 1
B hk e 5 2 A Iz ) B JRR AR O A e
(Maillard reaction) , AF Bl 340 K 3 7~ 4) (AGES)
AT £ T2 24, T 3 b T8 B AGEsREWE |
B A2 75 T4 (ROS) 5 AT #1725 HUV-ATPase
5T 5 40 A 5T (ECMD 2 IR AGEs I 38 Jin i 2k 25
H LN, 2 SR I AR I D A R P 2T 4 R U
s BEAL IS R 40 M N 2 1 2 2R 25 BT IR L R 10,

DLRAR =8 o0 56 A0 B B A0 B
B2 R AR A ROIRIE L —, FH Ry LR
A EER 5 RIS T A5 R00E o P R FoAT Bt
251% (BERT LAAFED P H B B m] BLAG D A2
PEFAGAE G5 S THE M S R, L&A A B Ak
W FWAEYINITE ). BT, ARSCHI% T 2140N3/5
(3,5)- () AL/ ST By I 2R A 15 M A8 4 3/5
(3.5)-(— N EEPF B i S AL 51, A = AL XS
T Mk (Spodoptera frugiperda) W85 A5 T, LA
WRe R ILEA AN AR E ).

I #R57FE

1.1 E£ZBE 5K

IR B4 2445 Bruker-AV 400 MHz R #% #4 S
A%, Hit -+ Bruker 24 7 ; X-4%50 7 7 S A0s A0
A, b I R v A2 AT PR A W) 5 5% FHLTQ Orbitrap
Elitell &

TR T AR R 2 B 4L, P B 1 L W B | R
JUF AR BRI AR I L VAT IR R XA K B0 ) 1 o ]
IR FT M (https: /www.aladdin-e.com) ; i )2 )2 AT fll A+
EENTRERR I B 1 B TR A,

1.2 B Rk

RS T IA B DT R, H TR RO R R
P 7 A S R
1.3 &ehigaem
1.3.1  HPIEAARS-R B P Ky (A FI3-Ail ) 52 1y (B)
(17l %

7100 mLgE L H I A FF B2y (1, 25 mmoD Fil
H,SO, 20 mL) , i 1 42 58 4 Vi it 5 S W ¥R TG
TEE IR S N A HI 2 -30°C , T 25 12 % I HNO,
(25 mmoD ,3~5 miniii Y& & W FFEE9 h, J5 8
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EFn, % PR RAL AW B R R B PEE T

WAEPERE T EIAPKK (200 mD) o, 7 K S ROREIR
[ A, S8, K Y= P, il T, ZRREIRAL R T 23

43 45 30 T B[R] A SRS FE PF By (A RN 3-AH I A
K B, WE2FT7R,

B2 L&YW A~CHEMKE

A: 7 E29%, ¥ AU 4K, mop. 125~126C .,
'H NMR (400 MHz, CDCIy 8: 13.03 (s, 1H) .8.50 (s,
1H .6.55(s, 1H) .4.01 (s, 3H) .2.64(s,3H) .ESI-MS,
mlz (%) 210 (M-H]", 100 .

B: 7 % 13%, 3% B0 A [l /4, m.p. 132~133C,
'H NMR (400 MHz, CDCly 8:13.06 (s, IH) .7.83 (d,
J=8.8 Hz 1H) .6.58 (d,J=9.2 Hz, 1H) .3.97 (s, 3H) .
2.61(s,3H) , ESI-MS, m/z (% 210 ((M-H] ", 100).
1.3.2 HafAR3, 5- REEEST R (O (1l

7E100 mLgEf T AP B2y (1,25 mmoD Al
H,S0,(20 mL) , Fi$f: 22 58 AR o 1 S5 N TR
R E IR SN i A L A -30°C , ST 2218 % i HNO,
(75 mmoD ,3~5 mindi 58 ; FFE2 [ MWV 12 h, J5H5
WAESEEE N R VKK (200 mD) Hf, A1 K URLIR
] 44, o, KT A, T, I 4R LG 45
SR A 4A3, 5- ANIEST R (O

C: 7 HT74%, W B [ K, m.p. 129~1307C .
'H NMR (400 MHz, CDCIy 6: 13.43 (s, 1H) .8.62 (s,
1H) .4.09 (s, 3H) .2.74 (s, 3H) ., ESI-MS, m/z (%) 255
(IM=HJ", 100
1.3.3  rPEARS-S0P R 1 (D) 1) 2%

FU N B P I (1, 1 mmoD Bl A 40 mL HCI
(6.0 mol/L) ¥ s £E15 min Py, WM iR 2218 T
IR ZE45°C, ARG IIAN30% H,0,(0.2 mL) , K s N AE
60°C 15 min, 2R J5 7E UK H 0 FE SN ) T 42
RO 7 AR YTTE , 1 PETNE , F A R E ST T, 3k
FROBE T AL EHID, W EBHR .

B3 &% DMEMEE

D: 7K T72%, W A [E A, m.p. 112~113C,
'H NMR (400 MHz, CDCIy 8: 12.65 (s, 1H) .7.69 (s,
1H) .6.47 (s, 1H) .3.92 (s, 3H) .2.55 (s, 3H) ,ESI-MS,

m/z (% 201 (M-+H]*, 100) .
1.3.4  HEsb &P ~21101H %

3/5(3,5)-( )i 2/ ST R B e R R A S ) (1~
20 WA S SL AR AL DL ST RR[14], 2540 X WL IE4

1: X=NO,, Y=H, R'=Me 12: X=NO,, Y=H, R'=(p-Cl)Ph
2: X=NO,, Y=H, R'=n-butyl 13: X=NO,, Y=H, R'=2-thienyl
3: X=NO,, Y=H, R'=n-heptyl 14: X=NO,, Y=H, R'=3-Pyridyl
4:X=NO,, Y=H, R'=cyanomethylene 15: X=NO,, Y=H, R'=4-Pyridyl
5: X=NO,, Y=H, R'=Ph 16: X=H, Y=NO,, R'=Me

6: X=NO,, Y=H, R'=(p-OMe)Ph 17: X=H, Y=NO,, R'=Ph

7: X=NO,, Y=H, R'=(0-OH)Ph 18: X=NO,, Y=NO,, R'=Me

8: X=NO,, Y=H, R'=(p-OH)Ph 19: X=NO,, Y=NO,, R'=Ph

9: X=NO,, Y=H, R'=(p-NH,)Ph 20: X=Cl, Y=H, R'=Ph

10: X=NO,, Y=H, R'=(p-F)Ph 21: X=Cl, Y=H, R'=(p-F)Ph
11: X=NO,, Y=H, R'=(o-CI)Ph

B4 AEBBEELEGY 121 HULEEN

1.3.5  Hirb&922~3911) 4%
3/5(3,5)-( =) hH LT K By I R4k & 4 (22~39)
(1 1 S FL 5 R A WL SCHR[15], S5 #2015 .

22:X=NO,, Y=NO,, R=H
23: X=NO,, Y=NO,, R=3-Me
24:X=NO,, Y=NO,, R=4-Me
25: X=NO,, Y=NO,, R=2-F
26: X=NO,, Y=NO,, R*=3-F
27: X=NO,, Y=NO,, R=4-F
28: X=NO,, Y=NO,, R=3 4-F
(E/Z=4/D

29: X=NO,, Y=NO,, R=2-Cl
30: X=NO,, Y=NO,, R*=3-Cl
31: X=NO,, Y=NO,, R=2-Br

32: X=NO,, Y=NO,, R=3-Br
33: X=NO,, Y=NO,, R*=2-NO,
(E/Z=4/D

34: X=NO,, Y=NO,, R*=3-NO,
35: X=NO,, Y=NO,, R=4-NO,
(E/Z=3/2

36: X=NO,, Y=H,R=H

37: X=NO,, Y=H, R*=3-NO,
(E/Z=4/D

38: X=H, Y=NO,, R=H (E/Z=3/2)
39: X=H, Y=NO,, R’=3-NO,

5 PAEBEBEEUEY 2239 MUFEN
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1.4 FREMHEMNZ

FREDUFE A )1 B (Toosendanin) , 1 H [ $7 T
X A M (https: //www.aladdin-e.com/zh_cn/) , 4li i K
TAET98%,

W5 5325 O HL R — 68 117 1 R D ik, SR
FH /N BB DA WEERE DS, DLV ER Ay B 0t FEE, 1A
R 2 ORI BT A & U R A 1 mg/mLs @%F—
FESL 3N TS, A T BRI 10L it L KN —
1) = % F R DT Ak, SR T HAT N9 em PR IR
I rp, 1% 57 LA — 2 AR LA LRE s ©% 37 if &
KR BY T em x 1 em P /NHBE, 75 TG BO 4 R R
mn ZJR AT B 29 PR3 s, HAR I T JE iR L,
R Uz 58 /N S A NS 0 /N i, 1 5748 s
WEELE W (R B2 2P O TR 44 L BE A (25 +
2 C, AT E }165%~80%, JEHEIT ] 12 h, BAMRE i
1112 h; & M sr il B R B & % ORI R BIAE
R B FRHH R IE AR TR A R
R UL SAIEL 109 )
2 FEREITR

2.1 ARFH

WERFB TR, OFF B (D 54 (HNOY
FEMRBRIR (H,SO) 1T s WA 35 22 1) Hh [T A
BAIC; @FF KWy (D 5 i (HCD 7E30% X 46 7K
(H,O AR J WA i 7 22 v [ A4 D s O 7E i 1R
(AcOM AL N, Hp ] A A ~D 4y 1) 15 55 Tl 5k Sk A 26
T2 JE 2 I 5 1803/5.(3,5)-( ) il /5 P Bz Ty W s 25 £
AW A~2D F13/5(3,5)-()REIESF B RSt &4
(22~39 , i 365 P45 443538 5 'H NMR . MS Al
m.p. & NE Ef
22 FREH

761 mg/mLBTRHR AT, KA/ v
SEAL AW~ 21F122 ~ 39 4% 50 M ST ARG 1, 7
AAE IR A HRFA)) R R A BH T

MR VA2 0] W, 767 B2 1y C-3 . C-547 51 A\ A
FE R 1, AR SLIRIEAT 51N A (P Ik e Fn
1 5 FEXE AT AE A o s I S e, K2 AT A
Vs k38 T RS, B W AR — 0 A R A s
Hmm PR NG R, 751 mg/mLJi & K &
AR S T SN S Y 12.13.30.32 1
34 I U 1R UG T, S AR IR FE TR Sy Sl
H75.0%.71.4%.71.7%.71.4%K170.4%, Hrh &g &%
HEIL60% A 144 HE_ LIRS MEA WD, A2 ek

TN E L 264 (RIS R 14 G D . # Ak
M55 PR IR A A W) % HRE AT T P 1 1 1
TG, I EEM S, B ZAAR 2y UnAT BL#E |
AL TR MG R AR A RIS B35 AR, R &
P i) o HE TR B Bt I ] O HE RS S BTk 3
SRR G ZB A

£ FEBBEXLAY 120 REHARE

E M E SR %
ey FbsE
10d 20d 35d
1 16.7+4.7 20.7+4.7 429+47
2 20.0+0 448+9.4 53.6+4.7
3 267+9.4 37.9+0 393+4.7
4 20.0+0 448+9.4 67.9+0
5 233+47 27.6%0 53.6+9.4
6 13.3+4.7 345+4.7 429+4.7
7 26.7+4.7 31.0+4.7 393+4.7
8 26.7+9.4 31.0+4.7 643 +4.7
9 10.0+£0 31.0+4.7 35740
10 233+47 345447 643 4.7
11 10.0+0 31.0+4.7 35740
12 26.7+4.7 448+94 75.0+4.7
13 233+47 58.6+0 T1.4+4.7
14 233+47 448+47 50.0 4.7
15 10.0+82 103+47 393494
16 6.7+4.7 103494 28.6+4.7
17 20.0+0 27.6+0 35740
18 10.0+0 20.7+4.7 393+4.7
19 10.0+82 20.7+4.7 50.0 4.7
20 10.0%£0 17240 25.0%0
21 133494 31.0+94 57.140
RIL &S 10.0+0 32.1+4.7 50.0+4.7
SHEPsL 0+0 6.7+4.7 6.7+4.7

T 3RS IR A B R

R2 AEBERELEY 2239 REMERIE

i RE 4 R %
ey A AmES
10d 20d 35d
22 26.7(£3.3 448(+3.3) 50.0(£3.3)
23 20.0(£5.9 35.7(£5.9 61.5(£6.7D
24 26.7(£3.3) 28.6(£3.3) 50.0(£3.3)
25 23.3(£3.3 37.9(+£0 643(£3.3)
26 23.3(£3.3 483(+0 67.9(£0
27 26.7(£3.3) 37.9(£0 53.6(£3.3)
28 26.7(£3.3) 448(+3.3) 50.0(£3.3)
29 13.3(£3.3) 414(£33) 53.6(£3.3)
30 26.7(£3.3) 57.9(%£3.3) 71.7(£3.3)

_40_

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



EIa e, & FhBEBE RAL A W B B R B PR BE ST

2023 42 12 H
(%% 2)
R IFAET %
iacsy
10d 20d 35d
31 233(+3.3) 448(+3.3) 63.0(+3.3)
32 26.7(+3.3) 37.9(+ 0 71.4(+3.3)
33 13.3(£3.3) 345(+£3.3) 66.7(+0)
34 26.7(+£3.3) 483(£5.8 70.4(£3.3)
35 6.7(£3.3) 345(+3.3) 59.3(£3.3)
36 20.0(£0) 448(+33) 59.3(+£3.3)
37 233(£3.3) 448(+33) 63.0(£3.3)
38 10.0(£5.9 20.7(£3.3) 40.7(£3.3)
39 13.3(£3.3) 24.1(+3.3) 48.1(£3.3)
JIbRE 10.0£0 32.1+4.7 50.0+4.7
7 ER R 0+0 6.7+4.7 6.7+4.7

W10 B % % & (structure-activity relationship ,
SAR) 73 & W], iR R AP ~211M 5 : D
X=NO,, Y=HI}, HXfNitb &7 Bt T X=H,
Y=NO,MX=NO,, Y=NO,, k| N4t &) &R A0 T
1 (42.9%) KT 16 (28.6%) K T 18 (39.3%) ,5
(53.6%) K T17 (35.7%) K119 (50.0%) ; AH LA 1M
o AR BRI T X=C1, Y=H, 5 (53.6%) K119
(50.0% KT17(35.7% KT2025.0% . @Y4R'H
IRIRET, FLORIR b (0 B EAE 0 A7 B 2% dg AT
A4, 18 (64.3%) KF7(39.3% ,12(75.0%) KF11
(35.7%) . @MR'AZLIFIT, R'=2-thienyl () 4% T PE
5T R'=3-Pyridyl FlIR '=4-Pyridyl, Hx WAk & 4 A
LAG TEIE TR 2 5 N 13 (71.4%) (14 (50.0%) Fi115
(39.3%) o @RYIE B FEBRBERT, TN 4k &
WA B TR R O, 112 (53.6%) K11 (42.9%)
KTF339.3%) , K¢ ARG T L, o v 4k
B WA I BN IETET % 467.9%

Wt &R VAL A 22 ~391 5 - D24 X=NO,,
Y=NO,fIX=NO,, Y=HI, HX} N1k &4 4% i Ak
T X=H, Y=NO,, X N.A & W) i 4L 1EJE T %36
(59.3%) NTF22(50.0% KT38(40.7%) ,34 (70.4%)
KTF3763.0% K T-39(48.1%) ; @R>=FuNO,I},
FEXF N AL A W) 4% HOE M SR I A ) A7 A 2105457 0 %)
7, B126 (67.9%) K125 (64.3% KT27(53.6% ,34
(70.4%) KT33(66.7% KF35(59.3%) . @R>=CI
FIR?=Brt — o AE B T [ 47 A% d3f A 484, B
30(71.7%) K129 (53.6%) F132(71.4%) K T-31
(63.0%) . @MR*=Mel, Hoxf WAL &4 4 g PR
R A TR, BI23 (61.5%) K24 (50.0%)

3 #Hit

N T RIEFEBEBmN AN A RERAE
W, B — 20 TP B Wy IR 2 €5 3k U, AR SCHE
1 mg/mL T FE LT, SR F /N I B8 il o 1 21
AN3/5(3,5)-( A /P B By I I A & A 184
3/5(3,5)-(“) R FE P R W53 Jh S Ak A5 0 6 =48 iy 38 4
H B O IR B R VEPE . 4 AR, B339 H
FrAb & s A& (12.13.30.32 5134 K 3L H
SR PR R UG, g AR IR RT3 43 3l 24 75.0%
71.4% . 71.7% . 71.4%F170.4%, i 2 v 1 BH R 1]
PR (50.0%) o Rl i &2, KA RT3
L H075.0%, R B R RSP 60% L B H
FAG ) 7% BOE PEAN S 5 m T )N BREE L it 7 4
JaIEFEA BE A& B PE3/5(3,5)-()AH BE/ S
Py Ik B 2R AT A= R 3/5(3,5)- () R L ) Bz 1y i 2 A1
A= Je FEAE AR 2500 7 T WS e i T — e
wHAt

S ik

[1] BOE. A B i S R 2555 7B (1] . R 0
4, 2020(34): 495-501.

[2] RO, RE 2. g ORAQH LA A HR S B[], o R
2EEGr, 2020(34): 486-494.

[3] SPARKS T C, HAHN D R, GARIZI N V. Natural products, their
derivatives, mimics and synthetic equivalents: role in agrochemical
discovery[J]. Pest Management Science, 2017, 73: 700-715.

[4] Pt Wy, WRAR SR, F 0K, 25, 3 B2 e G4 e SRS M T
BEJE[J]. AL ZA3, 2021, 84(8): 776-786.

[5] WANG J L, WU G Y, CHU H P, et al. Paconol derivatives and
pharmacological activities: a review of recent progress[J]. Mini-
reviews in Medicinal Chemistry, 2020, 20: 466-482.

[6] CHE Z P, GUO X L, LI Y H, et al. Synthesis of paeonol ester
derivatives and their insecticidal, nematicidal, and anti-oomycete
activities[J]. Pest Management Science, 2022, 78 (8): 3442-3455.

[7] CHE Z P, YANG J M, SUN D, et al. Combinatorial synthesis of a

series of paeonol-based phenylsulfonyl hydrazone derivatives as

insecticidal agents[J]. Combinatorial Chemistry & High Throughput

Screening, 2020, 23(3): 232-238.

WAL oi, A k0, it 4%, 3 Kl Rl L R AT AR A 1) 6 W B oak

R I PEDETT[]. A oA IR, 2020, 83(2): 139-143.

[91 XU H H, ZHANG N, CASIDA J E. Insecticides in chinese

8

=

medicinal plants: survey leading to jacaranone, a neurotoxicant and
glutathione-reactive quinol[J]. Journal of Agricultural and Food

Chemistry, 2003, 51: 2544-2547.
(F#% 63 W)

_41_

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



2023 4£ 12 H

JFASERE , 55+ 32% AR - L H BT B 1 A% B 5 B 25 8000 52

AN F 2R BT RO T 32% IR - . H B ]
VBRI e R AT B A SR A g
ESNE 2 G SV | EZC PN RO RS Sy Sl N1 s
I 25N, H 2430 dJE BBk 90% L b, ix 5
BOCHEEIE T A — B
32 FaEERK

Iy A BU% > A1 215.1 822.5.2 430 g/hm?
(14 32% 1k 12 - e Tl T B0 2 I i 25 Ak 3t S
A, A1 ~3 dJF, ARIALEDE AR A K ST UG
R, KR 2 E4~7 d, FEEBCER
oy e, HAor eI aasetr ;s 25 )58~10 d,
LR ERERIET ., TR HE 2 7 A% B B A8 T )
L6 32% W 1% - S H B vl R, &2 R N
1 800 g/hm?ff130% 5 H B K FIALHE 5, 2 B v rE
JE10~15 dINAET: AR A701.25 g/hm? )
60% 2,4- — A EE 25515 A 2/3 4 5401, Wi
TR0 24 71 LGS 24 70 8 A BT AL
33 ZABIEN
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