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Design. synthesis and antifungal activity of novel
2-methyl-3-furancarboxamide derivatives

PU Tao, WANG Hong-Yu., LIU Ying, JIN Hong, TAO Ke, HOU Tai-Ping

(Key Laboratory of Bio-resource and Eco-environment of Ministry of Education,

College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: Based on the structure of the fungicide fenfuram for exploring high antifungal agents, twenty
novel 2-methyl-3-furancarboxamide derivatives were designed, synthesized and characterized by' H
NMR. Then, their in vitro antifungal activities were evaluated against five normal phytopathogenic fun-
gi (Rhizoctonia solani , Sclerotinia sclerotiorum , Phytophthora infestans, Pythium aphanidermatum
and Physalospora piricola) by mycelial growth inhibition method. In conclusion, compounds le, 1f,
2a, 2b and 2f exhibited stronger antifungal effects on R. solani with inhibition rates of 88. 6 %,
74.5 %, 78.5 %, 78.7 % and 73.1 %, respectively, superior to commercial fungicide fenfuram (70. 5
9%). The EC;, values of the five tested compounds against R. solani showed that compound le exhibited
the most potent inhibition with an EC;,value of 2. 824 mg/L which lower than that of fenfuram (EC;,=
7.691 mg/L). As a result, compound le could be a lead compound for further research.
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Wi /b O TR H AR 2 00N TORE 1T L R
1o B ) B SR AT R Mo 2 AR N R R R e
BB HE AR A R 2 — R
i I T 5 53— J7 T 2% TR0 B9 B M e 2B et
Y HIAIL T B85 A B 19 2% T 700 380 o b 0 O & AR o
B2, TP — ELAL TR T SR B sh A R

B2 AR i = B 40 ) 57 (succinate dehydrogen-
ase inhibitors, SDHIs) i) I 55k 9 Ji TR 45 kL
PRIF W, A2 38 55 E A A A T 38 52 e
i T ) I TR e R 1 % 3o AR 5T EL A L B i ) AR
T B A K VR BCBE T B RT e T
J WA B AR A G i S (CCONH-) i HE ik
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(4% 24 Rl S Wi T & 01968 4F Ttaya 78 LR Ht %5
BRBEAR 2 5] A R k45 0, 76 B2 5 2% HUT P Y [6)
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A BB S PR T B S T HL2E T A
A A s A T8 S LA R b Ak % TR 7 B ok T e Ry 445 4
Fonth IR 45 A LY E AT TAE SRR R TR
WAE Y PFEETT 1 O R A5 A 5] A o, 3Rk
T 2 28 20 P s 44 #0004 2- -3k e P T i
KALEY A5 la-lh, 2a-21CI A 1), I 38 i 4
W T DU R T PR R A S S SR Y
SR EW . RO 25 5% B BT R R R R IR A
G {0 A 245 A0 ) 29 Al
2 MBERE
2.1 # #

225 20 A 2- FH -3k g Y e 2R AL B W G
S & 1la-1h, 2a-21CUnE 1 figE 1).
2.2 /&
2.2.1 R AR

(1) 2-FP J-3-mk g PR 1 5 K

FLARAE B 2 SR P il . 82, 3 .
"HNMR (400 MHz, DMSO-ds): & 12. 55 (s,
1H), 7.56 (d, ] = 1.93 Hz, 1H), 6.61 (d, ] =
1.94 Hz), 2.51 (s, 3H).

(2) 2, 5= W BE-3-mkm FH R 65 B

R CHs,
o) <j o) ij
/KTKFH o (T(FH o

la-1h 2a-21

B 1 BARCEH T

Fig. 1 Design of target compounds
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"HNMR (400 MHz, DMSO-d;): & 12. 43 (s,
1H), 6.22(s, 1H), 2.46(s, 3H), 2.22(s, 3H).

(3) HI IR 4 2 55 — % Mk 19 5 i

HLAK 3R 2 B SCBkY, Pl . 50 Y% ~
80 %.

(4) GEHACAB 5L — 2K k5

HAR L B 2 OSCHE PR 70 % ~
90 %.
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(5) FIBIRAR A R 1k 5 Al

AL IR S BRI . 80-95 %4,
2.2.2 BAAxesHe &R BREEY lalh B
PR TR S IR 1 R Ry SRR A B Oy - 2- Y JE-3- 1k
Mg BZ 20 mmol. 25 mL JC/K —~ S W k.6-7 7§
DMF, 10 mL 500, BT 35 A 48 20 — 2R ik 20
mmol,25 mL DCM,5-7 mL =2 JI%.

&Y 2a-21 (i BARRAEL RS BArfk &9

la-1h 2510,
R4
R4 0 /©
N
DCM, Et;N / \ H i\
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CHj
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X 2a-21

B2 BiFKeSH lalh fo 2a-2] 695 5%,
Fig. 2 Synthesis of the target compounds la-1h and 2a-21

2.2.3 @ EMKAF AT CRAA KR
X HAREA Y 1a-1h Al 2a-21 BE47 R W0 0 DV 5
0B I R M IOK RS S0 i W (Rhizoctonia
solani) MR HAZ IR A (Sclerotinia sclerotiorum) |
LA B K T ( Phoytophthora infestans) . & il
BB SR (Pythium a phanidermatum ) F13F F 5 20
WG (Physalospora piricola) ik %F £, X} 4k 2%
B U B A B bR AR S 05 P SR AT WA
T I 398 JBCHH Wk g g A Sy BE M T BEGHE AT 0T L B
VEA B2 08 SCHk, R PDA R 3538, (b & 9
(R4 20 mg, SR T BRI B 20 mg/ L & B4
IR B RS Y AT I E 3 W, THRAR IR
e

2.2.4 oI R F R P RAEEC,) Mz A
RS BESCHR [18 ], R Ui Ak & 9 i 1 o 25
mg, SR AR i B 1 e 2T ) G B B EE Ol 50
mg/1.,25 mg/L.,12. 5 mg/L., 6. 25 mg/L, 3. 125
mg/L (& w5 IR B A SWATIE 3 Ik,
THREAEMRE R,

3 HBRSHMH

3.1 & K

Pk HERAL &9 1a-1h, 2a-21 B PRI
W5 5 SR 1 PR v B 5 R B R

N-(5-58-2-(2 , A- R S ) 2R H)-2,5- = H
B30k Ry H i 1a.

W, 71,02 Yo AR, M. 87~88 C
'"HNMR (400 MHz, CDCL,) § 8.66 (d, ] = 2.
53Hz, 1H), 7. 97 (s, 1H), 7.50 (d, ] = 2.
48Hz, 1H), 7.24 (d. ] = 11.19Hz, 1H), 6. 97
(d, ] = 3.29Hz, 1H), 6.96 (d, J = 3.21Hz),
6.68 (d, J = 8.61Hz, 1H), 6.06 (s, 1H), 2.58
(s, 3H), 2.26 (s, 3H);

N-(5-F-2- (-G AR A ) KK -2, 5- — H 33~
Wk g I 1b.

W, 68.6%: FIMIA: #5, 86~88 C!
HNMR (400 MHz, CDCl,) & 8. 66(d, ] = 2.
A5Hz, 1H), 7.88 (s, 1H), 7.33(m, ] = 15.
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51Hz, 2H), 6.98(m, J = 11. 11Hz, 2H). 6. 96
(d, ] = 2.07Hz, 1H), 6.78(d, ] = 8.67Hz), 5.
95(s, 1H), 2.56(s, 3H), 2.24(s, 3H);

N-(5-5 -2~ R A -2, 5 I JE-3- 1k 1y FY ik
e 1c.

W, 57,300 HEAA AR KA, 85~86 Cs
"HNMR (400 MHz, CDCl,) & 8.67 (d, 1H), 7.
98 (s» 1H). 7.38 (m, J = 15.93Hz., 2H). 7. 17
(m, J = 14. 86Hz), 7. 04 (m, ] = 9. 68Hz,
2H), 6.97 (t. J = 11.25Hz, 1H), 6.79 (d, ] =
8.68Hz, 1H), 5.96 (s, 1H), 2.56 (s, 3H), 2.
23 (s, 3H);

N-(5-48-2- CHE 2R L) %8) -2, 5- -/ Jk-3- g F
e 1d.

W, 55. 7% TR (O [ AR M AT, 75~ 77
°C; "HNMR (400 MHz, CDCl,) § 8.65(d, 1H) .
8.02 (s, 1H), 7.18 (d. J = 8.23Hz, 2H) . 6. 94
(t, ] = 8.62Hz, 2H), 6.92 (m, ] = 3. 14Hz,
1H), 6.74 (d, ] = 8.73Hz, 1H), 5.99 s, 1H),
2.57 (s, 3H), 2.35 (s, 3H), 2.24 (s, 3H);

N-(2-(2,4- —E R A ) -5-H R -2, 5-—
FH -3 1k i FH PG i e

W, 63, 4% TR A I T 81~ 82
°C; "HNMR(400 MHz, CDCL,) & 8.40(d, 1H).
7.90(s, 1H), 7.48 (d, ] = 2.48Hz, 1H), 7.18
(q» ] = 11.34Hz, 1H), 6.90(d, J = 8. 85Hz,
1H), 6.83 (t, ] = 10. 31Hz, 1H), 6. 73 (s,
1H), 6.05(s, 1H), 2.57(s, 3H), 2.36(s, 3H),
2.26(s, 3H);

N-(2-(4-FA A8 ) -5- I RE R L) -2, 5- i 3k~
3~ el P Bk e 11

W, 60. 2005 O A JE AT 78~79
°C; "HNMR (400 MHz, DMSO-d;) & 9. 06 (s,
1H), 7.58 (d, ] = 1.88, 1H), 7.36(d, ] = 15.
83Hz, 2H), 7.02(q., J = 10. 17Hz, 1H), 6. 95
(s, 1H), 6.92 (t, J = 10. 84Hz, 2H), 6. 39(s,
1H), 2.40(s, 3H), 2.31(s, 3H), 2.20(s, 3H);

N-(5-§4-2-(2,4- @ R F) R FE)-2- F E-3-
I g G B 1 g

W, 76, 3% 8 [ AR B A5 80 ~ 82
°C;'HNMR (400 MHz, DMSO-d;) & 9. 45 (s,
1H), 7.87(d, ] = 2.55Hz, 1H), 7.74(d, ] =
2.53Hz, 1H), 7.58(d, J = 2.10Hz, 1H), 7. 42
(q. ] = 11.17Hz, 1H), 7.26(q, J = 11. 54Hz,

1H), 7.06(d, ] = 8.89Hz, 1H), 6.95(d, ] =
8.89Hz, 1H), 6.89(d. J = 2. 10Hz, 1H), 2.49
(s, 3H);

N-(2-(2,4- 8 A B -5- U4 BL ) -2- 1 BE-3-
Ik g A 1h.

WK, 78. 7% HEE M K. 85~86 C;
"HNMR (400 MHz, DMSO-d;) § 9. 41(s, 1H),
7.72(d, ] = 2. 41Hz, 1H), 7.69(d, J = 2.
79Hz, 1H), 7.57(d, J = 2. 03Hz, 1H), 7. 38(q,
J = 11. 47Hz, 1H), 7. 08 (q, ] = 13. 82Hz,
1H), 7.04(t, ] = 8.75Hz, 1H), 6.96(d, ] = 8.
94Hz, 1H), 6.86(d, ] = 2.00Hz, 1H), 2. 48(s,
3H);

2 - N- (5 PP -2 2 4 5 4 6 ) -3~k g P 7
W 2a.
W&, 37. 5% ¥ B W AT HNMR (400
MHz, DMSO-d;) & 9.19(s, 1H), 7.60(d, J] =
1.94Hz, 1H), 7.51(d, ] = 2.05, 1H), 7. 32
(m, ] = 16.07Hz, 2H), 7.03(m, ] = 25. 33Hz,
2H), 6.93(m, ] = 19.48Hz, 3H), 6.81(d, ] =
2.05Hz, 1H), 2.45(s, 3H), 2.32(s, 3H);

N-(2- (4-GE AR S 3 ) -5- 1 3L 28 ) -2- 1 JL-3-mk
Wi FFY G i 2D,

W 75.6% AEER; K. 65~67 C;
"HNMR (400 MHz, DMSO-d;) & 9. 25(s, 1H),
7.55(d, ] = 1. 60Hz, 1H), 7.52(d, J = 2.
09Hz, 1H), 7.36(t, ] = 4.69Hz, 1H), 7. 34(d,
J = 2.22Hz, 1H), 7.05(q, ] = 10.49Hz, 1H),
6.94(t, ] = 3.96Hz, 1H), 6.92(d, ] = 2.
29Hz, 1H), 6.86(q, J = 9.05Hz, 1H), 6.81(d,
J = 2.02Hz, 1H), 2.45(s, 3H), 2.32(s, 3H);

N-(2-(2-GA AR S 3 ) -5- 1 3L 28 ) -2- Y JL-3-mk
Wi FEY It i 2c.

R 719% PR K. T0~72 °C;
"HNMR (400 MHz, DMSO-d;) & 9. 24 (s, 1H), 7.
56(d, J = 1.97Hz, 1H), 7.55(d, ] = 2. 12Hz,
1H), 7.53(qs ] = 9.61Hz, 1H), 7.28(m, ] = 17.
33Hz, 1H), 7.12(m, ] = 16.95Hz, 1H), 7.02(q,
J = 10.57Hz, 1H), 6.94(q, ] = 9. 64Hz, 1H), 6.
86(d, J = 2.04Hz, 1H), 6.81(d, ] = 8. 20Hz,
1H), 2.47(s, 3H), 2.32(s, 3H);

N-(2-(2,4- G R 3 -5- 1 JE R 5L ) -2- F gk~
3- 1k g R e e 2.

W 65. 7005 IO ER: AL 75~77 C;
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"HNMR (400 MHz, DMSO-ds) & 9. 28(s, 1H),
7.68(d, ] = 2.49Hz, 1H), 7.54(d, ] = 2.
04Hz, 1H), 7.51(d, J = 1. 75Hz, 1H), 7. 35(q,
J = 11. 43Hz, 1H), 7. 05(q, J = 10. 35Hz,
1H), 6.89(q, ] = 19.89Hz, 2H), 6.85(d, J] =
2.04Hz, 1H), 2.46(s, 3H), 2.32(s, 3H);

N-(2-(2, 4= F 0 40 R ) -5- Y L R 0 ) -2- 1
FE-3- 1k g It B 2e.

W, 59. 3% IR B A A ' HNMR (400
MHz, DMSO-d;) 8 9. 14(s, 1H), 7.57(s, 1H),
7.55(d, ] = 2.06Hz, 1H), 7. 07(d, ] = 2.
03Hz, 1H), 6.94(m, J = 17.32Hz, 2H), 6. 89
(d, J = 1. 96Hz, 1H), 6.69(d, J = 8. 23Hz,
1H), 6.60(d, ] = 8.37Hz, 1H), 2.50(s, 3H),
2.28(s, 3H), 2.23(s, 3H), 2.15(s, 3H);

2-H1 - N-(5- B B6-2- O F 2R 366 ) 25 6 ) - 3- 1k i
I BERE 21

WeE ., 43.1%; %@ ; "HNMR (400 MHz,
DMSO-d;) §9.17(s, 1H), 7.59(d, ] = 2. 11Hz,
1H), 7.53(d, ] = 2.02Hz, 1H), 7.13(s, 1H),
7.11(s, 1H), 6.99(q. ] = 10.24Hz, 1H), 6. 86
(d, J = 2.94Hz, 1H), 6.84(q, J = 4. 36Hz,
2H), 6.83(d, ] = 1.97Hz, 1H); 2.47(s, 3H),
2.30(s, 3H), 2.24(s, 3H);

2-H1 - N-(5- F 36-2- (4 F 2R 66 2K 56 ) - 3- 1k i
HlEE 2g.

WoR . 27.9% s HEEMA; a5 656~67 C;
"HNMR (400 MHz, DMSO-d;) 8 9. 16(s, 1H),
7.57(d, ] = 2. 00Hz, 1H), 7.54(d, ] = 2.
06Hz, 1H), 7.25(d, J = 7.56Hz, 1H), 7. 13
(m, ] = 17.00Hz, 1H), 6.99(m, J = 27.87Hz,
2H), 6.84(d, J = 2.06Hz, 1H), 6.74(q, ] =
9.06Hz, 1H), 6.69(d, J = 8.26Hz, 1H), 2,47
(s, 3H), 2.30(s, 3H), 2.22(s, 3H);

N-(2-(2- H A R A ) -5- H L R ) -2- H -
31k e HY Bt e 2h.

W 57,2005 AR JE . 70~72 C;
"HNMR (400 MHz, DMSO-d;) 8 9. 10(s, 1H),
7.64(d, ] = 2. 01Hz, 1H), 7.57(d, ] = 2.
04Hz, 1H), 7.14(t, ] = 3.26Hz, 1H), 7.13(d,
J = 0.93Hz, 1H), 6.98(q, ] = 8.64Hz, 1H),
6.93(q, J] = 8.82Hz, 1H), 6.91(d, J = 3.
28Hz, 1H). 6. 90(q, J = 5.06Hz, 1H). 6. 64
(d, J = 8.34Hz, 1H), 3.75(s, 3H), 2.52(s,

3H), 2.28(s, 3H);

N-(2-(4- AR B R ) -5- 1 L R
Wk e FH e i 21

WO 64. 7005 IR EE K JE AL 65~ 66
C; "HNMR (400 MHz, DMSO-ds) 89. 18 (s,
1H), 7.57(d, J] = 2. 01Hz, 1H), 7.54(d, ] =
2.06Hz, 1H), 6.97(m, J = 15. 93Hz, 1H), 6.
93(q, J = 9. 20Hz, 2H), 6.91(t, J] = 5. 76Hz,
2H), 6.89(q, J] = 2. 01Hz, 1H), 6. 77(m, ] =
8.23Hz, 1H), 6. 90(q, J = 5.06Hz, 1H), 6. 64
(d, J = 8.34Hz, 1H), 3. 71(s, 3H), 2. 49 (s,
3H), 2.29(s, 3H);

N-(2- (4-RR S ) -5 Y e 48 i ) -2- F -3k
MR PPt i 2.

WeE . 73.3%; H A K KA 80~81 °C;
"HNMR (400 MHz, DMSO-d;) § 9. 25(s, 1H),
7.54(d, J] = 1. 94Hz, 1H), 7.52(t, J] = 5,
85Hz, 1H), 7.47(m, J = 15. 80Hz, 2H), 7. 03
(q, J = 10.59Hz, 1H), 6.96(q, ] = 13. 24Hz,
1H), 6.87(m, J = 21.40Hz, 2H), 6.81(d, ] =
1.97Hz, 1H); 2.44(s, 3H), 2.32(s, 3H);

N-(2- (4= 4 ) -5 FY 2 ) -2- Y -3~k
Mg e 2k,

W 63.4%; FIEE A KA. 77~78 C;
'"HNMR (400 MHz, DMSO-d;) & 9. 23(s, 1H),
7.54(d, J] = 2. 02Hz, 1H), 7.53(d, J] = 2.
02Hz, 1H), 7.15(m, J = 25. 78Hz, 2H), 7. 02
(qs ] = 10.37Hz, 1H), 6.96(m, J = 21. 69Hz,
2H), 6.88(d, J] = 8.18Hz, 1H), 6.84(d, ] =
2.02Hz, 1H); 2.46(s, 3H), 2.31(s, 3H);

N-(2- (45U T AR AR ) -5- H B R L) -2- k-
3~k R e R 21,

ks 56. 3% IR O R M A 62~ 64
C; "HNMR (400 MHz, DMSO—d;) § 9. 15(s,
1H), 7.59(d, J] = 2. 02Hz, 1H), 7.52(d, ] =
1.93Hz, 1H), 7.33(m, J = 18. 86Hz, 2H), 7.
00(q, J = 10. 31Hz, 1H), 6. 88 (m, J = 11.
03Hz, 2H), 6.85(d, J = 3. 36Hz, 1H), 6. 81
(d, J = 2.02Hz, 1H), 2.45(s, 3H), 2. 30(s,
3H), 1.24(s, 9H);

3.2 B EUIEE &N

P2 AR A ) X8 0 R R ) o i L R

TG PRI E , 25 ]R3k 1 s,

F)-2-H 33~
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x1 BRUEWMEKREN 20 me/L BEXF 5 iE 4% R E B A I E X

Tab.1 The correct inhibition against five phytopathogenic fungi of target compounds at 20 mg/L concentration
FIESNE ()
= oS 1 s e iy
NO. R, R, R; 7;;%?‘15 {m%*‘ %;z;—%g%& ﬁggﬁg I B T

la 2,4-Cly Cl Me 19.4 55.8 13.3 - 14.9
1b 4-Cl Cl Me 27.1 36.7 15.6 - 12.7
lc H Cl Me 10. 3 44. 6 12.1 - 11.8
1d 4-Me Cl Me 11.6 34.5 11.8 - 55.7
le 2,4-Cly Me Me 88.6 76.5 15.7 - 47.2
1f 4-Cl Me Me 74.5 52.7 14. 4 - 54.9
1g 2.4-Cl, Cl H 27.2 81.3 11.4 - 51.7
1h 2,4-Cly F H 35.1 56.8 12.3 - 8.3
2a H Me H 78.5 77. 33.3 65.4 45.1
2b 4-Cl Me H 78.7 53.4 35.5 40.1 25.6
2¢ 2-Cl Me H 55.9 77.6 28.4 37.2 25.2
2d 2,4-Cly Me H 60. 3 60. 7 20.4 32.0 27.0
2e 2.4-Me Me H 62.2 72.0 27.8 34.5 29.2
2f 4-Me Me H 73.1 67.2 24.3 48.1 21.9
2g 2-Me Me H 61.6 50.7 26.8 38.5 26.3
2h 2-OMe Me H 54,2 39.8 34.8 48.5 27.9
21 4-OMe Me H 67.8 68. 23.2 57.8 25.7
2] 4-Br Me H 67.4 60. 4 23.2 22.2 24.5
2k 4-F Me H 66. 4 63.6 21.8 21.1 22.3
21 4-tBu Me H 52.6 78.7 12.3 29.8 35.4

FR Ik 1k e 70.5 51.7 15.7 44.5 26.3

T = — RO R AT I I

M1 A LUE . P28 A0 A W X oK i SO Al i
AT IS T A A B iR 2 %) 0 O M T X 5
e S B T T A 0 DB T S R S SO TR T T
T PR 55 0] DL L 32 S ok e 28 4k 5 W A6 400 TR O TR
&R PR, TER IR MR E O 20 mg/L B, 55—
FAb A W R K R SR 9 TR A B R AE 10 6~ 90 %
Z [ X6 T S TR A% TR I B0 B R A 30 6 ~90 N2
] % 55 A = Fh M B R AT 6020, Hh kB
Le 1f X 7K Fef SORE H 17 14 8 1E 410 B 2 43 3l o 88. 6
Y0.74.5 Yo T BHE T BE B 0k Bk RE (70,5 200, AR
ARG W X KRS SR e TR A T R AE 50 2%~ 80
Y0 2Z TR) % 7 S TR A TR D TR B AE 30 0 ~80 N2
[ % 5 b = F & 30 B RAK T 70 Y. ok &Y
2a.2b I 20 X 7K A SORG R R 09 B E 30 AR 4 0
78.5 %.78.7 Yo AN 73.1 Y. AT W mk @z (70. 5
Yo X RIS HAR L& W RS R b R, AL Ab
A L I AR HL R, 785 6 B, A
W0t 7K R SO 97 T 2 B HE A ) ) B R

3.3 HEFUEWMXI KB FHFE ECs Ml ZE
F 3. 27 TR ELA W S AR NG PRy 5 Rk
HW(le 1, 2a.2b. 20) , FEAT T XF 7K F% SCA 6 B
(R. solani) W ECsfH WM E R INFE 2 iR,
F2 AMUEUXKBLHKFE EC; BMK

Tab. 2 EC;, values against R. solani of five compounds

&y EC;,+SD(mg/L) correlation/r
le 2.824 £1.430 0.9926
1f 6.854 £1.177 0.9920
2a 6.6105 £2. 048 0.9724
2b 6.3560 £1.431 0.9740
2f 7.089 £5.244 0. 9896
fenfuram 7.691 £1.217 0.9874

M 2 AT LA L5 Bl b4k & W X K A Sk
T B IR EC o {8 #B A T 4% 81700 Yk Bt ik (ECs, =
7.691 mg/L), P b5 W) e 19 ECso fH AR, N
2. 824 mg/ L.t — P UL W% AL & W 09 0 T ROR 5
T A B P 0 0 B A Xk R Y R T
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50 %

TR

ARSIV AT 20 Bl 2 — 3k -3 nk
W BERG SR R AL A TR S A A E T H -
NMR B8 AEXF 5 Fd WL H ELAT AR Ak A8 ) 9w
P T 0 B 9 A G 0 L GRS Bl k£ A D
le 1f.2a.2b A1 20 X K 7 SUR A TR AT 450 5k B9 490 7T
{0 5 2R % DI T B X 23 T ) Rk Y (70,
5 Y00, BeAbh .5 Rk 0 KRS SOR A Y EC s, I
ELREBW G le B9 ECs fH R AR, Oy 2. 824
mg/ L, T Ho At Ak 5 B sk B B (ECs, = 7. 691
mg/L) o X ke 51 A 05 Bk 254 AL i L 3R
1537 B 45 IR Hok 318 05 B3 B AR
SRR A B W B BTG A AT B A 1 A
Fa A5 Xk AR SR o B 05 S 71k A S A R
P AR e A& Yk — B A5 A Ak
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