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Table 1. Structures and fungicidal activity of N-substituted phenyl 5-chloro-1,3-dimethylpyrazole-4-carboxamides

tHy
Compound R NMR(-NH) g k' log P Substituent parameters Fungicidal activity
No (DMSO-ds, ppm) s 3 L; L, Zo pECs
1 H 9.87 0.25 1.94 0.00 0.00 206 2.06 0.00 5.00
2 2-CH; 9.21 0.28 1.96 0.56 0.00 206 206 —0.17 533
3 2-CF; 9.42 0.40 0.88 0.00 206 2.06 0.54 4.60
4 2-F 940 0.35 0.14 0.00 206 2.06 0.06 5.09
5 2-Cl 9.24 0.58 0.71 0.00 206 2.06 0.23 532
6 2-NO, 10.34 0.58 —0.28 0.00 2.06 2.06 0.78 2.06%
7 2-0CH; 8.83 0.52 —-0.02 0.00 206 206 —0.27 4.88
8 2-0C;H; 8.84 0.68 0.38 0.00 206 206 —-0.24 5.20
9 2-CH(CH3)3 8.80 0.73 0.85 0.00 206 206 —045 5.13
10 2-0OC4H, 8.81 0.93 1.55 0.00 206 206 —032 5.23
11 2-0C,H:;0C;H, 8.86 0.66 0.732 0.00 206 206 —0.23V 5.35
12 2-0H 10.09 0.28 —0.67 0.00 206 206 —0.37 3.90
13 2-COOH 11.55 —0.31 —0.32 0.00 206 206 0.45 —1.23?
14 3-CH; 9.77 0.34 000 - 056 300 206 —0.07 547
15 3-C.Hs 9.79 043 0.00 1.02 411 206 —0.07 561
16 3-CF; 10.23 0.40 0.00 0.88 330 206 0.43 5.37
17 3-F 10.08 0.30 0.00 0.14 265 2.06 0.34 4.82
18 3-Cl 10.05 041 0.00 0.71 352 206 0.37 493
19 3-CN 10.17 0.25 0.00 —0.57 423 206 0.56 3.90
20 3-NO;, 10.35 0.31 0.00 —0.28 344 206 0.71 3.26%
21 3-OCH; 9.83 0.27 211 0.00 —0.02 398 206 0.12 5.36
22 3-0C.H; 9.82 0.33 2.57 0.00 0.38 492 206 0.10 5.82
23 3-OCH(CHz), 9.79 0.45 0.00 0.85 459 206 0.10 5.96
24 3-0OC,H, 9.81 0.60 3.50 0.00 1.55 699 206 0.10 6.35
25 3-0C;H5(CHs), 9.80 071 0.00 2112 699 206 —0.09° 5.85
26 3-0C¢Hy 9.80 1.21 0.00 4.40v 597 206 —0.09° 3.33
27 3-OCH,CsH5 991 0.56 0.00 1.66 820 2.06 0.06° 6.34
28 3-OCF; 10.13 0.50 0.00 1.04 457 206 0.38 6.14
29 3-OC;H,0CH; 9.81 0.23 0.00 —0.09? 684 206 —0.07° 4.92
30 3-0C,H,OC.H; 9.81 0.30 0.00 0.232 795 206 —0079 5.55
31 3-0C.H,0C;H; 9.81 041 0.00 0.73% 891 206 —0.077 5.60
32 3-OH 9.71 0.10 0.00 —0.67 274 206 0.12 3.33
33 4-CH,4 9.70 0.35 0.00 0.00 206 300 —0.17 3.96
34 4-C,Hs 9.79 0.45 0.00 0.00 206 411 —0.15 397
35 4-CF; 10.21 0.44 0.00 0.00 206 330 0.54 3.75
36 4-F 9.80 0.28 0.00 0.00 206 265 0.06 4.75
37 4-Cl 10.02 0.41 2.60 0.00 0.00 206 352 -0.23 3.96
38 4-Br 10.01 0.46 3.02 0.00 0.00 206 333 0.23 3.68
39 4-CN 10.29 0.23 0.00 0.00 206 4.23 0.66 3.68
40 4-NO, 10.48 0.35 0.00 0.00 206 344 0.78 4.719
41 4-OCH3’ 9.70 0.23 1.82 0.00 0.00 206 398 —027 4.71
42 4-OC,H; 9.70 0.32 0.00 0.00 206 492 —0.24 3.96
43 4-OCH(CHs3). 9.68 0.37 0.00 0.00 206 459 —045 4.12
44 4-OCF; 10.05 0.50 0.00 0.00 206 457 0.35 3.69
45 4-OH 9.58 0.07 0.00 0.00 206 274 —0.37 3.34

¥ Calculated by equation 3
»Calculated by equation 4
9Calculated by equation 5
9Not used in formulating equation 8.
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PECs= —7.86(0.86)(log k') +6.85(0.94)log k' +
1.20(0.26) m,+0.58(0.16) m;—0.31(0.08)L, —
0.77(0.22) Y 5 — 0.05(0.02)Ls%+ 0.56(0.21)L,
+2.91(0.60) ®

(n=41, s=0.37, *=0.83, F=24.75, P=0.00)
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FEIG o ZF 588 AFE N ttestAH
3]A o gk FAHEA FAAE 747t Table 49} Table
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2.84)0 A ZA3tF T o] X+ Hartley$} Graham-Br-
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Table 2. Estimation of n value from chromatographic
capacity factor(k’)

Com-  Substi-
pound  tuent log k¥  mprc® m” An
No. ® (HPLC-lit)
1 H 0.25 0.00 0.00 0.00
4 2-F 0.35 046 0.14 0.21
5 2-Cl 0.58 151 071 1.20
8 2-OCH, 0.68 197 0.38 159
9 2-OCH(CHj;), 0.73 220 085 1.35
17 3-F 0.30 023 014 0.09
18 3-Cl 041 073 071 0.02
22 3-0OC.H; 0.33 036 038 —0.02

23 3-OCH(CH;). 045 092 085 0.07
29 3-OC,HsOCH; 023 —009 —°
30 3-OC,H;OC:H; 0.30 023 —

31 3-OC2H5OC3H7 041 073 -

36 4-F 0.28 014 030 —016
37 4-Cl 041 073 071 0.02
43 4-OCH(CHj). 0.37 055 085 —0.30

¥ Calculated by equation 3.
»Literature value '
9Data not available
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Table 3. Development of equation 8: pECsp=a log k'+b(log k')2+cn3+dnz+eL4+on+gL3+h(L3)2+i

Eqn a b c d e f g h i n s e F P

8-1 0.79 4.47 41 087 001 151 023
(0.64) 0.31)

8-2 731 —562 2.96 41 076 025 782 0.01
(1.85) (1.52) (0.49)

8-3 777 =719 052 2.93 41 069 038 905 0.01
170) (149 (0.18) (0.45)

84 634 —815 105 153 3.38 41 058 056 1366 0.01
(147) (1.28) (0.20) (0.38) 0.39)

8-5 675 —7.83 077 101 —044 443 41 045 074 2354 0.01
(1.1 (099 ©0.16) (©0.31) (0.09) 0.37)

8-6 692 —831 08 110 —-044 —065 444 41 041 078 2468 001
(1.04) (0.92) (0.15) (0.29) (0.08) (0.23) 0.34)

8-7 663 —772 065 111 —-037 —061 0.10 4.01 41 039 0.80 2450 0.01
0.99) (0.91) (0.17) (0.27) (0.08) (0.22) (0.04) (0.37)

3 685 —786 058 120 —-031 —-0.77 056 —005 291 41 037 083 2475 001

0.94) (0.86) (0.16) (0.26) (0.08) (0.22) (0.21) (0.02) (0.60)

The 95% confidence intervals are shown in the paretheses.
n: Number of data, s: Standard deviation, r: Correlation coefficient, F: F statistic, P: Significance level.

Table 4. Regression results for equation 8

Independent  Coeffi- Std. t- Sig.
variable cient error Value level
Constant 291 0.60 4.86 0.01
log k' 6.85 0.94 727 0.01
(log k) —7.86 086 —9.18 0.01
T2 1.20 0.26 4.66 0.01
3 0.58 0.16 362 0.01
L, —0.31 008 —377 0.01
L, 0.56 0.21 2.68 0.02
Ly —0.04 020 —226 0.04
Yo —0.77 022 —352 0.01

r’(Adj.)=0.83, SE=0.37

Aguool A5 BE AFAFES ABA] 44T
F ATk A @)l mst mS] ATt FolnZ 2, 3
@77} 254 LFE BUEAE ey IS &
2 glom] ol 2, 3¥ X3/l WIEE FLRIAT
A 254 LE AAETL WE) para XS] 9=
Zol7} Z7\3tel wel @Al Tadte JAHZAt
EAsH) o] A= phenyl aglFHo] AFA
710l 3 FZHAQ Aeko] &AFTE Byt A
AR/ A% AR AADIE ABA(E<0)
&g Fui7h FEAHE=~0.77). 28} 2L car-
boxamideA ¢! flutolanil®] 7-$- amide NH¢] 3}8}o] %o
10.49 ppmoll A WER AL carboxin®} 759l 9.82 ppm

2

Tl

)

A
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3

Fig. 1. Observed vs. estimated in vitro fungicidal ac-
tivity of N-substituted phenyl 5-chloro-1,3-dimethyl-
pyrazole-4-carboxamides against Rhizoctonia solani.
Estimated values were calculated by equation 8. The
regression line is significant at P=0.01 level.

Table 5. Analysis of variance for equation 8

Source Sum of Mean F-Ratio P-Value
squares square

Model 2643 8 3.30 24.75 0.01

Error 4.27 32 0.13

Total

(Corr) 30.70 40

r*=0.86, r’(Adj, for d.f)=0.83

N Yehde Fo g ujFo] B of amides] A=
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Table 6. Squared correlation matrix for interrelation-
ship of variables in equation 8

log k' log k' my m Ly Do Ly (L
log k¥ 100
(log k' 066 100
m 000 021 1.00
o 005 004 030 0.12 1.00
L, 000 000 000 0.12 1.00
Yo 001 004 001 002 001 1.00
L, 001 000 009 002 018 009 1.00

Loy 001 001 0.04 002 013 0.10 0.96 1.00
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Quantitative structure-activity relationship of N-substituted phenyl 5-chioro-
1,3-dimethylpyrazol-4-carboxamides

Yong-Whan Kim and Chang-Kyu Park* (OCI Research Center, Inchon 402-040, Korea,
*Department of Agricultural Chemistry, Seoul National University, Suwon 441-744, Korea)

Abstract : Mycelial growth inhibition activity of forty-one N-substituted phenyl 5-chloro-
1,3-dimethylpyrazole-4-carboxamides against Rhizoctonia solani was analysed quantitatively
by multiple regression analysis using physicochemical parameters of substituents as indepe-
ndent variables and pECs as dependent variable. As a result, a quantitative structure-acti-
vity relationship was formulated using eight physicochemical parameters, which explains
83% of variance of the fungicidal activity. The most important parameter for the biological
activity was log k', as related to the penetration and transport processes in the biological
system. The activity also correlated with other hydrophobic parameters(n,, ns), an electronic
parameter(Zc), and steric parameters(STERIMOL parameters Ls, Ly).



