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3,5-Dimethyl-2-(2,4-dimethylphenylimino)-1,3
-thiazoline—4-acetic  acid (3]  &h(diF{ol
)

AL WE o AH (7)(54.63 g, 0419 mol)
g 5 WA100 mhol) =9 F 50T 7)EFH)

0.419 mol) &4-& 1/\]7}011 a4 719 147 o
Wk B Ao A3, FRFEZ A0 ml x 2)

+ Fegtdlges Azxsgo. $69E 2
TEE AASY EEIE 4868 g 9%S AT
BESHE 4(12.53 g, 0.06 mo)E £ e <2100
mho] =21 ¥, N-methyl-N-(2,4-dimethylphenyl)thiourea
(1L64 g 006 mo)E 713} 147 B¢ 719 &=
AT AYstd SWlE AAT oL AHE 7184
o) AR 7pdATH240 g 0.06 mmo)E =9 8
(100 mhE 7}etx 5A7HEQE 1 35 Ehgch W
SEFAS Heoz Yrhsio *3’“5‘ A iiﬂ%
st AAFGT 2N FAk
fo] pH7} 30] HE= 3 E}% HJ% e —?'—347}
o 1/3¢] & wi7A] ¥ {WJ"—‘,‘
oAg olMElc|ER 7}‘6}01 A4
= A Wgaz7|A 6553}@1 ““*—‘H AR 2-
oJWc-13-E]o}E7Y ofAEAL 3(Rp=24-di CHs)(10.74
g, 63%)% A} 'H NMR (CDCL): 6 2.19(s, 3H,
5-CHs), 230 and 233(2s, 6H, ArCHj;), 381G, 2
CH), 4.03(s, 3H, N-CH;), 7.07~7.26(m, 3H, ArH),
11.40(, 1H, OH).
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3,5-Dimethyl-2-(2,4-dimethylphenylimino)- N-(4-methoxyp
henyl)-1,3-thiazoline-4-acetamide (2)(R;=4-OCHs, Ry=
24-di CH3)(X 19} entry 89] 3}35}E)9 34

B W2 A 12709 wHe-E 3T & e
Carusel Reaction StationsZ ©o]&3}gt} 3 79 vk
& o B0l AYHY thew ok 2-0)FeswY
-1,3-Ejo}&d olHEAF 30513 g, 1.40 mmol)S TjZ
Z20-H(10 mho xo]1, F2o)A 4-methoxyaniline
(02 g, 1.54 mmol)Z} diisopropylcarbodiimide(0.46 ml,
2.80 mmo)E x}FE s}etm 108 FoF mukslych
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HS-EFHES 2N G442 A AR50y
)3 oS Y S8y 13_111);11131_ A ] 2(R=4-OCH;,

R;=2,4-di CH;3)(0.25 g, 38%)& Jch

2 A7 349 BT 29 58, 524 % 54
9A7139 2N EH dole e ohe 2.

2-(3-Chloro-4-fluorophenylimino)-3,5-dimethyl-N-(4-methyl
phenyl)-1,3-thiazoline-4-acetamide (2)(R=4-CHs, R,=3-Cl,
4)

T8, 40%; e, 232~233C; 'H NMR (DMSO-dy):
& 2.26(s, 3H, 5-CHs, 2.27(s, 3H, ArCHs), 3.67 (s, 3H,
N-CHs), 3.93(s, 2H, CHy), 7.13~7.56(m, 7H, ArH),
10.44(s, 1H, NH).

2-(3-Chloro-4-fluorophenylimino)-3,5-dimethyl-N-(4-ethylph
enyl)-1,3-thiazoline4-acetamide (2)(R,;=4-Et, Ry=3-C1,,4-F)
48, 48%; =3, 229~230T; 'H NMR (DMSO-de):
& 1.15(t, 3H, CH,CHz), 2.25(s, 3H, 5-CH3), 2.56(q, 2H,
CH,CHs), 3.70(s, 3H, N-CHs), 3.95(s, 2H, 4-CHp), 7.1
4~1773(m, 7H, ArH), 10.39(s, 1H, NH).

3,5-Dimethyl-2-(2,4-dimethylphenylimino)-N-(4-ethylphenyl
)-1,3-thiazoline-4-acetamide (2)(R;=4-CH,CHs, R;=2.4-di
CHs)

T8, 33%; HE4, 246~250T; 'H NMR (DMSO-dk):
& 1.53¢t, 3H, J = 7.5Hz, CH,CHy), 2.22(s, 3H, ArCHs),
2.24(s, 3H, ArCHs), 2.26(s, 3H, 5-CH;), 2.56(m, 3H, J
= 74Hz, CH,CHy), 3.77(s, 3H, N-CH;), 397, (s, 2H,
4-CHy), 7.14~7.55(m, 7H, ArH), 10.63(s, 1H, NH).

N-(4-Butylphenyl)-2-(3-chloro-4-fluorophenylimino)-3,5-dim
ethyl-1,3-thiazoline-4-acetamide ~ (2)(Ri=4-Bu, R,=3-Cl,
4-F)
58, 45%; SEH, 230~233 C; 'H NMR (DMSO-dy):
& 090, 3H, J = 74Hz, CH,CH,CH,CH3), 1.29(m, 2H,
= 7.2Hz, CH,CH,CH,CHs), 1.54(m, 2H, J = 7.3Hz,
CH,CH.,CH:CH3), 2.27(s, 3H, 5-CHs), 2.55(m, 3H, J =
7.4Hz, CH,CH.CH,CH3), 3.71(s, 3H, N-CHs), 3.96(s, 2H,
4-CH), 7.13~7.58(m, 7H, ArH), 10.53(s, 1H, NH).

N-(4-Butylphenyl)-3,5-dimethyl-2-(2,4-dimethylphenylimino
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)-1,3-thiazoline-4-acetamide (2)(Ri=4-Bu, Ry=24-di CHy)
&, 14%; 53, 256~257C; 'H NMR (DMSO-ds):
§ 085, 3H, CH,CH,CH,CHs), 1.26(t, 3H, CH,CH,
CH,CHs), 1.29¢, 3H, ArCH,CH,CH.CH;), 2.23(s, 3H,
ArCHs), 2.25(s, 3H, ArCH,), 2.32(s, 3H, ArCHy), 2.32(s,
3H, 5-CHs), 2.52(t, 3H, CH,CH,CH,CH;), 3.74(s, 3H,
N-CHi), 397, 2H, CH;), 7.11~7.55(m, 7H, ArH),
10.67(s, 1H, NH).

2-(3-Chloro—4-ﬂu6rophenylimino)—3,5—dimethyl—N-(4—methox
yphenyl)-1,3-thiazoline-4-acetamide (2)(R;=4-OCH;, R,=3-
Cl,.4-F)

&, 60%; =3, 217~218C; 'H NMR (DMSO-dy):
6 2.20(s, 3H, 5-CHs), 3.74(s, 3H, ArOCH;), 3.89(s, 3H,
N-CH;), 3.95(s, 2H, CH,), 6.87~7.77(m, 7H, ArH),
10.57 (s, 1H, NH).

3,5-Dimethyl-N-(4-methoxyphenyl)-2-(4-trifluoromethoxyph
enylimino)-1,3-thiazoline-4-acetamide (2)(R,=4-OCH;, R,=
4-OCF;)

T8, 0%; 573, 218~219C; 'H NMR(DMSO-dy): §
2.26(s, 3H, 5-CHy), 3.69(s, 3H, OCH;), 3.73(s, 3H,
N-CHs), 4.01(s, 2H, CH;) 7.15~7.71(m, 8H, ArH),
10.62(s, 1H, NH).

3,5-Dimethyl-2-(2,4-dimethylphenylimino)-N-(4-methoxyphe
nyl)-1,3-thiazoline-4-acetamide (2)(R;=4-OCHs, Ry=2,4-di
CHs)

T8, 26%; ST, 261~263C; 'H NMR (DMSO-dy):
6 2.22(s, 3H, Ar-CHj), 2.32(s, 3H, Ar-CHs), 2.48(s, 3H,
5-CHs), 3.69(s, 3H, Ar-OCHs), 3.74(s, 3H, N-CHj),
4.00(s, 2H, CHp), 7.18~7.77(m, 7H, ArH), 10.95(s, 1H,
NH).

3,5-Dimethyl-2-(4-methylphenylimino)-N-(4-trifluoromethox
yphenyl)-1,3-thiazoline-4-acetamide (2)(R;=4-OCF;, R,=4-
CH;)

T&, 51%; ST, 254~255C; 'H NMR (DMSO-dy):
6 2.26(s, 3H, 5-CHsy), 2.27(s, 3H, ArCHy), 3.70(s, 3H,
N-CH3), 3.95(s, 2H, CHp), 7.13~7.53(m, 8H, ArH),
10.44(s, 1H, NH).

3,5-Dimethyl-N-(4-trifluoromethoxyphenyl)-2-(4-trifluorome
thoxyphenylimino)-1,3-thiazoline-4-acetamide
(2)(Ri=4-OCF;, R; = 4-OCF;)

F&, 5% =3, 246~248C; 'H NMR (in
DMSO-dg): 6 228(s, 3H, 5-CHj), 3.75(s, 3H, N-CHj),
4.03(s, 2H, CHy), 7.35~7.79(m, 8H, ArH), 10.96(s, 1H,
NH).

3,5-Dimethyl-N-(4-trifluoromethoxyphenyl)-2-(2,4-dimethyl
phenylimino)-1,3-thiazoline-4-acetamide 2)(R;=4-OCF;,
Ry=2,4-di CHy)

&, 8% SEH, 260~261T; 'H NMR (DMSO-ds);
& 222(s, 3H, ArCHy), 2.32(s, 3H, ArCH;) 2.48(s, 3H,
5-CHs), 3.74(s, 3H, N-CHs) 4.00(s, 2H, CH,), 7.18~

7.77(m, 7TH, ArH), 1095 (s, 1H, NH),

2-(3-Chloro-4-fluorophenylimino)-3,5-dimethyl-N-(4-trifluor
omethoxyphenyl)-1,3-thiazoline-4-acetamide
(2)(R;=4-OCF;, R; = 3-C], 4-F)

&, 18%; FEH, 220~221C; 'H NMR(DMSO-ds): §
2.23(s, 3H, 5-CHs), 3.59(s, 3H, N-CHs), 3.93(s, 2H,
CHy), 7.35~7.75(m, 7H, ArH), 10.69(s, 1H, NH).

2-(3-Chloro-4-fluorophenylimino)-3,5-dimethyl-N-(3-fluorop
henyl)-1,3-thiazoline-4-acetamide ~ (2)(Ri=3-F, R,=3-C],
4-F)

T8, 25%; e, 226~228C; 'H NMR (DMSO-dy):
6 2.23(s, 3H, 5-CH3), 3.63(s, 3H, N-CHj), 3.95(s, 2H,
CH,), 7.34~7.63(m, 7H, ArH). 10.81 (s, 1H, NH).

3,5-Dimethyl-2-(2,4-dimethylphenylimino)-N-(3-fluoropheny
1)-1,3-thiazoline-4-acetamide (2)(R;=3-F, Ry;=2,4-di CH,)
&, 8% S, 264~265C; 'H NMR (DMSO-ds):
& 2.22(s, 3H, Ar-CHy), 2.25(s, 3H, ArCH;), 2.32(s, 3H,
5-CHs), 3.74(s, 3H, N-CHy), 4.00(s, 2H, CHy), 7.16~
7.65(m, 7H, ArH), 10.96(s, 1H, NH).

3,5-Dimethyl-N-(4-fluorophenyl)-2-(4-trifluoromethoxyphen
ylimino)-1,3-thiazoline-4-acetamide ~ (2)(R;=4-F, R.=4-
OCF5)

T8, 62%; F=7, 213~214C; 'H NMR(DMSO-dy): &

2.28(s, 3H, 5-CH3), 3.74(s, 3H, N-CH;), 3.99(s, 2H,
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CHy), 7.16~7.69(m, 8H, ArH), 10.72(s, 1H, NH).

2-(3-Chloro-4-fluorophenylimino)-3,5-dimethyl-N-(4-fluorop
henyl)-1,3-thiazoline-4-acetamide ~ (2)R,=4-F,  R,=3-
CL4-F)

&, 21%; HE3, 263~265C; 'H NMR (DMSO-dy):
& 2.20(s, 3H, Ar-CHj), 2.21(s, 3H, ArCH;), 2.32(s, 3H,
5-CHs), 3.69(s, 3H, N-CHy), 3.90(s, 2H, CHy), 7.13~
7.63(m, 7TH, AtH), 10.51(s, 1H, NH).

2-(3-Chloro-4-fluorophenylimino)-N~(4-chlorophenyl)-3,5-di
methyl-1,3-thiazoline4-acetamide (2)R; = 4-Cl, R, =
3-Cl, 4-F)
T8, 86%; =, 225~226°C; 'H NMR(DMSO-dg): &
222(s, 3H, 5-CHs), 3.58(s, 3H, N-CH3), 391(s, 2H,

CHy), 7.39~7.67(m, TH, ArH), 10.61(s, 1H, NH).
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oouphng reagents \©\ )KJ: N—@—
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CH, 4

3 (R2 =2, 4- di CHj)

2 (R; = p-OCHj, Ry =2, 4- di CHj)

coupling reagents

crystalline yield(%)

ethyl chloroformate 10
thionyl chloride 0
dicyclohexycarbodiimide 19
diisopropylcarbodiimide 41

Scheme 3. Model Reaction for Coupling of 2-imino-1,3-thiazoline carboxylic acid 3 and p-methoxy aniline.
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Table 1. A list of 2-imino-1,3-thiazoline carboxanilides 2, their melting points, and antifungal activity against rice

blast(RCB) at 100ppm

R@\J\IH w3

CH3

2

control activity

entry R Re Rs mp(C) (in vivo, 100ppm)
1 4-CH, 3-Cl, 4-F CH; 232-233 0
2 4-CH,CH, 3-Cl, 4-F CH; 229-230 29
3 4-CH,CH, 2,4-di CH, CH, 246-250 29
4 4-CH,CH,CH,CH;, 3-Cl, 4-F CH; 230-233 50
5 4-CH,CH,CH,CH;, 2,4-di CH, CH; 256-257 14
6 4-OCH;, 3-Cl, 4-F CHs 217-218 29
7 4-OCH; 4-OCF; CH; - 218-219 0
8 4-OCHs 2,4-di CH, CH; 261-263 29
9 4-OCF; 4-CHs CHs 254-257 0
10 4-OCF; 4-OCF; CHs 246-248 10
11 4-OCF; 2,4-di CH, CHs 260-261 14
12 4-OCF; 3-CL, 4-F CH; 220-221 0
13 3F 3-Cl,4-F CH, 226-228

14 3-F 2,4-di CH, CH; 264-265 43
15 4-F 4-OCF; CH, 213-214 10
16 4-F 3-Cl, 4-F CH; 263-265 50
17 4Cl 3-Cl, 4-F CHs 225-226 10
18 4-CH; 3-Cl, 4-F H 2 9
19 4-CH,CH; 3-Cl, 4-F H Y 63
20 4-OCH; 3-Cl, 4-F H 2 95
21 4-OCH;, 4-OCF; H 2 97

“not determined.
0%) entry 21(Ao1& 97%)9 H3HEo] Tz} H o2 =28

=€ g HALRE Zz vy, Yukho
2 2om=S5HE-13-EolEd fEA 29 ade
2-olr k-1 3-HolEd F54 1 Bo} wln)sigch
€ 979 ARE vFo] B RS FA9 3%
1 2-olv)x-13-Ejo}Ed FA9 B =dHe) o
A= G5 94219 @A st wje 2

PO _b& o2 r,: rlf{ﬂ

TS AROH, oA o] AL e HEEA
HH3E AR EAEAE A 328 2wt 9
102 Azhg.
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Lead optimization of 2-imino-1,3-thiazolines and in vivo antifungal activity against rice blast (I)
Hoh-Gyu Hahn' - Kee Dal Nam - Suyeal Bae - Ik Kyu Park'(Organic Chemistry Lab, Korea Institute of Science
and Technology, P. O. Box 131, Cheongryang, 136-791, Seoul, Korea, IDepanment of Chemistry, Kyonggi

University, Suwon 442-760, Korea)

Abstract : In a course of the process for a lead optimization of 2-imino-1,3-thiazolines 1 which show a selective

in vivo antifungal activity against rice blast, new compounds 2 in which C-5 was substituted by methyl group of

the lead compound were synthesized and tested for the biological activity. Bromination of B-keto ester 7 followed

by the reaction with thiourea and hydrolysis gave 2-imino-5-methyl-1,3-thiazoline carboxylic acid 3. Coupling
reactions of 3 with aniline derivatives afforded 17 kinds of the corresponding 2-imino-5-methyl-1,3-thiazoline

carboxanilides 2. Their in vivo antifungal activity against rice blast was weaker than that of 1, indicating that the
in vivo antifungal activity of 2-imino-1,3-thiazolines was affected by the substituent at C-5. These results would

be an important data for the molecular design in the lead optimization process of this series.

Key words : new agrochemical fungicide, lead optimization, molecular design, rice blast, 2-imino-1,3-thiazoline.
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