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2 X9 g3E 55 S AL AA mE At
e Yol iz} 34T
HE % W
3RIEe) $d. 3IES] =532 Thomas-Hoover capillary

melting point apparatusE ©|-§-38t] ZAHSIATE TR
H2HEHC'H NMR)S  Varian Gemini 300300 MHz)
spectrometer® ARE-Ele] A0 ™ TMS(tetramethylsilane)E 3%
#2242 §gto /st A9 FFRAMEIAMRIS
Nicolet Magna 7502 ARg&ste] Aom om'2 H7|skich
AR A EZ S Hewlett Packard 5972 GC/MSDE AME-3}
&} jonization voltage 70 eV, ion source temperature 70°C o
A A9}, hEI2MEIHEE silicagel 60(GF 254, 230-400
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Aelol &, old¥, 2 M E2EqEE T Aok Aldrch
Chemical Co.oll1 U3 o E, JElH 2 5o gule
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Y7 FHHERe] JFPA o712 ketod TaF enold Th7}
88: 129 EtEolrh. & 84%, bp 92°C/30 mmHg; 'H
NMR(300 MHz) 1353H, t, J=72, CH,), 43502H, q,
J=72, CH,), 522 and 12.52(1H, 2s, CH and OH).

e 56-03 =2 248l € -14-S A1) 3.7k 2 Balg o]
E 99 3. o-¥SHE 724g, 0.11mol)e] WA £N(110
m)°] EZeEoll (156 ml, 0.112mo)3} 2-H| 2 Ecete
(7.86 ml, 0.112mol)%] EFFEL 1N AR MAs] 7lsia
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78l Aol g AL 11277 g, & 97%)E o
At ARl o1RE WA (200 m) Fo)aL FEZEA] HE
&= 2x7h 20°C olel7) HEE fx1abEA 92T (8.6
m/, 0.106 mo)Z Bl ZFEa}o|=(82ml, 0.11 moh)S =
2470l AR TElaL Aol 547 B9t waksieln). A"
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T A F UM ST B yAE sk A
A 1 N G4, Z3lgehtats, ax dE22 72k 4
A FAZMgS0 T THE Svile 7R Al sl el
71888 AAE LA ©1AE n-Fis) oEoElo]lE @ : 1)
g 89902 283} flsh ARvIEIHNE B sld
9(154 g, 58%)y LJUT}. bp 68-76°C/3 mmHg); 'H NMR(300
MHz) 132(3H, t J=7.1, CH,)), 3.00-3.03QH, m, CH,S),
427(2H, g, J=7.1, ester CH,), 4.40-4.43(m, CH,0); IR(KBr)
1730(C=0), 1618(C=C) em™; MS, m/z(3t=7]), 242M",
100), 214(M*-CH,=CH,, 17), 197 (M*-CH,CH,0, 77).

5,6-T18| =2 24 E3p € -14-SALE|Q) 37k2 R 44 129) §
4. oIEolZEIE 9105 g, 43 mmol) 9 E@0m)] =1 7}
426 g) TEHY] EFJES 147 B2 719 BEsiac).
FEEHES Aoz 231 vudEaaiua A3 52
S 6 N GA4FE A3kpH 2-3) siith. ek A48 o
e v 7] Sl Axsl 12EA 12582, 63%)
S AT AEopEC|ES} n-HilolM A AR S Wale) A
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Br [gln i _/R
‘Doca [ | ﬁ_@
0~ "CF,
n=0,12
4 5

A& At mp 143-144°C; 'H NMR(300 MHz) 3.08-
3.11QH, m, 5-CH,), 442-445(2H, m, 6-CH,), 5.35(1H, br s,
OH); IR(XKBr) 1700(C=0) cm™’; MS, m/z(Ftiz7)),
214(M*, 100), 142(70).

5,6-C13| =2 -2-AHE 3l Y N-3 d - 14-SALE}Q] 3.7 = Eno}
v= 59 4. FIEEHL 1245, 21 mmol)F EloEER
o] =(1.70 ml, 23 mmo)e] WA (100 m) HEA 1417+ St
7Y BRI o AgSwsl] 718 dAG49S 4N
o 448 opERelE 138 A 180 mhel So)x g
d17mh oF2A 2.1 ml, 23 mmo)E 7}eka %%f;ﬂ%i 14
7 B gt o ARE TAE o] AAs L HeE
ES 1 N i, Zeserarle:, aEa AEE g7 A
I AZMgS0,)% the SUilE AdEEE AASITE e
5 dEoMEo|Ee} nEilox AR slel] FlER 0bdY
= 58 AUt mp 109°Clerystallized from ethyl acetate and
n-hexane), 'H NMR(300 MHz) 3.12-3.152H, m, 5-CH,),
441-4440H, m, 6-CH,), 7.13-753(5H, m, ArH), 7.46(1H,
br s, NH); IR(KBr) 1660(C=0), 3296(NH) cm™’; MS, m/z
(& =7)), 289(M°, 23), 220(M*-CF,, 21), 197(M*-NHC H;,
100), 141(37); HRMS for C,H,F,NO,S: Calcd 289.0384.
Found 289.0386. Anal. Caled C,H,F,NOS: C, 498, H,
348, N, 4.84. Found, C, 49.75, H, 343, N, 4.83.
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2 Agsle] a-g3E 72 AUt o Wl di il &FE
ZElo|=E AN 79 A FEol WUTH10% ©lEh). T
2R \FEAAEH 2shd 7S 88:129] keto ¥ 7a%}
enol 8 7bo] FJEZ EAEAT}. o-F3HE 7S EldE
ol &4 ollA 2-HEEANEEH AoA BEEAIA B3]
T2 e3E 82 HFHog djon oA gifE g
3 NE EAFe] FAMA|FHERR st gsgTt
L4-SAFEIRE 112 EAF o] F o] FAjgsrt SA5te
diasteromeric EHEZ ZEAsiglon) B Al 83E 55 &
Aal7] 9JaiA B FaE gl AR p-BEFdeE)
FA) solla WAl g FofA] 71 B[ EFE A=A
o} A3ke UBIER-14-SAKER] 9= AE AHEA 95 o
g 71 EEo] AAEAY. oz olRle AHI Eio
A B7) 5ol UR sl WiEel ez Azt 14-%
AFEISE 119 J=FA719] old L F/NA BT &,
B =BEAE 4w XeE] Hsle] 14-2A1EIQE (oxathiane)
112 WA g Soia] sl EA) 3lelr] HodEReel=
o} Uk A AT, F7H ferr-chloride 102] £ glo] Egogd
ofl ) sle] WA &l FoA J1E FHIA HBl=R-14-
L2alElSl e ozElE 95 AAUEA & 47%). THIA
o Gl Foja ipiRsiele] AE 2SN 128 B
dZzglol=z A2jsld Aesles ofdERTe|E 1308 A
g TR o3 1A opddE FEAS} WREAIA ke AES
WE7|7 £3HE TS E2-14-SAEQ] 28 opdRE 58
At

g1, Aed vk carboxin®] &< oxycarboxin® ¥4
3 AgAE S ok B Al 34 55 30% 3
AEpAag e He-Z2E TR MCPBA)S.Z 45k
FeElE #FANE 14 2 &F 158 ETH(Scheme 2).

TS Table 19 A€ 4REsl g7 23 Hl=g-14-
SAERQ) FlE2E2oPdElE fRA 5, £EAIE 14 B £3E 15
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9 H=4d, & ¥ yuFH AEHYT 65 g dwd Table 1914 Hie vlxd F49 47 3= (enty 6, 9,
A3H250 ppm, in vivo)E YERATE 12, 21, 23, 33, 38, 39, 40, 46, 52)°|41 RSBS} WLRe|

Table 1. The melting points, yields and disease control effects of trifluoromethylated dihydro-1,4-oxathiin carboxanilides prepared

[O]r‘\ N _<3 R n=0: 5
[ n=1: 14
o CF, n=2:15
(250 ppm, in vivo)
entry n R m.p. (°C) ields” (%) Control value (%)
P y ” TRCB RSB CGM TLB WLR BPM

1 [} H 109 83 0 20 0 21 0 7
2 1 H 187-190 88 7 10 13 0 0 7
3 2 H 220 70 - - - - - -
4 0 4-CH, 169 59 7 50 8 7 ‘86 15
5 0 2-OCH, 117 85 0 82 22 21 96 0
6 0 3-OCH, 136 41 8 93 35 15 100 25
7 0 4-OCH, 139 56 42 70 18 21 92 0
8 0 2-Cl 155 88 14 70 2 21 98 23
9 0 3-Cl 143 75 94 93 35 15 100 0
10 0 4-C1 152-153 46 41 25 22 36 98 0
11 0 2-F 140-141 62 97 24 29 30 100 0
12 0 3-F 122-123 85 87 97 61 47 100 14
13 0 4-F 135 53 33 58 9 13 100 0
14 0 3-NO, 144 36 0 11 0 13 60 0
15 0 4-NO, 149-151 63 0 5 0 0 0 0
16 0 4-Br 162-163 53 25 29 3 0 80 0
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Table 1. Continued.

Control value (%)
entry n R m.p. (°C) yields” (%)
RCB RSB CGM TLB WLR BPM

17 0 2-CF, 193 78 0 0 0 13 0 14
18 0 2-C(H; 123 36 0 5 35 13 0 35
19 0 4-C.H; 225 23 0 0 0 4 0 0
20 0 2-CN 194 45 0 0 22 0 0 0
21 0 3-OCH(CH,), 142 53 8 93 29 26 100 0
22 0 4-OCH(CH,), 138-139 37 8 12 3 0 0 0
23 0 3-SCH, 75-76 73 90 94 48 47 100 0
24 0 4-CH,CH, 163 51 8 43 29 0 99 16
25 0 3-COC H; 129-130 80 0 5 3 4 0 0
26 0 3-CO,CH(CH,),, 4-Cl 126-127 90 0 0 48 0 0 14
27 0 2,5-di CH, 160-163 29 0 50 48 0 93 0
28 0 2,4-di CH, 157-158 25 o - - - - -
29 0 2,5-diCl 146-147 54 0 18 35 36 0 41
30 0 3-C}, 6-CH, 178-179 19 0 6 35 0 0 41
31 0 2-Cl, 4-CH, 136 80 0 12 0 15 86 25
32 0 2,6-di Et 190 42 0 17 48 0 0 0
33 0 24-diF 140-141 59 16 93 29 0 100 25
34 0 24,6-tri CH, 210 32 0 12 9 15 0 33
35 0 2,4,6-tri C1 215 32 0 43 41 26 0 8
36 0 2,4-diCl 161-163 50 0 37 35 5 16 50
37 0 2,6-di Cl 191 55 - - - - - -
38 0 2-CH, 117 80 0 93 61 15 100 16
39 0 3-CH, 106 80 95 94 70 47 100 42
40 0 3-CH(CH,), 107 90 99 100 52 14 100 20
41 0 4-CH(CH,), 148 51 30 50 12 28 83 10
42 0 2-0CH; 126 92 78 55 20 14 88 10
43 0 3-CN 210 53 30 25 20 14 53 10
44 0 4-OCH; 153-154 60 30 50 36 14 60 0
45 0 4-Cl, 5-CF, 140 72 96 50 4 21 0 10
46 0 3-CF, 153-154 88 97 92 28 50 98 10
47 0 2-Cl, 6-OCH; 169-170 75 30 30 0 21 0 10
48 0 4-COCH, 187-188 38 55 45 0 14 66 10
49 0 2-Cl, 6-CH, 184 26 0 65 36 14 73 20
50 0 3-Cl, 4-CH, 138 78 20 40 20 42 0 10
51 0 2-C1, 5-CF, 113 87 40 92 20 28 0 30
52 0 2-CH,CH, 176 82 60 92 28 0 96 0
53 0 2-CH(CH,), 176 87 R
54 2 2-Cl 185 82 70 25 54 78 80 0
55 2 2-NO, 225 71 o
56 2 2-OCH, 178 85 37 0 35 73 0 0
57 2 2,4-diF 196-197 70 79 0 54 78 70 0
58 2 3-Cl 152-153 51 R

“The reaction was not optimized to enhance the yields and the yields were represented from 12.

“not determined.

3 o] £7(90%) UEREer ol5L dAlE #d7)Y 297)(entry 40)7} TTE HFELS 2ppm°1WE WLRel| o

meta Aol A&7|7F Y= At ol A=Y FHES 3 2tz 86% 2 90% e dFEHS vEiith I ol

o zA3] dolr] fsted ¥ F(in vive, 50, 10, 2 ppm) Al 01 958k AFAIQ] flutoranil 34 FRAMT #HE7]

o AlFEteh(Table 2). 3HH HE719] meta A AR meta R0 O|AZEEAZIZL XEH e AL 1HT

(71 A@77E 2} O (entry 14, 25, 26, 43) BAJel vt w), o] AL sHES] FHHE veherl ALV meta

et HAo)| o]AERZA)] EE o|AXRH|7F FAT AEE &)
LN mera YX] O] AZRZENT entry 21) FE ojAT = AL 9 F UAth
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Table 2. Disease control effects at 50, 10, and 2 ppm (in vivo) of selected compounds

control value (%) control value (%)
en m en m
i PP RSB WLR o PP RSB WLR
50 62 100 50 68 95
6 10 25 73 38 10 31 33
2 12 0 2 12 0
50 71 99 50 42 100
9 10 25 86 39 10 21 36
2 18 20 2 10 16
50 ' ) D 1Q0.. - - L - 500 . -9 . 100
12 10 15 0 40 10 25 98
2 15 0 2 0 90
50 58 100 50 18 100
21 10 70 96 46 10 0 60
2 29 86 2 0 16
50 45 96 : 50 0 93
23 10 15 33 52 10 0 33
2 5 0 2 0 0
50 25 90
33 10 18 0
2 0 0
FHuzs carboxamides: Target Sites of Fungicide Action. Kller, W. (ed.)
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Synthesis of Trifluoromethylated Dihydro-1,4-oxathiin Carboxanilides and Their Fungicidal Activity

Hoh-Gyu Hahn*, Kee Dal Nam, Jin-Cheol Kim' and Kwang Yun Cho! (Organic Chemistry Lab, Korea Institute of
Science and Technology, P. O. Box 131, Cheongryang, Seoul 136-791, Korea; 'Screening Division, Korea Research
Institute of Chemical Technology, P O. Box 107, Yusong, Taejon 305-600, Korea)

Abstract : o,B-Unsaturated carboxanilides 5 with trifluromethylated dihydro-1,4-oxathiins were synthesized for the
development of new agrochemical fungicide. Chlorination of trifluoromethylated B-keto ester 6 followed by the
reaction with 1,2-mercaptoethanol gave intermediate 1,4-oxathiane 11. Without purification of 11, substitution of
hydroxy group by chlorine, followed by dehydrochlorination of 10 in the presence of triethylamine afforded
trifluoromethylated dihydro-1,4-oxathiin ethyl ester 9. Acylation of the hydroxy group of the carboxylic acid 12
followed by treatment of various amines gave the corresponding trifluoromethylated dihydro-1,4-oxathiin
carboxamides S. Antifungal screening (in vivo) of the synthesized compounds against typical plant diseases, which
include rice blast, rice sheath blight, cucumber gray mold, tomato late blight, wheat leaf rust, and barley powdery
mildew, was carried out. Where mera position of the phenyl group was substituted with isopropoxy or isopropyl
group, excellent antifungal activities against rice sheath blight and wheat leaf rust were detected.

Key words: agrochemical fungicide, tirfluoromethyl dihydro-1,4-oxathiin, o,3-unsaturated carboxanilide.
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