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4. ==L Thomas-Hoover Capillary melting point
apparatusE ©|-§-3td S48t 'H NMRS Varian Gemini
300300 MHz)S ARESIQ1T. TMSE RFE2E §3o8 7]
&9t IRS PERKIN ELMER 16F PC FLIRS AlE-3}e]
Art. Azt Ey (MS)S HEWLETT PACKARD 5890
GCMSDE AMg-ste] ek, AMEE A|9F5-2 Aldrich Chem.
Co. TCIoNA Fiste] BAEA Fal ARSIt

v Thiocyanatoacetoacetanilide(6a)®] A Z. y-Chloroaceto-
acetanilide(5)(10 g, 47.3 mmo)E =<1 &g & (130 m)ol
potassium thiocyanate(5.5 g, 56.7 mmol)yE 7} §- 2A]7HE<t
714 gFsith AdE JAE sl AAgE oS AR
Adsstel §u)E AASAY. FFES dEotAEHolE
S0mel Hd F B2 2 M B FuladlgeR Az
k. oS 79F Sl AR e 718 AAE
eolrelo] Es} offE|2ellA Al A8l =@Ae] YA 6a
(7161 g 69%)2 ATt

== 87~89°C; 'H NMR(300 MHz, DMSO-d,) & 3.74
(s, 152H, COCH,COY, 3.93(s, 048H, enolic CH,SCN)",
4.43(s, 1.52H, CH,SCN)', 549, 0.24H, enolic vinyl HY,
7.07~7.61(m, S5H, ArH), 1028(s, 0.76H, NH), 10.37(s,
0.24H, enolic NH)’, 13.84(br s, 0.24H, enolic OH)’, ab=
keto/enol =3.23/1; IR(KBr) 3428, 2158(C = N), 1730(C=0),
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1688(C =0), 1602, 1546, 1494, 1444 cm™

2- Immo-N-phenyl-1,3-oxatlnole-4-acetanude(3)-4 Zﬂ& 4-
Thiocyanato-3-oxo-N-phenylbutanamide(6a)(4 g, 17 mmol) & =
91 acetone &% (20 mh)ol gt H2H(14.24 ml, 170 mmoh)E
7F T 2478t AloiiA anksisint. AdE ZAE ost
3L oWlES ofeER Ao ehe} wAI]] 3a2.03 g, 76%)
=3 °é94;\‘:}

5854 210~212°C; 'H NMR(300 MHz, DMSO-d,) & 3.48
(s, 2H, CH,CO), 6.12(s, 1H, vinyl H), 7.03~7.61(m, 5H,
ArH), 10.12(s, 1H, NH), 11.21(s, 1H, 2-NH); IR(KBr) 3424,
3234, 1686, 1656, 1596, 1546, 1498cm™; HRMS for
C,H,N,0,S; Cacld 234.0463, Found 234.0472.

2-Benzoylimino-N-phenyl-1,3-oxathiole-d-acetamide(7a) 2} A
Z vtz vhY).  2-Imino-N-phenyl-1,3-oxathiole-4-acetamide
(3)0.15g, 6.41 mmol)®] methylene chloride(S mf)oll EA|Z]
% benzoyl chloride(0.074 ml/, 6.41 mmol), triethylamine
(0.18 m/, 7.1 mmoly& A= H7I5IAth. A-2oA 241 7Hs<t
S % methylene chloride(S0 m)E © 7% T HH-E
FAe E2 29 AU o3 B kg eE Ax
3 & gn)E =g A)ASte 2-benzoylimino-N-phenyl-

1,3-oxathiole-4-acetamide(7a)0.13 g, 54 %) AUt
FE: 54%; Hv7: 152~156°C; 'H NMR(300 MHz)

(DMSO-dy) & 3.76(s, 2H, CH,CO), 7.30(s, 1H, vinyl H),
7.03~8.18(m, 10H, ArH), 10.20(s, 1H, NH); IR(KBr) 3446,
3334, 1742, 1678, 1600, 1538, 1498, 1438 cm™.
2-[(2,4-Difluorobenzoyl)imino}-N-phenyl-1,3-oxathiole-4-
acetamide(7b)(R =2,4-di F)

& 16%; =53 137~140°C; 'H NMR(300 MHz)
(DMSO-dy) & 3.75(s, 2H, CH,CO), 7.31(s, 1H, vinyl H),
7.28~8.25(m, 8H, ArH), 10.21(s, 1H, NH); IR(KBr) 3448,
3305, 1732, 1662, 1614, 1540, 1501, 1438 cm™.

2-[(4-Cyanobenzoyl)imino]-N-phenyl-1,3-oxathiole-4-acetamide
7c(R =4-CN)

TE&: 39%; ZEH: 165~168°C; 'H NMR(300 MHz)
(DMSO-dy) 6 3.76(s, 2H, 4-CH,, 7.31(s, 1H, vinyl H),
7.02~8.30(m, 9H, ArH), 10.21(s, 1H, NH); IR(KBr) 3448,
3286, 2229, 1744, 1664, 1598, 1540 cm™.

2-[(3-Trifluoromethylbenzoyl)imino]-N-phenyl-1,3-oxathiole-4-
acetamide(7d)R = 3-CF;)
F&: 25%; =e3: 148~151°C; 'H NMR(300 MHz)
(DMSO-dy) & 3.77(s, 2H, CH,CO), 7.31(s, 1H, vinyl H),
7.02~845(m, 9H, ArH), 10.21¢s, 1H, NH); IR(KBr) 3445,
3328, 1744, 1672, 1608, 1544, 1501, 1442 cm™.

2-N-Phenyl-[(4-n-propylbenzoyl)imino]-1,3-oxathiole-4-
acetamide(7e)(R = 4-CH,CH,CH,)

FE 2% HEF: 121-123°C; 'H NMR(300 MHz)
(DMSO-dy) & 0.87~0.93(t, 3H, /=81 Hz, CH,CH,CH,),
1.60~1.67(m, 2H, /=69 Hz, CH,CH,CH,), 2.65~2.70(t, 2H,
J=71 Hz, CH,CH,CH,), 3.76(s, 2H, CH,CO), 7.29(s, 1H,
vinyl H), 7.03~808m, 9H, ArH), 1021(s, 1H, NH);, IR

(KBr) 3448, 3292, 2962, 2857, 1736, 1664, 1604, 1540,
1481 cm™

2-[(4-Ethylbenzoyl)imino]-N-phenyl-1,3-oxathiole-4-acetamide
(THR = 4-CH,CH,)

228 3% =EAE: 158~160°C; 'H NMR(300 MHz)
(DMSO-d) & 1.19~1.24(t, 3H, J=7.5, CH,CH,), 2.69~2.76(q,
2H, J=74 Hz, CH,CH,), 3.76(s, 2H, CH,CO), 7.28(s, 1H,
vinyl H), 7.02~8.09(m, 9H, ArH), 1021(s, 1H, NH); IR(KBr)
3448, 3286, 2967, 1740, 1668, 1606, 1540, 1474 cm

2-[(4-n-Butoxybenzoyl)imino]-N-phenyl-1,3-oxathiole-4-
acetamide(7g)(R = 4-OCH,CH,CH,CH,)

FE: W%, ZER: 120-122°C; 'H  NMR(300 MHz)
(DMSO-dy) & 094(t, 3H, J=74 Hz, OCH,CH,CH,CH,),
140~1.50 and 1.68~1.77(m, 4H, OCH,CH,CH,CH,), 3.75(s,
2H, CH,CO), 4.10(t, 2H, J=6.5. Hz, OCH,CH,CH,CH,), 7.28
(s, 1H, 5-vinyl H), 7.02~8.11(m, 9H, ArH), 10.22(s, 1H,
NH); IR(KBr) 3448, 3335, 2985, 1734, 1672, 1606, 1540,
1511 em™

2-[(4-n-Butylbenzoyl)imino)]-N-phenyl-1,3-oxathiole-4-
acetamide(7h)(R = 4-CH,CH,CH,CH.)

FE: 48%; [EF: 140~142°C; T 'H  NMR(300 MHz)
(DMSO-d) & 089 3H, /=69 Hz, CH,CHCHCH,),
127~134, 153~1.61, and 2.66~2.71(m, 6H, CH,CH,CH,CH,),
3.75(s, 2H, CH,CO), 7.28(s, 1H, 5-vinyl H), 7.02~8.07(m,
9H, ArH), 10.20(s, 1H, NH); IR(KBr) 3445, 3320, 2932,
1736, 1670, 1604, 1540 cm™.

2-[(2-Fluorobenzoyl)imino]-N-phenyl- 1,3-oxathiole-4-acetamide
(THR =2-F)

TE 16%; 158-161°C; 'H NMR(300 MHz)
(DMSO-d,) & 3.76(s, 2H, CH,CO), 7.31(s, 1H, S5-vinyl H),
7.02~8.01(m, 9H, ArH), 1021(s, 1H, NH); IR(KBr) 3435,
3342, 1744, 1680, 1598, 1540, 1498 cm™.

2-[(4-Methoxybenzoyl)imino]-N-phenyl-1,3-oxathiole-4-
acetamide(7j)}R = 4-OCH,)

TE: 58%; ==7: 181~184°C; 'H NMR(300 MHz)
DMSO-d,) & 3.75(s, 2H, 4-CH,), 3.88(s, 3H, OCH,), 7.31
(s, 1H, 5-vinyl H), 6.99~8.12(m, 9H, ArH), 10.22(s, 1H,
NH); IR(KBr) 3446, 3256, 1686, 1656, 1604, 1544 cm™.

2-[(3-Methylbenzoyl)imino}-N-phenyl- 1,3-oxathiole-4-acetamide
(Tk)YR = 3-CH,)

T&: T1%; 156~159°C; 'H NMR(300 Mtz)
OMS0-d)) & 242(s, 3H, CH3), 3.76(s, 2H, CH,CQO), 7.29
(s, 1H, 5-vinyl H), 7.05~8.08(m, 9H, ArH), 10.22(s, 1H,
NH);, IR(KBr) 3448, 3314, 1736, 1672, 1602, 1538,
1490 cm™; HRMS for C, HN,O;S; Cacld 352.0882, Found
352.0883.

2-[(3-Chlorobenzoyl)imino]-N-phenyl-1,3-oxathiole-4-acetamide
(THR =3-Ch

TE T2%; 169~171°C; 'H NMR(300 MHz)
(DMSO-dy) & 3.76(s, 2H, CH,CO), 7.31(s, 1H, 5-vinyl H),
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Table 1. A list of 2-benzoyliminoe-1,3-oxathiole-4-acetanilides 7 prepared, their melting points, the yields, and the screening result

(100 mg/l, in vivo)

Control value (%)°
Compounds R M.P. (°C) Yields* (%)
RCB RSB CGM TLB WLR BPM
Ta H 152~156 54 0 10 17 6 0 0
7b 24-diF 137~140 16 0 10 17 0 3 0
Tc 4-CN 165~168 39 10 0 0 0 0
7d 3-CF3 148~151 25 65 0 0 0 0
Te 4-(CH,),CH, 121~123 12 0 0 17 6 10 0
7t 4-CH,CH, 158~160 33 0 0 0 0
Tg 4-O(CH,),CH, 120~122 27 0 20 8 0 3 0
7h 4-(CH,),CH, 140~142 48 0 0 42 0 10 0
7i 2-F 158~161 16 0 10 0 0 0 0
7j 4-OCH, 181~184 58 0 0 0 13 20 0
Tk 3-CH, 156~159 71 0 0 0 0 0 0
7 3-Cl 169~171 72 10 0 0 4] 20 4]
1* R,=H, R,=CH,, R,=Ph 88 34 84 33 0 20

“The reactions were not optimized to enhance the yields.
"This compound was prepared in previously from our laboratory.”)

“Abbreviation: RCB: Rice blast, RSB: Rice sheath blast, TGM: Tomato grey mold, TLB: Tomato late blight, WLR: Wheat leaf rust, BPM: Barley pow-

dery mildew.

7.03~8.12(m, 9H, ArH), 10.19(s, 1H, NH); IR(KBr) 3448,
3206, 1742, 1668, 1542 cm™.
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A7k A Rre TASEA T 62 B9 Mgl TAE ¥
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sle] A4 715310}, y-Thiocyanate 4] 62 T372] 5004
X7} olg7Iql E=27lo] XgEe] = SHE, & yhalo F%
A 5XE ¥4 e EE)E thiocyanateE X|F wh-2aled g
A dS Fo=E JoEHAT

& §4 (retrosynthetic

S S oH\_ S
QI _Lmn = QS G = QL 2
N o N 0" N Y
H H H
2 3 .

242 ybromoacetoacetanilide *Ei= -chloroacetoacetanilide
2R g gste] 45159 'H NMRel st
ketoB 4 enolF 9] ETHFECIJTAE & WH FA=E) ¢
Chloroacetoacetanilide(5)S ogHg 89 FollAl (1.2 molar
ZeE)e] potassium thiocyanate®} 71E 35311 y-thiocyanato-
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A Synthesis of New Benzylimino-1,3-oxathioles and Their Fungicidal Activity

Hoh-Gyu Hahn*, Kee Dal Nam, Sun-Ho Shin!, Heduck Mah', Seon-Woo Lee’ and Kwang Yun Cho® (Organic
Chemistry Lab, Korea Institute of Science and Technology, P O. Box 131, Cheongryang, 136-791, Seoul, Korea;
'Division of Natural Sciences, Kyonggi University, Suwon 440-270, Seoul, Korea; *Screening Division, Korea
Research Institute of Chemical Technology, P O. Box 107, Yusong, Taejon 305-600, Korea)

Abstract: New 2-benzoylimino-1,3-oxathile derivatives 3 were synthesized and tested their fungicidal activities for
the development of new agrochemical fungicide. Reaction of y-chloro-B-keto anilide derivative § with potassium
thiocyanate followed by the treatment of acid catalyst gave cyclyzed 2-imino-1,3-oxathiole 3. New compound 3
reacted with benzoyl: chlorides to afford the corresponding 2-benzoylimino-1,3-oxathiole derivatives 7. 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. No
significant fungicidal activities were shown of the synthesized compounds at 100 mg/l.
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