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FEAog BI¥sd 6dATE Y 149K A4 Y
A9k #9AE s 56dihydro-1,4-  dioxinojrh
5,6-dihydro-1,4-dithin % 5,6-dihydro-1,4-oxathiing &€ 2
FAEEL OUS A EDA (KatitzKy, 1984y Uehle
Rog Hud df giok olFoM FUate ¥Fslm
= 5,6-dihydro-1,6-dithiinE-& 2 A 284 (Brewer 5,
1976)g, 181 AFAYATE TS 5,6-dihydro-1,6-
dioxing-& 4Z4(D’silva, 1977)S zt7} epdich
FAEE &3 5,6-dihydro-1,6-oxathiin - E 4] Q)
oxicarboxim®| L} carboximE-& A EHW YA FFolFE]
st LA FAlvon Schmeling 5, 1966)2 ALE
Hi o 383 o]F ld4-oxathin 1FFES
Succinate dehydrogeanse A 3}(Philipss, 1993)%%}t oh)g},
RNAZA A3)¢} TCA cycled]A] acetate ALAHE E3}
o FFFAHL vy 254 ogP)Fko] 1.8~2.08 9
d W 71 Aol FEMatre, 1971)F HoZ LA

*AgA A
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A AT F 1979 AE 1,3-thiazole22] 2] EA]
9] 2-iminophenyl-3-N-methyl-4-(phenyl-carbamoylmethyl)-
1,3-thiazole HEAF @F F 2-imino groupe] H3lo] W&
@Y F(Pyricularia Oryuae)d] g 729 Fd84 &
A7b el v Ao

a7 e A 2o] FAlH 5,6-dihydro-2-trifluoromethyl-
1,4-oxathiin carboxanilide F+%X(Lee %, 1987)F 9 56
dihydro-1,4-oxathiin T ]} 3 eAdxjol X #-phenlcar-
bamoyl groupe] W3 F] mE FAZWF(Rhizoctonia
solani)¥ WE-L W (Puccinia recondita)s] 3
LA BASAR tate] FESAT

Nz 3 Ay

Alet g 717

FAd o]2¥ X8 (X)-anilineF A, thionylchloride 2
triethylamine & Aldrich#] 19 AleFE& 28|31 acetone,
benzene % ethylacetate’s 8|9} magnesium sulfate,
sodium hydroxide ¥ sodiumbicarbonate 5 HHFES Fluka
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A % JuseiA] EPF Aobe 242 ALgatel 713 SR
= AR HF AXHEY FREVE Varian
gemini 300(300MHz)Z 9 ¢} 'H-NMR spectrometers} Perkin
Elmer 16 FPC 249 2] FT-IR spectrophotometerS 2zt o]
439t 3FEE 9 =5 H(C)S Thomas-Hoover 29
9 §3 54712 48 BANA xn AEHE 1)
3ttt

5,6-Dihydro—2-trifluoromethyl-1 4-oxathiin-3-carboxylic
acid, (i)

5,6-dihydro-2-trifluoromethyl-1,4-oxathiin-3-carboxylic  acid
ethylester(21.0 g, 0086 M)2] F8&N(Lee 5, 1987)9]
sodium hydroxide(5.207 g, 0.131 M)& ¥ 3 7}g3l] &
7bel b EdART: e ERES Qe
t}2o] methylene chloride2 RJch &
2 AH38pH 2~3)8ta A E Fdel 1)
o}t o] NS diethyl ether® ¥ FZE3}T magne-
sium sulfateZ AZXG Fo SulE AAZLAA T4
o] TAE AT dolF 1A E ethylacetated} n-hexane
o2 AAARSA 7 aAQ JFE ()(11.64 g, 62.6%)
S FAAHQT mp:143~144T, 'H-NMR(GO0 MHz
CDCls) 3.10(t, 2H, J=4.3Hz, 5-CHp), 4.44(t, 2H, J=4.3Hz,
6-CHy), 5.35(br. s, OH)., IR(KBr) 1700cm™ (carbonyl)

5,6-dihydro—-2-trifluoromethyl-3-carbox-2-methylanili-
do-1,4-oxathiin, 1

(i) (20917 g, 428 mM)¢] WAQ20 mi)&ho] thionyl
chloride(0.31 ml, 47 mM)& 7}8ka 147 $9F 713t
A4t AZch AAE formyl chlorideE ¥e)d}z @x
SHE A4S EANA AASTL dA20 mhog g
t}5-ol 2-methylaniline(0.96 ml, 9 mM)S 21 AlLo|A
AAFAT B84 TAE AR39 AASn gas
(IN)¢ ¥£3} sodium bicarbonate 84 @]y I} ZE 4w
27 3 AN AL Fof TYFTENA £9E AAS
B 2A141 E ARk oIS ethylacetates}
n-hexane EF-EviE AN AAs ] WA AQA 1 8}
3, 1(1.128 g 80%)S T4 Mp:117C, 'H
NMR(300MHz, CDCly) 228(s, 3H, CHs), 3.17¢, 2H,
J=43Hz, 5-CHy, 445 (t 2H, J=43Hz 6-CH,),
7.12-783m, SH, NH, ArH), IR(KBr) 1648cm’'(-CO),

3240cm’ (NH)

99} 2 W o formyl chlorided} X|8HX)-aniline
FEA %Y w02 BFgE, 2~318 0% o) $&
2 77 ATk

428 43 3 SARY
SRR A TAE HERY 239 49
Ao ETAH3 FEHIFRSB: Rhizoctonia solani)i}
gre =HF(WLR: Puccinia recondita)S Ao A
A(in vivo)at@ oM, (KRICT, 1993) oA WH(AH 5,
19970 w2t 714 F=A 2 #EE FAEE 50%
Addhe T8/ 3Rbs, plo)S 3 1o ]t
Table 1. Antifungal activity(plsp) of 5,6-di- hydro-2-
trifluoromethyl-1,4-oxathiin carbox- anilide

derivatives in vivo against the two fungi
and melting points

] RSB WLR

No. X MP(0) G Calc® Obs. Calo?
{ 2-CH, 117 405 326 430 440
2 3-CH, 106 420 392 49 515
3 4CH, 169 300 28 340 377
4 3Ch 153~154 341 345 460 485
5 2l 155 326 334 415 390
6 2-Oph 126 - 406 345 321
7 3q 143 405 400 480 465
8 4-Cl 152~156 285 290 - 329
9 4Br 162~163 295 297 330 317
10 2-CH:O 117 340 376 - 474
11 3-CH;0 136 470 443 540 5.10
12 4-CHO 139 330 333 400 413

13 3-(CHs),CHO 142 485 490 540 507

14 3-CHsS 75~76 400 402 440 482
15 2Bt 176 335 333 430 432
16 4-Et 163 300 290 380 367
17 2F 140~141 - 351 430 430
18 3-F 122~123 415 417 - 496
19 4F 135 310 307 340 357
20 24F 140~141 370 371 405 358
21 2-Cl, 4-CH; 136 - 328 340 329
22 2ClL, 6-CH; 178~179 330 372 330 367
23 4Cl, 3-CF; 144~145 325 347 -2 398

24 24-(CHs)p 157~158 315 320 390 383
25 3-(CHspCH 107 415 414 545 515
26 4-(CHs).CH 148 310 304 340 364

27 3CN 210 280 3.05 4.44
28 2-CN 194 S 239 9 359
29 3NO, 144 - 318 320 333
30 4-NO, 149~151 - 251 -9 128
31 H 109 270 288 - 418

RSB: Rhizoctonia solani, WLR: Puccinia recondiga, The
calc. values were calculated by the eq. (1) & (2)°. “Not
observed the activity at 50 ppm level.
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TZ-ZHBAGARAL plogtd 7]1A(ES) A ZAL
2] X]3HX)-phenylcabamoyl group®] X|37|(X) W&}l
g U £8-318 ziebv]El(Hansch, 1987)9} Hyper-
Chem.(Ver. 4.0) X213 (HyperChem, 1993)0.8 AA
PM3)E EAA=FTMO)FY LUMO ¥ HOMO 9
Aev) L CLOGP(Ver. 353)xZaale] o3t A%A
(logh)Zt 59 EE-33 ey FE )& N2
SciQSAR 3L 2 73 (SciVision, 1995)0] A3t fx3lx
Y BARES 2k

Table 2. Physicochemical parameters of 5,6- dihydro-

2-trifluoromethyl-1,4-oxathiin  carbox-anilide
derivatives
No. =% R” SpPol” ABSQ” HOMO L. I°
1 056 -0.13 0.115 40768 -85912 0 O
2 056 -0.13 0115 4059 -8669%0 1 O
3 056 -013 0115 40791 -85200 0 1
4 08 019 0108 47275 9.1168 1 0
5 071 015 0117 39886 -8.7461 0 O
6 208 -035 0.120 51428 -86057 O O
7 071 015 0117 39856 -88198 1 0
8 071 -0.15 0.117 39823 -86650 0 1
9 086 -0.17 0116 39055 -88143 0 1
10 -002 051 0.114 42410 -84352 0 O
11 002 -051 0114 44069 86734 1 0
12 002 051 0114 43466 -83297 0 1
13 036 072 0.113 50740 -85807 1 O
14 061 018 0119 43443 -85027 1 O
15 1.02 010 0115 43017 -85755 0 O
16 102 010 0115 43181 -85124 0 1
17 0.14 -034 0113 39273 -88155 0 O
18 0.14 -034 0113 41143 8860 1 O
19 0.14 -034 0113 40033 87645 0 1
20 028 -068 0111 39653 -89234 0 1
21 127 -028 0.117 40671 -86432 0 1
22 127 -028 0.117 40023 88864 0 O
23 159 004 0110 47667 90316 1 1
24 1.12 026 0.115 41548 -84688 0 1
25 153 -010 0114 44648 86302 1 O
26 153 -0.10 0114 44492 -85587 0 1
27 057 019 0.115 39968 9058 1 0
28 057 019 0115 39533 90445 0 O
29 028 016 0110 66949 -92719 1 O
30 028 016 0110 68643 94370 0 1
31 000 000 0116 40071 -86563 0 0

“The values of X-substituents, “Sp.Pol:Specific Polari-
zability, C)ABSQ:Sum of absolute values of the atomic
charges on each atom, dicator variable(In=meta &
Iy=para)
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5,6-Dihydro-14-dioxin®}  5,6-dihydro-1,4-dithiin®  5,6-
dihydro-1,4-oxathiins 692 127 HH 2 IFEEL W

g£AS Yehlzx gorg By o]FAC-Cdl
st AR EoPEEAKatitzky F, 1984 VR
o chbd MEGAl LA QT 53 14-oxathiiny
g X877} 2AKfree acid)o) ALt ester EE  N-
alkylamido groupe] =€ 7Z-fole BAo] ¥ AL
7] 2 2 (von Schmeling %, 1966) ot

#&d A Fobspl)E 71F2E RSBETH WLR
of st wzgket 7 &H(WLR>RSB)S viEH RSB
ol A}+= 3-methoxy, 11 2 isopropyloxy-X|&A|, 135
(plo=4.70~4.85)0) 181 WLRojM& 11, 13 H
3-isopropyl-X) 8H4], 255(plso= 5.40~545) alkyl-X| &7}
AY & 849& “yth

Thiazole carboxanilide] SIFEES] Fo8A| TT
Z#e] Ao wzw 13-thiazole 112)4 4-phenylcar-
bamoyl groupe] AATA AFAEc] AEHT
(Rhizoctonia  solani)o] ©viste] 43 @ FJg@Ho] Ri
(Philips 5, 1993)¥ u} Uch TLol, thiazoles1 2] 9] 2-9]
%) o]l methyl groupE.t} tri- fluoromethyl groupe] ==
S 79 gr@io] dAE AAHThe AMdd 2
Astd O 25 FFA(fngicide)2 LE flutolanil,
(N-[3(1-methylethoxy)phenyl-2-(trifluoromethyl)-benza-mide)
#} carboxin, (5,6-dihydro-2-methyl-1,4-oxathiine-3- carboxa-
mide)of| A ZADAIQ] 2-methyl group( o ,=-0.14)0] AAE
A¢l 2-trifluoromethyl group(¢,=0.53) 2.2 HEH AHojc}.

ZAL&o] carboxanilide 2, X]¥H-phenylcarbamoyl group
o2 FAHE 33HEZ0) A backboneo] pyrazole, oxathiin,
thiophene, furane(Philips 5, 1993) @ pyridine(Oda 5,
1993)5-& 2% succinate dehydrogenase(1.3.99.1) A 324
(Dixon %, 197928 & AFA(ogP)e] HALA(0 <0)
Ae77h Fa@4e F2 9IS vAe e Ha
¥ #} gloh. 2@y thiazole backbone?l 73-9-(Philips -,
1993)0] = AgAo] & ortho-X| A 2H ¢ vz A
AZA(c>0)7} & 24¢ yehlie Aoz ¢9A b
o o]@A Y FF9) el backboneo] THE] @
2 2AH&Q) X|§h-phenylcarbamoyl groupd] X &71(X)7}
FEHo2E a0l E(ogh>0) XA olojoiEre
dAEtn Qo AAAE Ayt dutE AFE Bl
£ olfe FoYN

o8 7}A 415 e)A backboned| wE Hammetto] |
87 45Hansch, 198705 HlT HEFLER HHo] 7}
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58T 2, 1pyrazyl(0,-0.19), Hthienyl(g,~0.12 2 ¢
n=003),  3furyl(0n=025), 3pyridyl(on=2.18), %
3-oxathiinyl( ¢ >0) groupSo] HAAZAZ ZL(¢>0)3=
A BAtg ANX)e BF AALA(0<0)Q] i,
AAAAZ Zgdhs S-thiazolyl( 0 'v=-0.18)2] ZALo] X
© AAEA(o>07t ABFOZN ¢33 FFBAHE
et matd, o= ZASolE ZAE g4
(carbonylamino group)®] FHOo.2 AAMN)YA BAH
Fatro) olg IREEY BHRAN & %S ¥A
T 890Z JHHET. ojs} 2L Hgoz HHE &
Ae 724 5JE FHE £oE FgHEY d2=
oxime carbamate] 3}3H-E2M the] AT carbonyl group
AH| B¥3 AFOE conjugate systemE O]FE/ A
AEA7F AfE o] ArkTomlin, 1994)= Abdo] $¢} 2

& 49e sugsta g,

TZ-84Y BA(SAR)

tejdde] AE71X)7F bt e Iy bt
FHTRSB)I YEL ZHAWLR)Y vA& +2-37F
G4 BASARE ol3fstr] gt Fa&H kT THF
3 E¢]-318 mene 5719 corelelation matrix 2 HE]
43U WAddYE 7k ZE #ANES AES
A3, i3 FB4e090)0] FL& s 22 HF
@& HZESAo FY40E AES FEHT

RSBY| 7Z-4d Fa8HE F W% 7 4
BEE=092l)°] F& A& (WAFH Zo] X9 &FX(n)
3 FRERR 27 A9 ANE Yehje AN
Hrmeta=ln R para=lp)7} £ Aol (DM &
X9 Aol Er>0)FE BA F/HE AP ¢A
3 gtk 281 Ayl #7017t FHER):-ARE B4
o 719R<0)3e A& HADA(s<0 3t no
bond resonance =, hyperconjugation(4d. 1989)&o.2 A
HEt £33 X-9 YA+ meta> para> I orthod] &0
2 849 7198 &S dNEAT AVl a5
ol (n>0) AR FAEZNY meta-XFA7F E FFE
PR B%-E pyridinecarboxanilid®] 7$-(Oda, 1993)¢}
YA = Aol At

plso=0.277 & —1.750R +0.6641,, —0.438I, +2.876 o))

(0.102) (0.240) (0.121) (0.129) (0.129)
(n=25, $=0.258, F=27.93, =0.921 2 100r’=85)

@H, WLRe| 74 Fi84E oF 83% A9ste 4
(plso=—2.032R—0.036Mp — 1.372F+0.7231,,~ 0.6121,+4.326,
n=22, $=034, F=1554, r=0911 T 100=830) (1)A7}
o] FE)-AGH} alkyl- X3 phenyl group E-F9] F
BR-EH7} AAYAR L F<0)o o3t dFE vlA
I 9ok £8, MR(molar refractivity) AMR=b )= H|
Hem'fmol) 9] UMES ZHe X@ve] 7| bulky)dt ¥
Z8(a)d 79EE Adudled ofHe FMA
(additive property) A EAF(polari- zability) H The
YA EZAMe<0E FFEE HAL UeS YA(Kubinyi,
1993)8t o X9 HAe dstde A & A
grolQiet. 2@ A|¢rE polarizability factore 7]AAF ¥H-
AE ue FaEAT, g9 BN Y F8(Taft
%, 19873 Ao olsEx glck

SciQSAR T2 1o 93t EAATMO) F5F Fol
42 %S AEFT A, Q2T o] FBAl ¥z
@=0936)3 FTBAE & HHE8%)Fe A& St
ot %9 SpPole BAY IH BT S(specific
polarizability=polar/volume)o] ¥ ABSQ(ZQ)= #Ah =
E 9AsdE e Adgs <wgch 181 HOMO
' Hugh BAAE duRAev)s Jein 9AE
Uehle AANE$OZ 7A=Y Uk A7dA £58
& AN &d ¥ 42 Fe A 471GFR)E
A3 A3 ZAEPS} B4 AAE 83
A A7 ZE@® vP=eBEHA o= FAHY
Aoz FAW vl

QAL (99 THETEN FAFo] F2¥FE 7
4ol /Mg AYE AARIY TRESE] AAA
2 9%¢ A1 Aot

plso= — 126.141Sp.Pol —0.495ABSQ-+ 1.90IHOMO -+

(30.142) 0.119) (0.381)
08951, —0.7621,+37.251 )

0.172) (0.169)  (5.986)
(n=23, $=0.289, F=23.93, r=0.936 ¥ 100r=88)

o|z+e AERE FRA 5,6-dihydro-1,4-oxathiin ]
o S¢ ogAE EFH HAEAY
trifluoromethyl group o] 4849 W g Az}
FAMHOMO) 53o] 245 &40 /A 2 AYE
Mmatn 9ok o]& 5,6-dihydro-1,4-oxathiin 18] 9] 2T
Z7} o] Z$olE S9} 0A] S3HE Hu US ¥
T ohg}, HOMOE o3t IRl tigdte oz

= Ao

=4

carbonyl o
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TEA9 84 FAo) AR #4YS AT e
2 EAIA FHEo] FHHe HFAN AAFA
(HOMO)Q! (S)ZFE HAHA (LUMO)Q 48-A|(Enz)ZE
o} Aslolzol o FaAgoz Yol FIE AYS
448 & Atk "M olFd K3 SFEAT A
AA 432 -4(Fleming, 19762 A8tz A3 (Klopmon,
1978)0.8 Aol doldS HHsx Utk

o4t & HE AJZRE 99 FEA Ately 4
3ALd @Y EAE Adstd 17 19 2okt
Z, AAZA(0>0)F2 ZE3l= backboned HALA (o
<0)Q0 XAtele] AAAYE ARE Q3o Ao F
HelA =W gAh-dA o]F(azomethin) A o] FHEL
N r-APAH R QA3te 3o AgE B ozt
Nz o] Frtste] £&A &3 ion-on
interactionojv} )2 AAPEEe] ion-dipole interaction
9 RAANA gt AR #58 ne
A3t AEE AFHHansch, 190)5°] F&(EH DT A
o|t}. Carbonyl groupzte F4-AFA I dipole-dipole
interactiono] Z7}€w YA|Ho 2 FZ7} el A He
59 vy BFAHA 8A50] FFEA FFE v|A
A "ok £3, X]HX)-phenyl groupL- hydrophobic pocket
o 25843 AFS, 282 FIAAE YT backboned
£79] st} charge transfer interaction®.2 3784
o 24z} A48 Ao ;.

Backboneo|] w8 ZA}&Ql X &-phenylcarbamoyl group
© 2 thiazole -carboxani-lidex cis-AY AFAol &
ortho-chloro group(Philips 5, 1993)¢]), 18]1 pyridine-3-
carboxamid®] 7A$-(Oda F, 1993)de AFAle] &
ortho-alkyl X|&A7} AY & FAEAR S UYeA o
G2 FEd gt A2 A SRFES a5l
©@3] 2 indanyl groupe] =YY indanylthiazole carbo-
xanilide (Ohsumi =, 1988)50]c}.

At 22 A dstd 713 Fagiol HFE 3-
isopropyl X|3HAl, 25¢] 4AFA(CLOGP, 4.014)L 14-
oxathin3}3HEo) Vel dubdel 444 Z7](logP=
1.8~20)9] Hl&tAMatre, 1971) & HolAT, UuHAQ
Al AHA A5/d(logP=2~4.5)27](Hansch, 1995)9}
Hlmate] 178 methyl group(z=0.5)0] Zte Aol
Z7HHolx Fud Aoz g 13ug gogg
ATE ALY 254z >08 1 o9()e U5

of 4g 7284 BAV ARES ok

bon-dipole(orion)
interaction? o y
H
NZe
. . \)ﬁ Hydiophobic
» 80O ) pocket(pi>0)
[
0] CF, Hhbonding?
Polar e
intcraction site

Fig. 1. A hypothetical model of the interaction between
(S) and receptor agonist based on SAR studies.
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Influence of substituted phenylcarbamoyl group on the fungicidal activites of a new 5,6-dihydro-2-trifluoromethyl-
1,4-oxathiincarboxanilide derivatives

Nack-Do Sung*, Seong-Jae Yu, Kee-Dal Nam', Kee-Hyuk Chang) and Hoh-Gyu Hahn' (Division of Applied Biology &
Chemistry, Chung-nam National University, Taejon 305-764, Korea, and "Korea Institute of Science & Technology, Division of
Applied Science, Seoul 136-791, Korea)

Abstract : New thirty derivatives of 5,6-dihydro-2-trifluoromethyl-1,4-oxathiin carboxanilide as substrate(S) were synthesized
and their fungicidal activities in vivo against rice sheath blight(Rhizoctonia solani) and wheat leaf Tust(Puccinia recondita)
were examined. The structure activity relationships(SAR) between the activities(plsp) and a physicochemical parameters of
substituents(X) at the phenylcarbamoyl group were analyzed using the adaptive regression analysis method. The 3-methoxy, 11,
3-isopropyloxy, 13 and 3-isopropyl substituent, 25 as X on the phenylcarbamoyl group exhibited the most highest fungicidal
activity against the two fungi. The fungicidal potency of the (S) against Puccinia recondita was higher than Rhizoctonia
solani. In case of Rhizoctonia solani, the molecular hydrophobicity( 7 >0) and resonance effect(R<0) by meta-alkyl substi-
tutents with electron donating were important factors in determining fungicidal activity. And the HOMO energy(HOMO>0),
ABSQ, sum of absolute values of the atomic charges on each atom and specific polarizability(Sp.Pol<0) of (S) were
significantly influential towards fungicidal activity against Puccinia recondita.. The interaction between (S) and receptor agonist

from the based on SAR studies proceeds through charge-control reaction, and conditions to show higher activity —has been
also discussed.

*Corresponding author (Fax : +82-42-825-3306, E-mail : ndsung@hanbat.chungnam.ac.kr)



