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3-phenylisoxazole ¥ 3-phenyl-2,5-dihydroisoxazol-5-one
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AEA FAA 7P B2 HES XS azoleA) 33
£9¢l hymexazol2 isoxazoled 7|8 Txz 3 okx)o]
(Kurkove} Rafael, 1985, Summers2} Byrde, 1968) tj
3-isoxazolin-5-one FEAHEO w3t AFEAL
3-alkyl-Z)gkAjo)  ofste]  EAE A 3(Summers,  1968)
isoxazolone 1 AA|HTH= isoxazole?] 4-acylX|$hA] 2|
ekt ARGl Bale] UR Mol LA
(Sakhaikar %, 1995) 91tk
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B B85S dad aat Aste ARE-stgich

FAEY T2 AL st IR spectrum Perkin-
Elmer 1420 =499} IR spectrophotometer2, 18|31
NMR spectrum tetramethylsilane(TMS) & W|% ZFE
Az 3 A9 deuteriochloroform deuterio-
dimethylsulfoxide -&u] FolA Bruker AM-300 model
(300 M Hz)¢] proton NMR spectrometer=. Z%3}%.0.
] chemical shift= & (ppm) FoeZ stk I8|x
gEe] HEde  electrothermal melting  point
apparatusMEL-TEMPII, USA)2 ZA3}giom RA3A|
ot =] wele 70~230 mesh?) silica gelo] =)
A7 column chromatography<} AZA wWHe= 83
W&ol Ao gk g9lE flste] TLCE precoated

silica gel plate(Merck Co.)& Z}z} AR&-3l%ch
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3-Phenyl-4,5-dihydroisoxazol-5-one: 3 mi¢] methylene
chloride®} 40 mle] FHFE TFF {0 ethyl
benzoy! acetate, 2.5 g(13 mM)3} hydroxylamine, 0.86 g
(36 mM)S Fo]x 0°ColA sodium hydroxide, 0.52 g(13
mM)& Hol 1 Azhset Ao FAnk 1 ARk Fo TLC

(ethyl acetatern-hexane=1:4)’dolA] AHEL FJR=
040) 3 %, methylene chloride®} /2 ¢ 2 %

(Beccalli®} Marchesini, 1991a; 1991b)3}ict. H71%&
magnesium sulfate® AZs 1 33 Fo) 719}, H&3)
o] ethyl acetate:n-hexane(1:10)2} SvjZ71o)A column
chromatography 2 E2]3le] &4 3¢ 3-phenyl-4,5-
dihydroisoxazol-5-one, 1.92 g(4+8:92%)= 3 (Kurkov
¢} Rafael, 1985)3t%tk. Mp=117~118C, 'H-NMR
(CDCl): 3.8(s, 2H, CHy), 7.2~7.8(m, 5H, phenyl),
IR(KBr):(C=0) 1710, (C=N) 1670 Cm.
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2-Benzoyl-3-phenyl-2,5-dihydroisoxazol-5-one(1) % 3-
phenyl-5-phenylcarbonyloxyisoxazole(13): Benzoic acid,
22 g(18 mM)S methylene chloride 20 mlo] o]x
thionyl chloride, 428 ml(36 mM)E 7l&te] 90CelA 1
AlZE 302 B9 $FAIA 3T benzoyl ghloride, 1.86
ml(58: 90%)2 tiA] methylene chloride 30 mid] o]
i1 3-phenyl-4,5-dihydroisoxazol-5-one, 3 g(18 mM)x}
sodium bicarbonates 7tate] Q1 thgof] ARZolA oF 1
ARE ok s dEksih @ AlE F TLC AelM AEES
I R=0.82 % 13: R=045 ethyl acetate: n-
hexane=1:4)8t c}go| ZHTE 4 A AHslz §71%
S magnesium sulfate® #AZ3}cE T83 o33k Fo
4} F53te] column chromatography 2 2a]3te] 1(A),
192 g(%8: 44%) 2 13(B), 141 g(+=&: 30%)S s
9tk 1: Mp.=156~157C, 'H-NMR(CDCL): 5.70(s. 1H,
CH), 720~800(m. 10H, ph), 13 mp.=104~105C,
"H-NMR(CDCly): 6.60(s. 1H, CH), 800(m. 10H, ph). 7]
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Fujita(Kubinyi, 1993) % Free-Wilson(Hansch %5, 1990)
Mg A7 st 38 A BES QATHe), 2001).
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Scheme 1. Synthetic pathway via nucleophillic addition-elimination (Ady.r) mechanism of 3-phenyl4,5-
dihydro-5-isoxazolone reacting with a sub.-benzoyl-chlorides to give A & B.

A1 AL W (Erwin 5, 1996)3l= SPCS} RPCHS-
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S3% (A), B)Z stz 7t 367~416(RPC)T} 36
3~417(SPC) ol §F 5o sl 34-dichloro-
A%HA|(3), 4-bromo-3-methyl-x| &A1) £ 3,5-dimethoxy-
28HA(19) Fol Ad =& AFEAL 1Yk = RPCY)
© 11o] Z2jil SPCol& 197F Ald &L AFa4S Yel
dowide] FEHoE ni(H) X4 1(A) 2 19B)= F
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ghe 71 dlel Agy) W2 ARy 3o wusigey
Aol BEHA Atk e o7jdd g 12 g
a5 Aol 53|, metalaxyl(pls=SPC: 6.75 o
RPC: 3.61)c A&4d-e YehllE RPCe 790l sl =
T oEE A%E Jehigditke AME metalxayle] el
RESAdol o714 o 714 Ste dEr) Yroez W
ek

TEARTEA A
A4 313wt RPCo| ojdh gt s Awss] 9
sto] 71ZHZA] benzoylz] ojeje} 5
el (A) (Bl ©]¥ SARE 24§ Hansch-Fujita2]

(Kubinyi, 1993) (L)ol] ¢jsld At&Ade QAlaxes 44
&l STERIMOL sieln|el2x] B, Aol oat 2x4219)
S Jdepez 32 B A5 AAZB)opw= 374
(A)ell SjEHoltt. EF, F2or MR 9] A
7V HMR>0) & e o 1A B4 F AES
Ao 23 ZH-8(Hansch 5, 1976)% ohz}, iz}
EA(o >0 olsfed dxtEAdo] Fobd Folf o] ¥l
T8 AT 7o W& ARE0R Hop 1 JFe AX
9 Aojth. 3, (D)AelA &4 do(logP)7t EHE
A e AL BUE AAe AHE 254 Bl
logP=2.00~4.500]5] 1 &3+ <21 logP=30 ¥2o] 7}
ojatg o)zl Abdell 2Asted(Hanche} Fujita, 1995) 7]&
= 3(logP=261~505)L °r] FET Hre A4HS F

51| Wzl

A,B:plso(RPC)=-0.189(B,-3.74)"+0.021( + 0.003)MR +
0.104(+0.040) ¢ +0.104( +0.040),
(n=20, s=0.066, F=11534 2 r=0.870) (1)

(Aol thah AF@Ael wol & 85%((100 )& Y3l
= Aplo(RPC)=-0.636(Br-4.13)*-0261(=0.100) € LUMO-
7115(£1.898), n=12, s=0.062, F=16264 2 r=0.926)°.
FE ARrEAS (DAY A9} o] 3 X3y £ B,
o] ARG Baopry=4.13(A)l & o|glom ALY ¥k
ol FABHE e LUMO VR Y] AF7t &9 grolmz
W& e LUMOAUAE Rol5A] AR 484442 84
o] ZF7tell 719 & Aoz MW(Nagata 5, 1979)%¢t)
(Byel RPCytoll that A @Ael Hol5 81%(100 r)& A
Haks 4l(plo(RPC) = -0.061(+0.031)logP+0.012(+0.003)
MR+3.608(£0.101), n=8, s=0.04, F=9.80 2 r=0.90)e] ©|



3-phenylisoxazole ¥ 3-phenyl-2,5-dihydroisoxazol-5-one G=59] &A43 AFTA o] B3 F2-BRH

Table 1. Melting points, observed (obs.) and calculated (calc.) fungicidal activities (plso) of substrates in wvitro

against two fungi.

23

RPC ; 95CC7303

SPC ; 95CC7105

No Sub MP(C) Obs.  Calc?  Dev. Obs.  Calc”  Dev.
1 H 156~157 3.67 3.74 -0.07 3.70 374 -0.04
2?4l 128~129 3.90 3.89 0.01 3.98 3.98 0.00
3 34Ch 102~103 4.09 4.03 0.05 4.09 4.03 0.05
4 35ChL 158~159 3.94 391 0.02 391 3.88 0.02
57 24-Ch 76~77 3.98 404 -0.06 3.89 3.95 001
6" 4CN 138~139 375 378 -0.03 391 391 0.00
7 23-(OCHs) 94~ 95 395 3.97 -0.02 3.77 376 0.00
8  34-(OCHs) 109~ 110 392 3.87 0.04 3.85 3.86 001
9’ 35-(OCHs) 124~125 3.78 3.85 -0.07 3.82 3.87 -0.05
10Y  3-OCHs, 4-CHs 123~124 3.79 3.82 -0.03 3.87 3.85 0.01
11Y  4-Br, 2-CH, 109~110 416 4.00 0.15 404 4.00 0.03
12Y  2-C(O)CHs 115~116 3.97 4.03 -0.67 3.97 3.97 0.00
137 H 104~105 378 3.69 0.82 3.63 354 0.08
147 4l 73~74 3.87 382 0.04 3.79 3.82 -0.03
157 35Cl 114~115 401 4.02 001 3.80 3.87 -0.07
16”7 24-Ch 99~100 3.96 3.98 -0.02 3.80 3.86 -0.06
177 2,3-(OCHs) 72~73 393 3.95 -0.02 3.76 383 -0.07
18"  3,4-(OCHs) 148~149 3.92 3.9 -0.03 3.85 3.87 -0.02
19" 35-(OCHs), 93~94 404 4.01 0.02 417 416 0.00
20" 3-OCHs;, 4-CHs 105~106 394 391 0.02 4.09 3.89 0.19
Metalaxyl 71~72 3.61 6.75

“(4), "(B), “Calculated value from eq.(1) &

Fijo] pofsh

st AEEd S el $iste] AgAer
do] 2855(logP <0) 12]2 MRe| 7

N8 RAe) ag Aol

/b Fel REE Yz QAEde dEzos
(Hansch <5, 1976) At@/gdel 7]efsht a0 wha e
& Aotk

A A5, SPCol YoM (A), (B)o] <3t A
0] o] 8%(100 ) AmHE (248 Rag
Ash RPCAASE go] Bridool 442t B399 A)o

AEAYE eI But ol WSS A4 A
gk 7] EAE carbonyl g2 9xbe] 9 HEHC)7} B
=75, 9dE AL/B)e] 4 agn Z::—’F*éol —7P
g5 dgdo] 7)o & Aoyt A’““(logP)°l G j
G mKE Aoz daEs o (249 AAS 1‘”" 14
VERAZI ]

A, Bipls(SPC)=-0.441(B2-3.990)*+0.003( £ 0.003)logP-
10.186( +2.242)C,+0.474(:0.080)L/B1-1.380( - 1.685),
(n=20, s=0.072, F=11.090 4 r=0900)  (2)

“Calculated value from eq. (2).

58 T
57+
56

55

Sum

53

52

51+

50

49

B,

Fig. 1. Relationships between fungicidal activity
(obs. plso) against SPC and B constant of
substrates (A & B), SUM=pls-0.003 logP+
10.186C,-0.4741/B; (eq. 2).
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SPCito] g el ol F N%(100 r)E Ay
3= (A)e] SARA(plso(SPC)=-0.525(B,-4.080)10.365(
144)C1410(£1.075), n=12, s=0.034, F=34930 2 r=
0.960) oJatd (2219 A9 FARHA BAgoll <&
o7 HAZ Bipy=408A S JHE XIVEA Bz
carbonyl €zt A7t whg W E4o] i & Re
2 g =3, dngael wo| F 83%(100 )3 A
et (B)o] SPCEel gk 2l(pls(SPC)=-51.528(+
14.525)C;+0.247(0.067)L+23.559(+6.324), n=8, s=0.09,
F=1247 4 r=091)o 2|&PH carbonyl &49 & H37}
stold 5 181 X|37)9 Folrt E45(L>0) Avd
gol MM = AoR oiEH (A), B) BF d8He=
carbonyl ¥4 W& o H3rb FF¥S WA vk 1
HER benzoyl’] A3VEL HAEAZ LA ¥
240y dAlaHE §E @ Aoz Jidtt

ol 7 o] Hansch-Fujita2lg AEZ Ad}, F o3|
3t Aodde FEHoZ B9l HAZL Byopy= 40
Ad g&Ho|lon 37|17} RPColl= Mz BAZ &g
g uhdo) SPCol:= Ax ZAZ Z{skA gt =3
(A), B)E wUg 2= 7HE3 (1) 2 (2) A9 B4l
(A)7} By, (B)= LA 5 2l 9g dadng v

Table 2. Structural matrix of substrates used for
Free-Wilson analyses.

No Sub. ABCDETFGHI ]
17 H 1

Y 4Q 1

3¥ 34 2 1
4" 35Ch 2 2
5% 24-Clh 2 1 1
67 4CN 1 1
7Y 23-(OCHa) 2 11
8Y  34-(OCHy), 2 11
9Y  35-(OCHs), 2 2
10”  3-OCH;4-CHs 1 1
11¥  4-Br,2-CH; 11 1

12¥  2-C(O)CHs 1

137 H 1

14”7 4 1 1
15”7 35-Ch 2 2
16”  24-Ch 2 1 1
17 2,3-(OCHs) 2 1
18”  34-(OCHa), 2 11
197 35-(OCHs), 2 2
20"  3-OCH;4-CHs 11 11

“A), "(B), B: Cl, C: CN, D: OCH;, E: CH;, F: Br,
G: C(O)CHs,, H: ortho, I: meta & J: para.

L L E

%S Holn 52 (A), (BY7F 44 M2 U 8glem
AT EAe 7195 WELes Ayt

N-phenyl-O-phenylthionocarbamate FEA1E2] 749l
metalaxyl ZtAlol] A4S Uellle RPCol| disle] F=
25785 AAM om=034) Z718] AR EAA 2EH o]
2™ 4-cyanophenol-X|&A7F AL ¢z F A2 (plc
550)& vERdT: AME Ha(d 5, 1999)% vt gtk

g, 9B A9 ok AE3e] FARANM Z
X217t Aol wet o2 go] vAle FF2 7HHY
(addition)o]z}ir 7HFslal & Edo] Uehlis Agzg9l
7% (biological response)= Z+ X#7j7} 1 A RHE
oxE V|AE(Z)Y] Fel HA BE AHHE(p)E F
(BR=I+u)% FHolgt Aoj(Hansch 5, 199035t o}
2o malo] e} RPCS SPC 5 #30] tjsie] (A), (B)
F XE1Ee] A 7lojshs dFAEY BEE ¥ot
1Y) Y8t z} FEE structural data matrix(¥ 2)& &
A= Free-Wilson £4& A5kt

g o2, RPCH| diste] (A), B)E sl 712 #=
Az e AdE Free-Wilson 4, @) lshd iy
29 X377} AggAd ZldstRen 53, g2 A%
Aol thE AFAERT BAd 7jske BN
benzoyl7|’d X|271¢] 912] @ g FEHA F3UTh

A,B:plsy(RPC)=0.48( +0.06)CI+0.12(+ 0.05)CN+0.10( =
0.05)OCH;+0.05( = 0.09)CH;+0.40(0.11) Br+0.26(0.10)COC
H+0.01(=£0.05)-0.01(=0.07)+3.71(-0.05),

(n=20, s=0.08, F=347 2 r=0.85) 3)

SPCO| 790l sz AR} acetyl-X|§H ] 7|
dAEI o 2 Aeg Yeldon XA YA wE
AL v XNgARY Ao 719EE JERNTHel,
2001). o§71elq AzF EA(o >0)Q1 acetylol} =271 |
RS0 AFEAY 7I9dthe dule 2AeA AFd
ule} o] Az}l AAl] o3 MAzlgy Brke= B, A
o o3 AAEF YL HAgsxn Ytk dutsiy,
0|8 XINEL BF Azl EAESC|EE carbonyl ®AY
o] F AsE 72 Aoy & AdF AEAe 7
5k GErhe AR Axp BAZAY AERTE B
7 AAFEB9A) e s fAEY] diEeolds
Z, AAEY BoE JAEI Addgd o 2 FE¢S
nAE 249 & 5 itk

Free-Wilson 2o R F #F9| Ad8Ad 7|93}
E AWEL g o3 22 AN 9, FFL
2 7]93l= Xg@7)2%& chloro, bromo ¥ acetyl-X] 3k
0|13, RPCojjut Aejdog A3 e Holy XI|=
£ cyano, methoxy % methyl-X|34 5 <] ben-
zoyl712 A87)9] ¢ixlollE d@Alo] Holx| ggirh EF
(A), (B) Ztzol i3t 2lgo] (A), B)E st ©F 4
Bt AdAo]l JF3d AFE ngezA (A), B FF
Mz g egleg ANt FAd B & F Uitk
o7ldA (A), (B)ol wE AFBA uXEe -3

o 2ish YRHe) HE/ e olfE 1 59 YASY



3-phenylisoxazole % 3-phenyl-2,5-dihydroisoxazol-5-one F=4|9) 443} Ao B3 280 25
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Synthesis and quantative structure-activity relationships on the antifungal activity of 3-phenylisoxazol and
3-phenyl-2,5-dihydro-5-isoxazolone derivatives

Nack-Do Sung, SeongJae Yu and Hee-Chul Lee'(Division of Applied Biology & Chemistry, College of
Agriculture, Chungnam National University, Taejon 305-764, Korea, 'Dongbu Fine Chemicals Co, Chungchong
Province Technology Diffusion Center, 293-2, Sonchong-Dong, Daedug-Gu, Daejon 306-040, Korea)

Abstract : A series of new 2-benzoyl-3-phenyl-2,5-dihydroisoxazol-5-one, (A) and 3-phenyl-5-phenylcarbonyl-
oxyisoxazole, (B) derivatives as substrates were synthesized and their quantitative structure-activity
relationships (QSAR) analyses between the antifungal activities (plsy) and physicochemical parameters of
substituents on the benzoyl group against resistant (RPC:95CC7303) and sensitive (SPC:95CC7105)
Phytophthora blight (Phytophthora capsici,) were studied. The synthetic yield (%) and antifungal activities of
(A) were higher than (B) and selectivities between the fungi were not showed. From the basis on the
Hansch-Fujita analyses, the optimum width values ((Bz)opt=ca. 400A) of the substituents on the benzoyl
group were important factor in determining fungicidal activity against the two fungi. Influence of the
substituents as electron withdrawing group on the fungicidal activity against RPC, but not for SPC. And
the bromo- and acetyl-substituents were contributed to higher antifungal activity against RPC and SPC from
the results of Free-Wilson analyses.
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