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SUMMARY

I. Title

Development of a new environmentally-sound fungicide with the chemical

moieties derived from natural essential oil

II. Object and Significance of Research

Researches on the target materials for developing new fungicides have been
very widely extended to natural substances today, beyond synthetic chemical
compounds. So far, there have been many fungicides developed from nature
substances internationally, and in the future researchers will pay more attention
to them for new fungicide development. In this study, we tried to develop a new
low-toxic fungicide modified by a lead structure from the essential oil, and we
intended to lay the foundation for developing a new environmentally-sound

fungicide.

ITI. Contents and Scope of Research

We selected lead compounds for new fungicides from 42 essential oils, which
are most fungicidal to 10 pathogens. In addition, we were planing to develope a

new pesticide by synthesizing a variety of derivatives from these lead



compounds. After testing fungicidal activity of those synthesized compounds
through primary and secondary screening, we selected again the best of them,
optimized the selected compounds, conducted field tests, examined various
formations and took patent possibilities into consideration. The major contents

and scope planned first in this research may be summarized as follows.

1. Synthesizing derivatives which has fungicidal activity
a) Synthesize ester and sulfonyl ester derivatives of thymol, carvacrol
b) Making Activity—advanced and broad spectrum derivatives than
natural substance

c) In vitro test of synthesized derivatives

2. 1st and 2nd screening of selected derivatives
a) 1st screening for 5 important plant pathogens(in vivo)

b) 2nd screening of selected compounds at multi concentration(in vivo)

3. Synthesizing and selecting optimized compound by modification of functional
groups
a) Modification of functional groups based on former experiments

b) Decision of synthesis direction

4. Check for commercialization
a) Field test of selected compounds
b) study on Formulation

c) Simple acute toxicity test and patent applying possibility



5. Selection of optimized compounds
a) Study on physico—chemical characteristics of optimized compounds

b) Fundamental study on mass production

6. Research for Commercialization
a) Large scale field test and optimized formulation
b) formulation and stability test
c) Acute toxicity test and application for patent

d) Registration

IV. Results and Recommendation

1. Results

This research was carried out to find new environmentally-sound and safe
fungicides from natural substance of essential oil and finally commercialize it.

To achieve a purpose, we tried to find nature substances which have fungicidal
activity. 42 plant essential oil were tested on important 10 pathogens and
"Thyme” oil which show remarkable fungicidal activity was selected. Thyme oil
was consist of carvacrol, thymol, borneol and etc. we detect that "thymol” has
fungicidal activities from a series of in vitro tests and take it as a starting
compound with other some chemicals. At first, we synthesized 146 compounds
and carried out in vitro test and finally obtained 12 compounds which show
activity at in vitro test. These compounds were continuously applied to major 6
pathogens; Phytophthora capsici, Sphaerotheca fusca, Colletotrichum orbiculare,

Botrytis cinerea, Magnaporthe grisea, Rhizoctonia solani. From this test, we knew

_10_



that compounds which have "ester group” or "sulfonyl ester group” are more active
than the others. According to this judgement, we synthesized additionally 162
compounds involving "ester group” or "sulfonyl ester group” and carried out in vivo
experiment. We could also knew key factor from this in vivo test result. The
position and binding number of "“Fluoro” can influence compound’s fungicidal
activity . 4 compounds was selected for field test. Two of them are for pepper
anthracnose caused by Colletotrichum gloeosporioides and the others are for pepper
blight caused by Phytophthora capsici. Efficacy of compounds for pepper anthracnose
were not superior to that of commercialized product. But it was identified that our
compound tested for pepper anthracnose had the fungicidal activity in proportion to
80% of commercialized product’s activity. After this field test, we synthesized 123
compounds more and analyzed structure activity relationship. The result of this

research may be summarized as follows.

1. Without any experience in developing or commercializing environmentally—
sound fungicides derived from nature substance, we laid the foundation of
screening a lead compound from nature substance. systematic screening

methods was settled by screening of 473 compounds.

2. We secured 9 candidates which have fungicidal activity for
anthracnose and gray mold pathogen.
plant disease : compound code name (efficacy at 100 ppm)
anthracnose : DBF 12078(92.9%), DBF 12079(92.9%), DBF 12075(96.4%),
DBF 12080(96.4%), DBF 12098(90.9%), DBF 12192(94.2%),
DBF 12203(90%)
gray mold : DBF 12086(93.6%), DBF 12114(98.0%)

_11_



3. We detected the fungicidal activity of fluoro for cucumber anthracnose.

4. We formulated a stable screening system.
The maintenance of important pathogens
The learning of optimized conditions for inoculation methods and
disease development

The standardization of disease assessment

2. Recommendation

The safe and environmentally—-sound pesticides have been emphasized because
many presently used pesticides have environmental and toxic problems. To
develop more effective and low-toxic fungicides, it was necessary to establish a
good screening system and operation ability. Although we didn’t attain ours
ultimate object from this research, we think that this research could be good

resource for developing new fungicides as follows.

a. Screening system established by this research could be usefully applied to

other research for development of new environmentally-sound fungicides

b. 9 lead compounds which is can be applied for development of new

fungicides were selected
The results of this research could be useful reference for development of new

fungicides. To realize commercialization of new fungicides, more researches

deeply based on physico—chemistry are necessary.

_12_
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Atk 919} o] okAlA ] T HATe AHEEATH48~96h)o] whEl v gA S &
°] 80 m7} 2 wW7pA wigsta HHAA L AFS FA T}

AC)
Of
ol
9
4
>~
>,
)
o
B
il

AEH A g AGAA PE 5 52U thyme 9SS GC/MS-
spectrumY ©]&3to] FRARES #4353l thymol, carvacrol, borenol, p-cymene
7} linalool®] 57FA] slgtEolat AS &R1etal thyme Y 57k F8d Fof dis)

A2 s S4skaih

AR D P

Thyme £ 43 FAEES FYTAHIAE =AH37] Y8 thyme L LI} FAES

AR 5 71 AgdAdo]l 43 thymold} carvacrol®] ExA}eo}

2)5}9] hemacytometerS ©]43+e] 1.0 x 10° unit/m® ¥z} Fetl S x| Zzshal oF

Al Aol 100pe® =2k d . 154175 wj g & A22Pd (40)o Bty
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A A (1000002 EAToleS St F T4 F wolwe] Lo} =
A7olel 20 o4 EALE F EAFe] skl 4 Bolg (9 ZH3H

=3
4. Thymol¥} carvacrol =452 A& Ad

I B
Thymol®|t} carvacrol¥} A FZE ztE  alkylphenol F=HE2Q1 2-tert-butyl-
5-methylphenol, 2 5-dimethylphenol, m-cresol, 2-isopropylphenol, 3-isopropylphenol,
4-isopropylphenol,  4-isopropyl-3-methylphenol %  5-isopropyl-3- methylphenol @}
alkylaniline Al A2l 2-isopropylaniline, 4~isopropylaniline 2
2-isopropyl-6—methylanilineE°l] t3aled 250 ppm F=2 PDAZSHHIA| S Al-&3le] A

a2 4dS s
5. AlkylphenolAl =4 A4

A A % thymold} carvacrol, 4-isopropyl-3-methylphenol, 5-isopropyl-3-

methylphenol, 2-isopropylphenol® 4-isopropylphenoles AE=&Ed & 3} ester,

sulfonyl ester, carbamate, ether®} phosphoyl ester Al F%=A 1465 & 34

e gele IR, 'H-NMR, GC/MS-spectrum o] &3ttt o5 S A S s}
3

ol Aol AWe 9 AReQuYelA AT AE

oz AT

Alkylphenol Al =4 34
Thymol( I ), carvacrol(Il), 4-isoprophyl-3-methylphenol(Ill), 5-isoprophyl-3-
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methylphenol (IV), 2-isoprophylphenol(V)¥} 4-isoprophylphenol(Vl)& ZHWEEZE
3}o] phenol®] OH7]E ester, sulfonyl ester, carbamate, ether®} phosphoyl ester”
de] sg=r Wsd oA FRASS A4 Atk 4 FRAE FEAUHS

D~5)°l YeERl At

01

1) Ester s}5&9 34
AlkylphenolE°l t)st ester FEAE] s W H] st

AHBEE F4

jd
£
rlr
O,
oo
=
i
o
)

o}

il
ot

WHoE Fdsnh

2-Isopropyl-5-methylphenyl acetate A WH

Thymol 1.5 g(9.98 mmol)Z acetonitrile 20 mloll &3JA] 7] triethylamine 2.27 ml

S 715t A 2o 30E7F skt =S 0CE F43FaL, acetyl bromide 2.34
ml(1.88 mmol)& 05TColA 201 A8 A7t stk &8 Ad2o= il 3
Al ek RSkt whSo] AW 9 o] wkg e ddsiueal 30 mlet THT

20 mlE 7hekar 30&%F WRIA713L {7)1SE SRTE AHSY. {75l &eko

T A vtadls 1 gs Thebar, o st of AS 50T olstel Al ks S AlA
HAE 17g (I-1a)8 4t 21 9 92 ester 4 SFE L3 A9 FAHS WUH
o7 Attt

Jm d

IR (KBr disk, cm) @ 1750(-0CO-)
GC/MS (m/e) 0 192(M"), 135(base peak)
RT (min.) 1 11.2

L
o,
iih)
B

Aol el oS IR, GC/MS-spectrum¥ Z 238 4% 'H-NMR-spectrums ©]
=g 3k o & 2-isopropyl-5-methylphenyl acetate( I -1a)] gl

GC/MS-spectrumol| 51 GC-ZZvlE 1389 R T(retention time) 11EA ©d peak

_26_



g Yede® &4 4 el & 4 AT mass—spectrumol A
=

=
Aol 192(M) = ol&x et A7 & dAFTS & F Ao dakkm/e)ol

177, 150, 135(base peak)?l E3 A< peak & <0 & = YUk =3

IR-spectrumol| A1 1750 cm 'elA] C=02] EA A peakES &elatdtt. (1-1a)9) <]

2 ester] FEAEE 22 WHoR o] HASS st

CHg orH CHzorH
) ﬁ AN
+ R—C—X —— o
L W
\'/ o \/\O—y)—R
I ~VI

I : Thymol, II : Carvacrol, Il : 4-isopropyl-3-methylphenol,

IV @ 5-isopropylphenol, V : 2-isopropylphenol, VI : 4-isopropylphenol

R : -CHs(I -la, I-la, IM-1a, IV-1a, V-1a, VI-la)
-CH:CI( I -2a, M-2a, IV-2a, V-2a, VI-2a)
-CH:Br( 1 -3a, -3a, IV-3a, V-3a, VI-3a),
-CH2CHs( I -4a, M-4a, IV-4a, V -4a, VI-4a)
-C(CH3)3( I -5a, IM-5a, IV-5a, V-5a, VI-5a),

\O( I -6a, II-6a, IV-6a, V-6a, VI-6a)
U0 (17a -3, M-7a, N-7a, V Ta, VI-Ta).

*CH2@< [ -8a, II-2a, M-8a, IV-8a, V-8a, VI-8a),

N<
N ~CHy G N
—CHy N
cn=n( 1 -9a, M-9a, IV-9a) ‘ocH,  (1-10a, M-10a, IV-10a)
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2) Sulfonyl ester =72 A
AlkylphenolEel ™3t sulfonyl ester f+EA5o] st TAgHH] & o= &3

Zow e ek FAR WHeR dAslth

2-Isopropyl-5-methylphenyl methansulfonate( I -1b) ¥4 *

Thymol 1.5 g (9.98 mmol) & acetonitrile 20 m¢ol] &3] 7] 3L, triethylamine 2.27
mes 7hste] Ao A 303t wwk Stk X E 0C=2 Z43}il, methanesulfonyl
chloride 1.18 m (114 mmol)& 0~5TelAl 10 &3+ A48 A7 vt =& A
o ® xHsto] 3AZ b wyk skivh whgo] ghAE 5 o] whgdo st wE
A 30 m ¢ H0 20 mé-S 7bskar, 30 &3F wy Al7]a f715S 28k 28
715l H:0 20 me= 7Fshe] 303t #715& H:02 AHIAH. F7]50l st

= gtk vl (MgS0y) 1 g2 7hetaL, o #ste] of o3 50T ol stoll A e

ANA BEHE 209 g& dAnk. 2 9 & sulfonyl ester Al 33HE T3 9o} FAL

IR (KBr disk, cm ) : 1375, 1182 (-SO0-0-)
GC/MS (m/e) : 228(M"), 213(base peak)
(R.T: min) 1157
"H-NMR(CDCl3) ppm : 1.0-1.1 (dd, 6H), 2.1-2.2 (s, 3H), 3.0-3.1 (s, 3H), 3.2-3.3
(m, 1H), 7.2-7.3 (aromatic H)

stAd o] ol IR, GC/MS-spectrum¥} Z 23 749 1H-NMR-spectrums ©]-83+)
t}. 8 o & 2-isopropyl-5-methylphenyl-methansulfonate( I -1b)2] #<1-& 'H-NMR-
spectrum< E% 1.0-1.1 ppm (dd, 3H -CHj), 2.1-2.2 ppm (s, 3H -CHz), 3.0-3.1 p
pm (s, 3H -CHs), 3.2-3.3 ppm (m, 1H -CH3) 3} 7.2-7.3 ppm (aromatic H)2] peak
=5 YEd
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GC/MS-spectrum= E¥ GC-Z=ZvlEI2H A R.T(retention time) 15%the]
d peaks HEPHoR &% 2dE FAH[NE & 7 AT Mass- spectrum®l
Mz Aol 228(M)E ol&x 9t AFAVE & dAFTFS & F Aow stk
(m/e)o] 213(base peak), 149, 135%1 54 A0 peaksES & T 4 AUk =3
IR-spectrum®l| 4] 1750 cm '(-OCO-), 1213 cm ! (C-0)8] EA A2 peakS F213}4
ok (I-1p)¢9 ©& sulfonyl ester] FEAlE% 22 WS o] &sto] h4do] =

Aes &kl

(6]
N [l SN

I

(e}

I : Thymol, I : Carvacrol, Il : 4-isopropyl-3—-methylphenol,

IV @ 5-isopropylphenol, V : 2-isopropylphenol, VI : 4-isopropylphenol

R ¢ -CHs( I -1b, T -1b, M-1b, IV-1b, V-1b, VI-1b),
-CHzCHs( I -2b, M-2b, IV-2b, V-2b, VI-2b)

@ (1-3b, TI-2b, M-3b, IV-3b, V-3b, VI-3b),
~{_)-CI( 1 ~4p, TM-4b, N—4b, V—db, VI-4b)
OCH:;( I -5b, M-5b, IV-5b, V-5b, VI-5b),

~{_)-O~CHa( 1 -6b, M-6b, IV-6b, V-6, VI-6b)
-NH(CHs)2( I -7b, MM-7b, IV-"7h)
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3) Carbamate =49 3HA

4-Isopropylphenyl carbamate &4 "4
Chlorosulfonyl isocyanate 1.3 ml(14.68 mmole)e} 3tw & 15 mE &35k v
S22 0CE 243t} o] HES-dHo|  4-isopropylphenol 1 g(7.34 mmole)¥} 3}

A 15 me] EFAS 0TAA MA3] A7pity 22 2=ollA 2413 wh-gA 7]

IR (KBr disk, cm ') @ 1706 (-C=0), 1245 (C-0)

GC/MS (m/e) 0 179(M"), 136, 121(base peak)
RT (min) 2142
"H-NMR (ppm) ©7.07 (4H, m), 290 (1H, m), 1.53 (2H, s), 1.25 (6H, d)
H3 43t
Ao el gele IR, GC/MS-spectrum¥} D23 2% '"H-NMR-spectrum< ©]
£3tgtt. 3 o & 2-isopropyl-5-methylphenyl carbamate( I -1c)¢] & A &

GC/MS- spectrumS EH® GC-ZZvtE A R.T(retention time) 14Fd] &
peaks UYEHCoRE 3 242 FAHISS AT+ Ao w=g
mass-spectrumeol| A ZAFgFe] 193(M) = o] 2X ¢t HPX7F & dATS & F 9l
o, HalHEF(m/e)o] 149, 135(base peak), 91, 77, 66¢1 EA A2l peakES el
% 99l IR-spectrumol Al 1706 cm ! (carbamate, ~C=0), 1245cm ! (C-0)¢] 4

Aol peakE Felsltt (I-10)99 ©E carbamated F=AEX 2 WHS 9
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&3to] el H3les &
CHj orH CHj3 orH
R—N=—=C=0
= =
| + or e |\
N N ~ 1
Y OH Tl) e 0— S —NR
Cl—ﬁ—x
I ~VI o

I : Thymol, I : Carvacrol, Il : 4-isopropyl-3—-methylphenol,
IV @ 5-isopropylphenol, V : 2-isopropylphenol, VI : 4-isopropylphenol

R : -Hy(I-1c, II-1c, M-1c, IV-1c, V-1c, VI-1c)
-H-CHsCHoCH2CHs( I -2¢, TT-2¢, M-2c, IV-2¢),

@)
%\jN’CHZCHS (I-3c, M-3c, IV-3¢)

%
2
rir
)

4) Ether =49 34
A3 <

AlkylphenolE°] W3t ether F+=AEol gt

2-Isopropyl-5-methoxytoluene ¥4 "4
tetrabutylamnonium

Thymol 15 g (998 mmol)¥} KOH 0.67 g (447 mmol) 3}

bromide 0.65 g (443 mmol)S &w 3} WEd 20 miol] 7Fste] ALox 1 A7
%o iodomethane 3 m¢ (2.8 mmol)< 10% &<t #7}sto]
0 me <}

W STk 1 A7
Aol 3AZE Wk Sk ol ¢AE F, o] Wl g WU 3
B2 Ak AY R §71%e RYE 2w 47150
Fo1Ze) Gael R B

H.O 20 m¢S 7}&baz, 30
HO 20 mg 7}ste] 3023 57155 H0Z A 2 3k
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U (MgS0) 1 g& 7hetaL, o 3ste] o] s 50T ofstell A Ads= A7 54

2 & At 2 2 Y& ether A e T3 Yo FAE Wi o A s
IR (KBr disk, ecm ™) : 1250, 1150 (C=C-0O-)
GC/MS (m/e) 1 164(M"), 149(base peak)

(R.T: min) : 7.2

&8 A
gt ol &9le IR, GC/MS-spectrum 2 &3 7% 'H-NMR-spectrum ©] &3}

o} 3 o2 2-isopropyl-5-methoxytoluene( I -1d)¢] 3$HA&elS  GC/MS- spectrum

9] GC-aZRuE T A R.T(retention time) 72t @Y peak’} YElFo =z 43

stold 4= AdAom mass-spectrumol A Ex#Fo] 164(M) 2

& IR-spectrumel Al 1250 cm ', 1150 cm 'Aryl ether?] 54 A2l peakES< R

Sk (I-1d)99 ' etherdl FEAEE 2

s1al
CH3 or H CH3 orH
N i
R—X —_—
Y \/\ .
I ~VI

I : Thymol, II : Carvacrol, Il : 4-isopropyl-3-methylphenol,

IV @ 5-isopropylphenol, V : 2-isopropylphenol, VI : 4-isopropylphenol
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R : -CHs (I-1d, M-1d, IV-1d, V-1d, VI-6d),
-CH:CH3 (1-2d, M-2d, IV-2d, V-2d, VI-2d)
-CHCH:CH2CH3 (I -3d, M-3d, IV-3d, V-3d, VI-3d),

—1:6<_) (1-4d, M-4d, V-4d, V-4d, VI-4d)

~CH,CH=CH, (I-5d, TI-1d, M-5d, V-5d, V-5d, VI-5d),
I
~CHyC-O—CH3 (1-6d, T1-2d, TN-6d, IV-6d,),
Q
~CH,~CH=CH-&-OCH,CH; (I -7d, M-7d, IV-7d)

o)
~CH-O-C-OCH,CHj
CHs (1-8d, M-8d, IV-8d)

5) phosphoyl ester =42 A
AlkylphenolE°l| th3t phosphoyl ester F+=A S0 3t A H 3 o= &

3o gov e FFTEE FAE PHoE FASA

Diethyl (4-isopropyl-3-methylphenoxy)phosphate?] T4 =4

Acetonitrile 15 mloll 4-isopropyl-3-methylphenol(I) 2 g (13.31 mmol)S -&3j ]
71 3, o] g4 triethylamine 2.22 ml (1597 mmol)¥} diethyl chlorophosphate 2.32
ml (1597 mmol)E A7} 3t Aol A 5A 7t wwkstglth wkgo] A § o]
Hh-g-oo] A3t wdal 30 m¢ < H.0 20 mé-S 7Fshar, 30 &3¢

TE @ 288 7715 HO 20 mS 7hste] 303t #7715S H.0= Al
7150l et F 3t vadls(MgS0s) 1 g8 7hstar, o #ste] of A8 50T

olglofl A AAFEF AA EHES 4. 1 9 Y& phosphoyl ester Al 3&E =
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IR(KBr, cm™) : 1289(P=0) 1023,984(C-0) 790(P-0)
GC/MS(m/e) : 286(M"), 271(base peak)
(RT, min) 1178
=l
ool gele IR, GC/MS-spectrum® 23 2% "H-NMR-spectrum< ©]
g3tttk 3k o & diethyl 2-isopropyl-5-methylphenoxyphosphate( I -1e)¢] 4 &

o1& GC/MS- spectrum= B GC-Z=ZvwlE1#HA R.T(retention time) 175t
peaks UEIF o R &3 242 FAHHASTES FAsHATE mass-spectrumoll

A wAe] B6(MIZ | EAS AFA} F ANFES ¢ F Agen Aol
kel

i
e

279, 259, 246, 229, 197, 149(base peak)?l 5 Al peakES &1E + UAUTh =
& IR- spectrum o4 1290 cm (P=0), 1030 cm '(P-0)2] EA Al peakS< e}
WA (1-1e)9)9] 2 phosphoyl esterd FEAEE 72 WHE o] 83lo] A

o] H9%e FA3g

CH sorH CH3 orH
’ | A N
X—P=y — OR
OR
I ~VI

I : Thymol, II : Carvacrol, Il : 4-isopropyl-3-methylphenol,

IV @ 5-isopropylphenol, V : 2-isopropylphenol, VI : 4-isopropylphenol
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R : Y=0, -CH:CH3( I -1e, II-1e, M-1e, IV-1e, V-1le, VI-le)

Y=0, @ (1-2e, M-2e, V-2e, V-2e, VI-2e)

Y=S, -CHCHs( I -3¢, IM-3e, IV-3e)

6. AlkylphenolZl =<2 Ajg]&d 23

793 alkylphenolZ] f+5k=Ae] A& Algde that 2ol a8tk

B AZHAT A AFHYG A Alternaria alternata f sp. mali), 315 9
W 5 (Phytophthora capsici), ) 2LH (Pythium ultimum), 7FAF 9 9 1 (Phytophthora

infestans), 115 WA (Colletotrichum gloeosporioides), Ztt] HzLI X)W

(i
2
ok
=l

(Rhizoctonia  solani), AL FFo|Y 1t (Botrytis  cinerea), 2|

(0]

ol

—

(Colletotrichum  orbiculare), W =GYW(Magnaporthe grisea)¥ FE3F%
(Trichoderma virens) ° Wste] PDA A x]ol Athul< stk PDA x| uf#]
o] Alz= PDA 39 g= & 100 me &3fsto] aEt7]olA 15%3F 1.5 7)ol A
121C=2 st 1 WA EE 60C7HA] B3 dES S d #dsHA
Fote] Adiult mAR AFESEATE Al 2S Ao FgHe AEdHATES] d
PIolE 5 Yy HFs dAE, 20-25C, F&E 70%0A ol wpeh 4~7 L3t
Ahuf st dejgd S APl AHRstelt

e

a9

of UE AL Bde Z4sr] dskel 2% Ant gt 2o Axs)

FeAd A5 %4 01 g& DMSO 09 ml

o
AAEQD 2 Z F3A(ER 10%)9] 45 1 g 7T 09 M= &3fAA A=
stk Agel AHEE FAGAS FARFEA AFAYFEE 100 ppom OF U
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A AT PDA A A 9] A2+ PDA 39 g& S/ 100 meoll &3fAl7]aL, i

F
g7 15 B7F 15 7ol A 121CE di#sant. 1 & 8jx] %2 60CT7HA
I el Az} AEE 410 s 7Fste] 3 & HES US| T LA
o, TEA 23 FAFAAE Az A T A xS v Aol Al

_7‘,;_
e
5 Aol A8 FotE HFa FAFA, 20-25T, F& 70%0 A 443t

e
)
of N

A3 A A" A=A 123 Screenings &3 &3 AA

71¥ 9] screening "L R}t AAZE screeningBH S ol &3lo] in vitro 13+
Aol A ke At EE 12500 sl ek 2ol ¢ 22 APS A5
!

1. Qo] A%

AR D P

o
ofl

ol Al

7} 3}8HE-S acetone 5 mloll =2 & Tween 20 250 ppm & 95 mle} E33HS HAEF e
00 ppmo] W= AT AFAE Aol aF st 2443F B3 §- ol e
HEUE A F2E HFs et AL FFol i (Botrytis cinerea)2 &

o WYte] BAEAE 435519 potato dextrose brothel 1x10° spores/mle] WEZ 34
S FH|ste] 1397 20lo Yol aZA spraystdth.  HEE 2ol 23T Dew
chamberol A 48417t W F=F 5 2354 (25T0) 2 %74 395 AHE Ak A

wgolol Ao s A frdrbsidel A2 dichlofluanids &A= ARS8l T

o%

e ol
2

=

AL

BN

2,

ot

r

(o}

2. Qo] &AW WAEAA A

AR D P

7} 3184 acetone 5 mloll =2 & Tween 20 250 ppm & 95 mle} £835 HEFE
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ote) <]

ELA Y (Colletotrichum

Q0]

At

A

3}
Fol 1x10° spores/mle]

s

\
AT

25C ¢ Dew chambero] A 48A]
[e}

A

L

.

=

=

o] sk e @
7}

HEE 20

ato] 1.39971 Q019 <lej

500 ppmo] &

orbiculare)d HEL
[e}

p

L
hvA
s

]

No - mO Mo T o = A Mo
. - . o = MM Xz
| 0 N _— o X — o
%% 1ﬁr ol %c S T E o e
R o= 2y SR Te) <
ol — NI 5 oF 1) Moo
W e o o@m = F — £ W o
,m_ﬂ N Ouﬁ ‘M < _El \I_ﬂl + —_—
— l N o w ° ‘ml
m s vt E#E O 1%0 ] m _
o T X jue S s Q B
TR X —_ Eoo & EI
o BR oF 3 i ~
o < =T 3 o B S ome
ol oL 5 of D
do M- Mo Tl o H Al o
RSO oF o W
g 7 o m N
S p o - Mo
T oM 2 TOm Mo M
= My o] ©° o s
g ook TH = A -
g o N oy H e W
S s oW T
& X o o o . m T N,
o o0 3 B om oF =
ok Mo M- o & 3 T o2 g 4
\Ul on E X DT._ o m o
oo oy BE @ By
oo o iod ) >
]rw_ o) ET Onﬁ _ dl =
— %o P ) T = -~ 3
T o T M N o o A L
w W = = Mo &
o W - Mo O & R =
o H a [ = T = P B
S m TN OB T on g o
T 3 v 8 X wp Em g FoB®
2 iw 3T & = om P D
S E s T2 ST =g I
= T o S = 3
How Bowm § X ® oy o K
B o 2 § 9P ok : % ~ O @
e = oy L - B P
= o B e E ~ B o= = X e —
N s § = o BX IR P = X
oo T8 ) T Y
NN OF S o M < < ~ 0w iy
o 5 L 96 = N " o) B

=13
=1

4 &
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Thyme 229 o8 d&5 T dd3d=s Aol ¥ +2 Y&d<= el

o2 dAE Yt Thyme 249 AES GC/MS-spectrume ©]&3to] A3 4

e
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B

32

thymol, carvacrol, borenol, p—cymene® linalool®] 5714 &gt&ojgk AS st

o9 57HA EgrEee] AsHdaed Wi AYgd SAZ4¥%= % 33 19 100

YeEldeh & 3004 HE uleF o] borneol, linalool ¥ p-cymened ¢ 3¢
I v =g FAME Al ES Ve Aol dia] 2 dAdS yERSIT
9 thymol® carvacrole 250 ppm S %A 953 FAIAZAAHe] A= AL
2 Uetgth B3 FEFFo|MAY A #AMES Ao vHEdA 2e T
Al EdS YERIIY 19 12 250 ppm w59 50 ppm § =4 ¢ thyme @<

I3 o FAREY AU FFHo|H T (Botrytis cinerea)dll ik AodAS =A%
Holt}, 2HANA HiE wvpel Zo] thyme 2Y49 FAEESF thymold carvacrol?
A e dARIE S YER Y gk ARG Al E S Ve AT

2

i

2= 250 ppm F XA thymol¥ carvacrol® FE 3% o|¥ I (Trochoderma

5

virens)oll W3t AE]@AS A ot oA H+e ukek Zo] thymol ¥
carvacrolol A A AS A3 YERA] gkl o] F38tY thyme U9 T4
5% thymol¥} carvacrole] Z9s AEH Yo diste] 53 AL A H S

dee o 4 A

3. EApels 54 Ad4AH

Thymol3} carvacrolo] 4= dtel thsto] $-F3 FAYGAAH S 7FHozA
A Edate] Eabe] pAE GgS dolrgitt SFHAYNE F 49 YERAT ®
4o A Bz vpel o] ALRHFH S (Alternaria mail)©l ste] thymol®] &
=7F 50 ppmol A 90.1%, 100 ppmolA 67.9% = 250 ppmol A 2.0%<] wol&2 1}
Ebil o carvacrol& 50 ppmel A 93.5%, 100 ppmol A 88.6% = 250 ppmol Al
05%9 FA3s] st EapdolsS etk mIE AUl Estol ¥ it (Botrytis

.\
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cinerea)ll W 3te] thymol 50, 100 ¥ 250 ppm EF 2%0°]&}e] & dolgS H
g o carvacrol® A$-ol+ 50 ppmolA 13.0%, 100 ppmol A 4.4% = 250 ppmel
A 05%9 W Hol&s YEMAT o]ef o] A EWAd tis] thymol¥

carvacrol<> MXApEold A g o] 73 AS & F QT

(A) 250 ppm
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¥ 4. Thymol¥} carvacrol A #]A] Atz YA T A

HE
mH

Foltte] xRl

E4 Wobg (%)

Z -
W og o Thymol Carvacrol
50 100 250 50 100 250
ppm ppm ppm ppm ppm ppm
At FH g H 99.5 90.1 679 2.0 93.5 88.6 05

AL sgol vy 92.8 15 1.0 0.0 13.0 44 0.5

o] F7FA 3}3&(thymol¥ carvacrol)& ZF ZEol| &3t Ay AUFFo|y T
MM F2 BAZLAE Ul o] F FFES IS oA e drEd=E
AsFA k. T3 thymol, carvacrol®t A TZE zZtE  4-isopropyl-3-methylphenol,
5-isopropyl-3-methylphenol, 2-isopropylphenol® 4-isopropylphenol®= A2 &Al &
g A3 vl=d ZHE el olF 4% SR Ax=Ed=E A G

=

et

4. Thymol®} carvacrol FE=AE9 A A4

thymol¥} carvacrole] -3+ A2 &4 S YEIWEZ thymol®]t} carvacrol®} A}
3t Fx2E zr=  alkylphenol FXAIE<! 2-isopropylphenol, 3-isopropylphenol,
4-1sopropylphenol, 2-tert-butyl-5-methylphenol, 2,5-dimethyl- phenol, m-cresol,
4-isopropyl-3-methylphenol % 5-isopropyl-3-methylphenol®} alkylaniline =%
©] 2-isopropylaniline, 4-isopropylaniline¥ 2-isopropyl-6- methylaniline %ol th3}
o] 250 ppm FEAA AEAA S HFES AAAT AFA A= F 53 6

Bl 2lth. E 5% thymol, carvacrol® alkylphenol +=A 59 A& Ayto] that A
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Ao A AY e dAE S YEF ™ thymol ¥} carvacrol ¥} H]
e T SkAIRE alkylaniline =45 45 FE 614
ARG AAE S Uehdiglens A9

4-1sopropyl-3-methylphenol,

Mo Lo 1x
ot e
F;t:l ok
R
o=
‘
o ‘:E
o

T
e

=UEdR

thymol, carvacrol, 5-1sopropyl-3-methylphenol,

2-isopropyl- phenol¥} 4-isopropylphenolS A4 8} 91 t}.

¥ 5. Thymol®} carvacrol®] alkylphenol”] 3&&E¢] AoldA
\ TAIY & X|& (mm)
FEE)
L P
N N oF  4n X DFer S o MUEF 2008 sz
shers S owz Wz oum MR A olWF MEE =@
= ARy |
£z 85.0 85.0 85.0 713 85.0 85.0 60.0 65.0 84.0
thymol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
carvacrol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2-isopropylph
propyip 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
enol
3-isopropylph
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
enol
4-isopropylph
20.7 0.0 50.3 35.3 16.0 0.0 0.0 0.0 450
enol
2-tert-butyl-5-
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
methyl-phenol
2,5-dimethylp
15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
henol
m-Cresol 32.7 0.0 50.3 35.3 16.0 0.0 0.0 0.0 45.0
5-isopropyl-3—
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.6
methyl-phenol
4~isopropyl-3—
0.0 0.0 0.0 0.0 10.3 0.0 0.0 15.0 0.0

methyl-phenol
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£xel 85.0 85.0 85.0 71.3 85.0 85.0 60.0 65.0 84.0
thymol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
carvacrol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2-isopropyl-6—-
P p‘_’, 38.3 51.0 59.0 40.0 16.0 16.3 23.3 0.0 376
methylaniline

2-isopropylanili

45.0 530 813 45.6 21.0 16.3 30.0 18.6 81.6
ne

4-isopropylanili

20.7 0.0 50.3 35.3 16.0 0.0 0.0 0.0 45.0
ne

5. F=Al 94 2% 24HAY 29

i)

A3

Thymol, carvacrol, 4-isopropyl-3methylphenol, 5-isopropyl-3-methylphenol,
4-Tsopropylphenol®  2-isopropylphenol®FE A %3+ ester, sulfonyl ester,
carbamate, ether, phosphoyl ester %A 146F°] wste] A3 HFHSAH T
(Alternaria alternata f. sp. mali), 315%Y 1t (Phytophthora capsici), X359t
(Pythium ultimum), 73283 (Phytophthora infestans), iL3=8rA 1 (Colletotrichum
gloeosporioides), Ztt] B} ¥ it (Rhizoctonia solani), AW <30 ¥ 1 (Botrytis
cinerea), <.°] E-AHW I (Colletotrichum orbiculare), ¥ %G 7 (Magnaporthe
grisea)?} FEFFol(Trichoderma virens)E°| t3te]l AegdA S A9 2

A= F 7113 29 3~89] YeERATH
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8. Alkylphenol sulfonyl ester f+=A¢] Ag]&A (100 ppm DMSO)
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8. Alkylphenol sulfonyl ester =< Ag]&A A< (100 ppm DMSO)
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A Ag&A (100 ppm DMSO)
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11. Alkylphenol phosphoyl ester =42 A& &A (100 ppm DMSO)
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ol th3k 2-isopropyl-5-methylphenyl benzenesulfonate( I -3b)<]

w
0]
o
st
2

o,

AFAA a3.(A : FAHE, B FA kA, C : thymol D :2-isopropyl-

5-methylphenyl benzenesulfonate(1-3b)).

a9, 4. M EEH ] 3 2-isopropyl-5—methylphenyl (2-aminothiazole-4-yl)
methoxyimino—acetate( I -10a)¢] A7 oA &3 (A @ FA4 2, B 1 3A] kA,

C : thymol D : 2-isopropyl-5-methylphenyl (2-aminothiazole-4-yl)

methoxyiminoacetate( I -10a).
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a9, 5 AR A RS gH o] 3k 5-isopropyl-3-methylphenyl phenylacetate
(I-8a)2l AAAA 5. (A : FA2l+, B : 5-isopropyl-3-methylphenyl

phenylacetate (II-8a), C : &A]2FAl], D : 5-isopropyl-3-methylphenol)

a9, 6. gy o i3k 4-isopropyl-3-methylphenyl (2-amino- thiazole—-4-yl)
methoxyiminoacetate( I -10a)2] A4l a3 (A : FH, B : A<
A, C : 4-1sopropyl-3-methylphenol, D : 4-isopropyl-3-

methylphenyl(2-amino thiazole-4-yl)methoxyimino acetate (I -10a)).
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D : 2-isopropylpheol)

9. 8 QolerxH el thel 2-isopropylphenyl-4-methoxybenzenesulfonate
(IT-6b)e] A& &3, (A FAHE ", B 1 2-isopropylphenol(1I),
C : 2-isopropylphenyl-4-methoxybenzenesulfonate(II -6b),

D : A kA
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1 A3} in vitro 12k screening Al A AFH S AW (Alternaria alternata | sp. mali)
M= 2-isopropyl-5-methylphenyl acetate( I -1a), ethyl 4-(2-methyl-5-
isopropylphenoxy)crotonate( I -7d), 5-isopropyl-3—-methylphenyl phenylacetate (IV-8a),
4-isopropylphenyl carbamate(V -1c), #ADY#(Phytophthora infestans)l methyl
(2-isopropyl-5-methylphenoxy)acetate( I -6d), methyl(5-Isopropyl-3-methyl
phenoxy)acetate (IV-6d), 2-isopropylphenylpiperonyloate(VI-7a), AFEAH
(Colletotrichum gloeosporioides)©l| 2-isopropylphenyl carbamate(VI-1c), #t] Bz}l
X" (Rhizoctonia solani) ol 2-isopropylphenyl bromoacetate(VI-3a) ¢}
2-isopropylphenylbenzyl ether(VI-4d), 2.°] ®rAW(Colletrotrichum orbiculare)olA]

2-isopropyl-5-methylphenyl benzenesulfonate( I -3b), 2-isopropylphenyl 4-methoxy-
benzenesulfonate( VI-6b) ¢} H SAY T (Magnaporthe grisea) A

2-isopropyl-5-methylphenyl (2-amino-thiazole-4-yl)methoxyiminoacetate( I -10a)¢}+

4-isopropyl-3—-methylphenyl (2-amino-thiazole-4-yl) methoxyiminoacetate(Ill-10a)
= HEzIARY 3% AFIdAaAE JERAY. thymold}  carvacrol,
4-isopropyl-3-methylphenol, 5-isopropyl-3- methylphenol, 2-isopropylphenol®}
4-isopropylphenoles =& = 3&}o] ester, sulfonyl ester, carbamate, ether<}

phosphoyl ester 7 = 146%S FAsATh 49 Fele IR, 'H-NMR,

ey
rlo
H
1>
il
to
e
i
jue)
2,
o

>
>

Ester A8 %A

¥ 7 oA HBE vlel #Zo] Alkylphenol®] ester A€ fFE=AEo digh 105 AEH
Ao A &= 2-isopropyl-5—methylphenyl acetate( I -1a)?} 5-isopropyl-3-
methylphenyl phenylacetate(IV-8a)7} Azt HFHgdgute] aaE UER L
2-isopropylphenyl piperonyloate(VI-7a)7} #x} 9wWitel a3& eI E3H

2-1sopropyl-5-methylphenyl(2-aminothiazole-4-yl)methoxyiminoacetate (I-10a)t
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4-isopropyl-3-methylphenyl(2-aminothiazole-4-yl)methoxy iminoacetate (IM-10a)7}
W "dWqto] a3E YehyQd

Sulfonyl ester Al¥ %A
¥ 8olA HE vk} o] Alkylphenol®] sulfonyl ester AY FEAE] th3at 102
AEwre]l A &y 2-isopropyl-5-methylphenyl benzenesulfonate( I -3b)%}¢
2-isopropylphenyl 4-methoxy-benzenesulfonate(VI-6b)7} 2.0] ©X® o] &I= 1}
R AT

t}. Carbamate Z1E f =4
£ 994 ®i= v} Zo] Alkylphenol®] carbamate A€ FZ=AEo 3k 105 A=
W7o oA 3= 4-isopropylphenyl carbamate(V-1c)7} A} HEH YA g2
Yell oW 2-isopropylphenyl carbamate(VI-1c)7} 13 ©AH o] 3= YERY
ATt

2}, Ether Alg %A
¥ 10014 B npe} Zo] alkylphenol®] ether A1Y F=A50 3k 105 A=Y
2 A&+ ethyl 4-(2-methyl-5-isopropylphenoxy)crotonate( I -7d)= A} 4
FHYgH A 235 YeEhll 3L, methyl (2-isopropyl-5-methylphenoxy)acetate (1
-6d)¢} methyl (5-Isopropyl-3-methylphenoxy)acetate(IV-6d)7} 7=} S oo &3
2 Yehgdtr. =3k 2-isopropylphenylbenzyl ether(VI-4d)¥& Ztt] Bgk-g3 2]
of &35 Yer A

v}, Phosphoyl ester A8 %A
E 1194 ®E vre; 2o] alkylphenol® phosphoyl ester AlY FEA S thak 10
AEHAF] AAEHE Bt AN BE FEAS] dste] &yrt mekstAL

ASAT.

ofN

5
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2. AP F=A9 1, 22 ScreeningS F 3

f
fol
K
o
ot
i)
A

7} In vivo screening A d W 2 Az}

THZNAA in vitro screeningS F3 AHHE 127012 33-E(DH4001 ~DH4012) S
FEste] 6% A=W i 500 ppme] FEE FFAE S ¥ AP screening 7]l

utel 144 sl

1) In vitro oA Add 127] E2d )3k Qo] Al Fgoly WA g3 Al

i1k

HAY ANPSFA S dAHoz oAl Hl& oFa
k= DH4001, DH4011¢] MYl HFolwe] A g = A=At WA o2 ether
2 sulfonyl esterAl 33tEH T} esterdl sgt=o] ALFFoly A g7} de= A

o2 dobE k(& 12)

H Ut A 2 (%) BHA| 7 H%)
NO. Chemicals 2taf (0-5) H| 11
500 ppm
1 Untreatment 20.0 0.0 0
2 DH4001(I-1a) 6.3 68.8 0
3 DH4002(I-7d) 33.8 0.0 0
4 DHA4003(IV-8a) 375 0.0 0
5  DH4004(I-6d) 12.5 375 0
6  DH4005(I-6d) 75 62.5 0
7  DH4006(V -7a) 20.0 0.0 0
8  DH4007(I-10a) 28.8 0.0 0
9  DH4008(IM-10a) 25.0 0.0 0
10 DH4009( I -3b) 25.0 0.0 0
11  DH4010(VI-6b) 10.0 50.0 0
12 DH4011(VI-3a) 6.3 68.8 0
13 DH4012(VI-4d) 75 62.5 0
14 Dichlofluanid(std) 2.5 875 0 60 ppm

_62_



A

2) In vitro oA AdtE 127 EZ gt Qo] e-AH WAEI Ad

esterd] 3}3=¢l  2-isopropylphenyl piperonyloate(DH4006)¢] W] & 37} 88.2%
2 gz AET 5o, esterAl 3F3E<Ql DH40029] 2o &AW A g7}
AAEE FFoldY. UHA FFEELS JAEIHI SAY dRFARY Ao

F3E HErATHGE 13)

Bt & 2 (%) A 7 H%)
NO. Chemicals oksl (0-5) H| 1D
500 ppm

1 Untreatment 17.0 0.0 0

2 DH4001(I-1a) 19.0 0.0 0

3 DH4002(1-7d) 8.0 52.9 0

4 DH4003(1V-8a) 18.0 0.0 0

5 DH4004(I-6d) 14.0 176 0

6 DH4005(1I1-6d) 16.0 59 0

7 DH4006(V -7a) 2.0 88.2 0

8 DH4007(1-10a) 25.0 0.0 0

9 DH4008(II-10a) 14.0 176 0

10  DH4009( I -3b) 56.0 0.0 0

11  DH4010(VI-6b) 14.0 17.6 0

12 DH4011(VI-3a) 22.0 0.0 0

13 DH4012(VI-4d) 26.0 0.0 0

14  Dithianon(std) 5.0 70.6 0 50 ppm
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3) In vitro oA Add 127] EZo tist Qo] 3/Fy WA gy 23

Al ekAlF  Sulfonyl  ester| 3}gtE2  2-isopropylphenyl  4-methoxy
benzensulfonate(DH4010)2] WAl & 247} 72.0% = thzefAle} nl5d FFo|d o,
Um A sEEe] WA g E dxgART AZRIATHE 14). 2o IA7FHAE
Ak o 2 sulfonyl esterd] 3}3HE<9] JA| G377} ester 2 etherAlE SF=HT $
gk Aol vk, 12yt DH4006, DH4007 % DH4009% IL&Alell o]o] el¥e] np
=

= el SAdol Akl kR ofa] WellA AEo] olHE Aem AdEH A

14 A o3 2o AVkFH WAl E
oM F(%) A 7 H%)
NO. Chemicals 2tsfl (0-5) H| D
500 ppm
1 Untreatment 52.5 — 0
2 DH4001(I-1a) 45.0 14.3 0
3 DH4002(1-7d) 33.8 35.7 0
4 DH4003(IV-8a) 37.5 28.6 0
5  DH4004(1-6d) 39.7 24.3 0
6  DH4005(I-6d) 33.8 35.7 0
7  DH4006(V -7a) 37.5 28.6 2 leaf blight
8  DH4007(1-10a) 32.2 38.6 2 leaf blight
9  DH4008(IM-10a) 32.2 38.6 0
10 DH4009( I -3b) 32.2 38.6 1 leaf blight
11 DH4010(VI-6h) 14.7 72.0 0
12 DH4011(VI-3a) 48.8 7.1 0
13 DH4012(VI-4d) 41.3 214 0
14 Fenarimol(std) 15.3 70.8 0 10 ppm
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17

4) In vitro oA AWE 127] EZo| i3 EvlE JAuiEw oy WAy A

A& okA] F esterdl 383E<Q 2-isopropylphenyl piperonyloate(DH4006)¢] ErRIE
AdrpE o] diste] SolF o R 91.2%9 #2 WAZHNE YERSItE 28 13k 2AL
T 24413 o= 40%0] ko] WAl &S UERARIT o] thyme oil®] & ol u}
2 2gA 7ad 93k A7t~ R gtetE DH40109 329 A Al (Propylen glycol)<
Artete] H7bebA S A Teh gk & ae 9 g3 #g SAE #ddd o
oty U sgt=5S EvtE o] ik WAl E s iAol Hlsto] mEg
ol AT 15).

==
[u—
o1
2
Ach
=2
Lo
o
ft
=)
i

o,
i
i
18
ok
1o
o%
2
l:O[A
g%

NO. Chemicals k3 (0-5) H] a1
500 ppm
1 Untreatment 50.0 0.0 0
2 DH4001(I-1a) 62.0 0.0 0
3 DH4002(1-7d) 54.0 0.0 0
4 DH4003(1IV-8a) 26.0 48.0 0
5 DH4004(1-6d) 16.2 67.6 0
6 DH4005(T-6d) 22.0 56.0 0
7 DH4006(V -7a) 44 91.2 0
8 DH4007(I-10a) 24.2 51.6 0
9 DH4008(I-10a) 50.0 0.0 0
10 DH4009( I -3b) 46.0 3.0 0
11 DH4010(VI-6b) 46.0 3.0 0
12 DH4011(VI-3a) 62.0 0.0 0
13 DH4012(VI-4d) 54.0 0.0 0
14  Dimethomorph(std.) 0.0 100.0 0 50 ppm
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5) In vitro oA Adg 127] E&o thd ¥ AJ=dd WA gy AY
Al eFA|F  sulfonyl  esterAl 31§52 2-isopropylphenyl — 4-methoxy
benzensulfonate(DH4010)¢] WA &7} 933%= So]d o=z =gt E3H etherZl
3}st &2l 2-isopropylphenol benzyl ether(DH4012)7} 80.0%% W Z=dHo| 3t <
AE7E JAFH = FFEoldaL, YA gEse gz ng vEF3 a345 o
BRI TG 16).
3# 16, ZhA el g ¥ d=dH WAz
Wk A 7H%)
NO. Chemicals okl (0-5) H] 21
500 ppm
1 Untreatment 39.0 0.0 0
2 DH4001(I-1a) 194 50.3 0
3 DH4002(1-7d) 216 44.6 0
4 DH4003(1V-8a) 31.2 20.0 0
5 DH4004(1-6d) 174 55.4 0
6 DH4005(T-6d) 21.2 45.6 0
7 DH4006(V -7a) 13.8 64.6 0
8 DH4007(I-10a) 41.8 0.0 0
9 DH4008(I-10a) 10.0 74.4 0
10 DH4009( I -3b) 31.6 19.0 0
11 DH4010(VI-6b) 2.6 93.3 0
12 DH4011(VI-3a) 36.8 5.6 0
13 DH4012(VI-4d) 7.8 80.0 0
14 Tricyclazole(std) 1.0 974 0 10 ppm
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< acetone 5 mloll =<1 & Tween 20 250 ppm £ 95 ml¢} £33 HF
%!

pmo] H=% 245tk AFHAS Aol T AEekar 2443

off
k1
rir
=
. < o
]

of wel AT HEAS AP 2=l HEArh B72mAE A8kl 302
PDAu Aol A wjeket ¥ AR F-HutE ¥ (Rhizoctonia solani)®] 1%

< 107] A= E7]E wiAlo] FESeh 27T ollA 547 wjgFst 271 HFds B4

%
Do
toy
=3
i
0
o

3-4949] HAEA AAFA HEd}h Hed FEA(FEH)E 26T Dew chemberol A 3
A7F WS FEste] 26 CE2dFAol &4 44F Ao DA H HHke] =ol(Witan) S
ZAFSE AT

Al eFA|F  sulfonyl  esterAl 3§52 2-isopropylphenyl — 4-methoxy

benzensulfonate(DH4010)= H AR FHulS" o] tfsle] 85.3%¢ WAl &xE el
WAL B =L deidE SolHl JAlEAE YEWHAT ol FEAE A
2A9 s Aol & Aom oAFHY, UmA S dEzofART Ax
g AAEHRE YdErHATGEE 17).

Thyme oil®] FAE T &

o,

o] 9J+= thymol¥} carvacrol +Z& ®HAS 671 F 24
71 B Z 9] hydroxy”]E ester, ether, sulfonylester, phosphoyl ester % carbamate
Adz A2 14670 =5 FAAT. ol stdEe g in vitro AP A
ester % sulfonyl ester 71F° gg=Eo] AELAHl AW, ester 2 sulfonyl
ester 159 X ¥47)% HAAE F+=7](e-donating group)= X 33+ 3}3HE-o] A o]
FR88 A in vitro ANEZIAE 7| o B35l esterd IEE 637 sulfonyl ester
A sheteE 2% B etherl 3tehE 4% tiste] in vivo A@E AAE A3, 1271
St B A esterdl7} A &E  2-isopropylphenyl piperonyloate(DH4006) %  sulfonyl

esterAl7} X 8¥ 2-isopropylphenyl 4-methoxybenzensulfonate (DH4010)2] 24 o]
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Gt (em) A I7H%)
NO. Chemicals 2+l (0-5) L]l
500 ppm

1 Untreatment 6.8 0.0 0

2 DH4001(I-1a) 6.8 0.0 0

3 DH4002(1-7d) 6.4 5.3 0

4 DH4003(IV-8a) 5.0 26.5 0

5  DH4004(1-6d) 6.5 4.4 0

6 DH4005(I-6d) 6.6 3.2 0

7  DH4006(V -7a) 6.4 5.9 0

8  DH4007(I-10a) 55 191 0

9  DH4008(IT-10a) 6.5 4.4 0

10 DH4009( I -3b) 6.9 0.0 0

11 DH4010(VI-6h) 1.0 85.3 0

12 DH4011(VI-3a) 9.0 0.0 0

13 DH4012(VI-4d) 8.0 0.0 0

14 Validamycin-A(std) 0.2 97.1 0 50 ppm

- DH4006 A & 7H(%): 2.0] B4 (83.2%), EvIE vlE <1 (91.2%)
- DH4010 WA &3 (%): Qo] A7FFH(72.0%), ¥ AEDH(93.3%) ¥ A FFyn}
=1 (85.3%)

s

in vivo ANZoZ 99 F EZSL 1xHez HAEsHtt. esterAlZF x3H

ol

2-isopropylphenyl piperonyloate(DH4006)+= % 2°] BrAH I EvlgE Yuls 9
of JAEATF Fcte] AAAEY B4, 9 9 =] A ThsAde] 9l
Hnog SRS sulfonyl ester Al 7} ] 5= 2-isopropylphenyl
4-methoxybenzensulfonate (DH4010)= HWel +£8 HEQd Z“dH I dFFHuEH

o g /e7bsAd S stetslor & Aoz AdtdEn

i
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ool AR Qo] S0 EuE Bool W gRRY
Waw  Fgoly  wAW  HARW  gniEdy  =dy  ohEy
No. code
500 ppm

1 A — — — — — —
2 DH4001(I-1a) 68.8 0.0 14.3 0.0 50.3 0.0
3 DH4002(I-7d) 0.0 52.9 35.7 0.0 44.6 5.3
4 DH4003(IV-8a) 0.0 0.0 28.6 48.0 20.0 26.5
5 DH4004(I-6d) 375 176 24.3 67.6 55.4 4.4
6  DH4005(IT-6d) 62.5 59 35.7 56.0 45.6 3.2
7  DH4006(V -7a) 0.0 88.2 28.6 91.2 64.6 59
8  DH4007(I-10a) 0.0 0.0 38.6 51.6 0.0 191
9  DH4008(IM-10a) 0.0 176 38.6 0.0 74.4 4.4
10 DH4009( T -3b) 0.0 0.0 38.6 8.0 19.0 0.0
11 DH4010(VI-6b) 50.0 176 72.0 8.0 93.3 85.3
12 DH4011(VI-3a) 68.8 0.0 7.1 0.0 5.6 0.0
13 DH4012(VI-4d) 62.5 0.0 214 0.0 80.0 0.0
14 thzofA 87.5 70.6 70.8 100.0 974 97.1

F1) FA: 20o] MY FFo]H Dichlofluanid 60 ppm, 2©] E-* Dithianon 50
ppm, 2.°] 317}549 Fenarimol 10 ppm, EvE AntE 9 H Dimethomorph 50 ppm,

B A =AY Tricyclazole 10 ppm, ¥ AR FHvEH Validamycin A 50 ppm

AMzE ABGA EtAE sty st AEddAM FEF HEod £2F5

Ao 7 Aly AEHYdAE T (Alternaria alternata f sp. mali)®] 10 gk A
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2248 At olF thyme 2¥o] HlwA oy 2w dqto] A4S YE
At Thyme 2L¥2 FAHAES GC/MS-spectrume® #43% Z3  thymol,
carvacrol, borneol, linalool ¥ p-cymene°o] FAEe Aoz FFt). oL 33

o 3] T WHow dMASTS AAS A thymol# carvacrole] =2 &

S YeERNIA Y. o] 7714 813HS(thymol¥} carvacrol)S 213 2HEo] 483 Ay}
AL ggoly FolA FL2 UAEHE Yedo] o] F SFES 3 AdA

o] AxEAg  AHeAUr. T3 thymol, carvacrol®} @ FATERE zZt=
4-1sopropyl-3-methylphenol, 5-1sopropyl-3-methylphenol, 2-1isopropylphenol 2
4-isopropylphenole’®= A2 &S <13t Ay H|5=3 G35 Uehlo] o] 4F 9
EE AzEHAR AASFAY. oZEA HAHHE  thymold} carvacrol,
4-isopropyl-3-methylphenol, 5-isopropyl-3-methylphenol, 2-isopropylphenol¥}
4-isopropylphenester, sulfonyl ester, carbamate, ether®} phosphoyl ester A %
S 1Az 1463 22dE 8001Fs FASAT ¥ #92 IR, 'H-NMR,
GC/MS-spectrum= ©]| &3tk o5 FEA S tiste] Ay Ao AFgA A
ks

T 9 AEoddFolA 283 AeHddat Fd3 BHor AAsh
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28Ty FAAEAIGY FREFAF A, AdE=EAHA ester group
sulfonyl ester group®| X|3+=€ 749 Wl gt &Ado] Aoz =9t} oF
ester group®] methoxy, methyl 2 chloro?] %3 #& e-donating group®] X %%

A E 2L sulfonyl ester group® T SHof] EAJo] 43k Aot E3F ester
group®l| fluoro”] *|¥d A9 fluoro”] el 7} F7kstel whel gbxye] o] =&
Aekoldh. wpEld A& A ester groupits A #sHr| 2 WSS AA s A
YollA AFET FLINES ester groupo]l TAATN T AEEA methy’] 2
methoxy 7] & A &3t A E=HS HAstete st ArEHE A3EES 1y
3lo] target disease® 1LF HH Y Qo] BAHoR ARSI ATFFTHEZLES 27

Aol ekl F 529 screeningS # 3 ak ok

\)
N

Fd%= A2} alkylphenol F=#E9] esterAl ¥} sulfonyl ester AlE 3}3t&

162F < §438trh. Ester® sulfonyl esterAld stgdE5< A% 49 2t /=

A& F+Z+E scheme 1, 29 Zu}.
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Scheme 1. Synthesis for ester derivatives

5

4,/ 6 o }
\'/\ | ! B R—<|:| X — K\”
o
’ i \'/\/\O—!J—R
(n
\'/\ on 7/\/\ |0|
() 0——C—R

I: Thymol (2,isoprophyl) (5.CHj)

4-isoprophyl-3-methylphenol (3,isoprophyl) (4,CHs)
5-isoprophyl-3-methylphenol (3,isoprophyl) (5,CHs)
II: 2-isoprophyl- (2, isoprophyl)

4-isoprophyl- (4, isoprophyl)

O
Cl
R: (I-1b), ( I-2b), . (I-3b), (1-4b),
cl O—CHgs
% > Cle1-5m),

< > (1-6b), < j CH(I?b)

CH3

0]

O—CHs ;
i (1-8b), z > (Hb), Q (1-10b),

O_CH3 CH3
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O—CHjs

“CH 5 (HB, ﬁC)Hs (IV-11b), CHg (IV-12b)
F = R F
F
F F F

Scheme 2. Synthesis for sulfonyl ester derivatives

CH 4

CH s
5
4/‘ 6
(o]
@ : ” N
3 R— § —X —> o
> on I \/\ il
_S_
(o T
o

(1) 0— S —R

5
4 = 6 |0| _
L ey
\'/\ 5 on g Y\/\ I
[l
o)
I: Thymol (2,isoprophyl) (5.CHz)
4-isoprophyl-3-methylphenol (3,isoprophyl) (4,CHs)
5-isoprophyl-3-methylphenol (3,isoprophyl) (5,CH3)
II: 2-isoprophyl- (2, isoprophyl)

4-isoprophyl- (4, isoprophyl)
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O CH, O—CHs

C
cl cl NO2
3@ et
Ry, (I, a2, (1-3), (14
CH3
2% e
(I -5a), (1-6a), CH3( I -7a)

2 fEAS T 2

3} Al

=]
~

7}. EsterAl € &g =5

H

EsterAd  3F=59 47 g

rlo

g pom @ d=

2-isopropyl-5-methylphenyl  2,6-dimethoxybenzoate(I-10b)2] A% =HHL -3}

2t Ester A€ vh& FE=ASE o9k FARS WMo 1268 $deth

/
o! J
9 o)
+ c—C . o—d
OH
g J
\ \

Acetonitrile 30 mlo] thymol(I) 05 g(3.32 mmole)S 7}3te] 24d3s| &

83l A] 71 T}
Triethylamineg 1.1 mE 7}3le] 30 7 ¥k 3 0C2 ZH3o

2,6-dimethoxybenzoyl chloride 0.80 g(3.98 mmole)E 0TolslllX A A3 27} 3
ALk, 225 Aoz &4

R

I 3 A ok b
30 mME H7Fska 20 #3F nHE A

oo

stath 754 20 mest AshH A A
223 f7]% H.0 20
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meS 7kske] 30 3t 7715S H02 AHEH. FrIFel et F 4k vy
#(MgS04) 1 g& 7hatar, ofstate] of g 50T olstellA st A
AzvtEdduor AAste] 548 093 g(ol2F& 1 89.3%)s AAth

IR (KBr disk, cm') : 1748(C=0), 1257(C-0)
GC/MS (m/e) : 314(M"), 91(base peak)
RT (min.) D212

L}, Sulfonyl esterAdl <
Sulfonyl esterAl €335 34 WH2 a3 2oy 3 4=
2-Isopropyl-5-methylphenyl 2-toluenesulfonate(I-1a)e] |z W

Sulfonyl esterAlE¢ B2 FEAEE ol¢f FAIS WHo 2 315S T3

i
ClI—S (0]
o — .
OH I
(0]

Acetonitrile 30 ml] thymol(I) 0.5 g(3.32 mmole)S 7}3te] 9443 &3fA It}
TriethylamineS 1.1 méE 7hate] 30 &3 avk 5 0C2 =43
2-toluenesulfonyl chloride 0.76 m¢(3.98 mmole)Z 0Colalol Al A3 27} &),
i3 AZE Fob vkEEA T SR 20 meet Aste A 30 ml
W wek A 7|3 §7) s ettt EEd f7130 HO 20 mbs
7bete] 30 B3 #71SS H0= AFTT #7715l st Fa @b wadla
(MgSO4) 1 g& 7hstaL, of3tste] of o5 50T olstell A Zbss Al7A  silica gel
ArvtEagdor gAste] HAE 1.02 go] 258 © 98%) AUtk

_77_



IR (KBr disk, cm ) :1359, 1172 (0=S=0)
GC/MS (m/e) :304(M"), 91(base peak)
RT (min.) 1228

'H-NMR(CDCls) ppm : 1.0-1.1 (d, 6H, ~CHs),
2.1-2.2 (s, 3H, -CHa),
3.0-3.1 (s, 3H, -CHa),
3.3-3.4 (m, 1H, -CH),
6.7-6.8 (aromatic 3H)
7.2-7.3 (aromatic 4H)

In vivo screening* @

2
SR A 32k Ax A 162F9] A

I
o
i

o
oft

A} screening wjr el wh
2} 100 ppmol A screeningst} o, A EZH o A BA spectumd A FAHS

93} target disease® ILF HH ¥

al

B=)
to
)
au}
R
ok
|o
u
10
2
ol
ol
1
)

7} 1% 99 jn vivo screening

1) AE 2 vy

Phytophthora capsici 755 Aludshy H%
Aoz Akgsd) 7F 85HES acetone 5 mlol %91 § Tween 20 250 ppm &9 95
ml¢t e HFFEe 100 ppme] =S AT FAEELY diate] g
T AEE L 2447 FSF A A S8k
¥l 113 S99 (Phytophthora capsici) V-88]A (V-8 juice
200 ml, CaCOs 4.5g, agar 20g, D.W 800 ml)ol| A 7&7t vkt 579 7| FdALE A A
gk 5 24A7bo] Aetd o] v fFAbde] AT

o] 100 ppm tween 20 £ 10! sporangia/mle] == HYd HEAS ZA|et

3499 A=A dgel T st M 4FF 20C Dew chember® ©]&3}
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EEERY

oA <]

shol

g 7

Aol gk LA 7H

1

[eX Xe]
L.

zAse] kAl E AP e

Ny

<

A

=

Hk A 7} =

=%

B

=)

S

=y

2) So] B-AY in vivo screening

3}8HE-S acetone 5 mlol 59 & Tween 20 250 ppm &4

~

A,

P

p—

o

(<3}
=

PDA ®jA| oA 7
100 ppm tween 20 &Ho 10°

E] KeR
yul L

YA ¥ (Colletotichum orbiculae)

Q0]

5
T

s

7

&

P

3o
ﬁo
.fOT

OE

153te] 29]

2 25C Dew chember® ©

S
[¢}

NG

3

:rL

=
=

Aol o A

e

stalt.

H] 1

RS

o] o)

il

<

A

L w7}

WA &%

=)

,mo

=]

w7 2] 7<)
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A3 d A

B
2
oy
o
e
Lo,
Hd
o
>
od
2
ok
=
i
o,
o,

A\
—|_l

1 1A A9 H4sg=o] A3t

APstet AR oA dAdd AIs FARE Hrbste] 4 AFe] FH=E
TEE S 2ok Algsial aesior & How ofg, ofsl, kA, HEH A
o dig fFald ® FA2 AL, E&F Fol Arh AR o] FE st
olil Q¥ AYESd = 7)Fo JAEE  FA(Emulsifiable Concentrate), <=3}A)
(Wettable Powder)ol| A 5-E] Al Al 7]x<] M Ho] upe} efjo] /|dE FHFd4d g A
(Up Granule) i< & EA (Capsule Suspension) 53 #& EFAEo o] 277}
2 FFR7F vhEFEth AAA = AA Thsd dAe] A = A g Baje] gAY
ARgAdA 9 Al digk Aegk 54 74, oFae T
S Ad A B & Fo] aelEojof ok 1x AAE HHjE] AF
shol]l dolA ol 4o AMEE a1E ke
= 3 199 #Zdvh EC A¥ S Fasdadrt 2 #de &9s FA 5

A=)
=
S el Em Mwsk Rob kAl AA % Aelsk golsrhs FHE nYH

#2393 E DBF 7018, DBF 7081, DBF 120759 DBF 120800 tiate] of &
f& 2 100 g2 A xzsAT A FAHL 4318E 5 alkylpnenyl
benzoate el Fstol Asiglon thgol o =4 DBF 70189 sAHWAIE =4
st shlvh(zE 9).
Y. DBF 7018 Az
5000 ml ¥F&-7]9 2-isopropyl-5-methylphenol 100g& 7}3Ft}. Acetonitrile 1000

mlE 7}8le] 93] {8 A7) 3L triethylamine 195 mlE 7}3it), &5 2 0TCE &%
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£ &t} 345-trimethoxy benzoylchloride 155 g2 acetonitrile 200 mlell <]
mixture® RHEF mixtureE WHS7]e]l 5T mIvre R 30& &<t A7betal 2413HE <t
HES- A 71t} Hk3-0] =2 %%  methylene chloride 1000 ml¢} H.O 1000 mlE 7}stx
0EwHsY. =23 f715S BEEsY #7159 magnesium sulfate anhydrous
20 g& 7tete] €4 3 & o Fsitt, J NS FFHAA methylene chlorideE A7 gk
o} F= 4ol acetonitrile 100 mlE 7hste] &3]3 Hexane 1500 mlE 1A17H&E<h

A8 Arretel 2AE AN AHE 2AAES 0~5CA 1AZET A

fs

s

1

o

AARSE o333 Hexane 200 ml=Z A F 3t} oy AL 50Tl A 547
ol 7Ax3dto] 383g & A %3ttt

N

sy €— 2-isopropyl-5-methylphenol 100 g
5000 ml <« Acetonitrile 1000 ml

¢(— Triethylamine 194 ml

o &
1 oo
BN e

0Cc=

3,4,5-trimethoxy benzoylchloride 155¢g
+ Acetonitrile 200ml %} 7}

et
[e]
]

Pf Methylene chloride 1000 ml + H2O 1000 ml

A

2]

(T

50T
ENEY a71= —>»| A43 — > 5AzF
e
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I 19 AHsetEe] TFAES s AAAY
o DBF DBF DBF DBF
(Role) (Composition)
7018 EC | 7081 EC | 12075 EC | 12080 EC
DBF 7018 10 - -
DBF 7081 - 10 - -
Al
DBF 12075 - - 10 -
DBF 12080 - - - 10
Surfactant Surfactant " 20 20 20 20
Solvent N-methyl-2-pyrrolidone 35 35 15 20
Solvent naphtha(petroluem),
Solvent ) 35 35 55 50
heavy aromatic
(Total) 100 100 100 100

Y Surfactant : Dodecylbenzenesulfonic acid, calsium salt

Polyoxyethylene tristyrylphenyl ether
Solvent naphtha(petroluem), heavy aromatic®] blend #
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In vivo screeningX 2.0] E-AHdl] )3
i3] A3tel DBF 70187 DBF 7081l tigh A1 d-& 247F At 42

A AgE wEU] AXE FAR] A THEYS olgahdlrh

D As 2 3

In vivo screening? HA3EEE Ao ths] 12 Ad¥l DBF 120753 DBF
12080, 325~ e tisf 41 DBF 7018% DBF 7081% 10% EC® 72} AlAlske] <f
FHEFIE oot HF 194s 72 100 ppm, 200 ppmo] FE=& 7}
Agstart. 9o HIFYOoRE 20049 FAHSIIE YA EYEe
Phytophthora capsici 175 H&Y9o238lo AR&slith. 9dH o] Y-S Tnls7] 914
TFE V-891A (V-8 juice 200 ml, CaCO3 4.5¢g, agar 20g, D.W 800 ml)ol|A] 7
AL 7S HARE A F 2447 20°C incubatoroll A FAelste] FdE thge]

FAGS Loz $£34849 3 100 ppm tween 20 & H7}s 5 &

A
w
toty
_>L

Ao PARIE Aol o YT &) olyee 2Abstel SIS LA Fe TAY
Fol Ue gAkE ekl oRAlel EAE stk 24 A4V thest 2

—
N
~
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R
o FE(%) = (Ao T/ AT F F) x 100
oW &(%) = (Mgt R / Ao F I) x 100

WAZH%) = (A olBF[aH & - AT oF[3}] &) / FAeT o[+ & x 100

r>~
e
K
it
d
il
ofi
to
o
)
2
ok
o
o
&

Ol
it

2,
o
f

1

1% DBF 1208085 “(+o=

SANES A SAANES FRIed AgdAT A fydTdel oF

>

A =2 A AR wHers vAdE

tlo

ogF BAE

rO
(E
o,

AlE (Ames test) ¥ 7 WFMEE o] & AMA Y AlFH in vivo &
g Sol k. olE AlF T, B ddoA AFE3S SOS chromotest= E. coli PQ37
strain® ¥ geneS mutation A|#A WE strain® Z, Mutation ¥ HE¥& uvrA
gene, rfa gene 12|31 lac Z gene ©|th. UvrAgene mutatione 4 EZEZHFE
DNA damage agentE Z7FA7]+ 98-S 314, rfA gene mutation= E. coli& LPS
deficient straing WEY 54 E2S cell WE ¢ Z FH4HA e IS 3
o} npA T o 2 lac Z gene mutation< lac Z gene region= deletion A7l % sfi A
operon® lac Z gene® fusion A7 FAEZAZ 23 DNA £A4S A HH @
-galactosidase activity 7F S/l 9g&& st o9 e dF SOS
chromostestE ©]&3to] 2l ZEHEA *H o= ZdE59 F4

afaLzt g
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a F, F Chemical Formada @ Oyl
D_‘!Ab Molescular Weight = J0E. 30
F .
Coalor @ Brown posnder
-
. . Puiriity = >85%%

7}) 4NQO (4-nitroquinoline 1-oxide, Sigma, N8141)
10mg ¢ 4NQOZ weighting 3te] 1 mle] DMSO (Dimethyl Sulfoxide, Sigma,
C6164)° o stockes ¥HE §, DMSOE ©]&3te] A8 %= (50 ug/ml, 25
ug/ml, 125 ug/ml 6.25 ug/ml and Oug/ml) 3A st A3 & ANQOE= LB
broth (Difco, 240230)& ol&3tel 1/10 2 3|AsATt. HF L+ 166.7 ug/ml,
83.3 ug/ml, 41.7 ug/ml 20.8 ug/ml, 0 ug/mlo=E A& 3sFA ).

1}) DBF-12080

A8 E DMSOE o]&3t] 100 mMY stocke® WHE & 25 mM¥I} 6.25 mM9
=2 1ttt €343 =2 AlE+% LB broth (Difco, 240230)E ©]-83}4

1/10 2 343 & HITFE 3333 uM, 83.3 uM, 20.8 uM, 0 uM=Z Al &g 3s}A .

o
N
N
lo
£
ol
ol
;O

tH LA media
ZFHFE o] g3l A %3 10mg/mle ampicillin 1 ml = LB broth 500 mlol] 3

7Fate] Abg-shai.
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2}) B buffer

[i-galactosidase assay©ol A}-& %+ buffer® A|ZHHS Z=7/HF 1 litero] NaHPO,
161 g, NaH,PO, 55 g, KCI 075 g, MgSO, 025 g, SDS 1 g 18
b-mercaptoethanol 2.7 mlS Yo ¢73] &35 &, pH 7022 HASI AL&3A
o}

w}) P buffer
Alkaline phosphatase assay®l AM&% & buffer® A ZWH-2 1 literol] tris base
121 g¥ SDS 1 g & Yo &3] &3 & HCIS ©] &3t pH 88= H A3}

AFg-3H9)

Hh) ONPG solution (4 mg/ml)
[i-galactosidase assay°ll Al& %+ substrate® A ZWHS ONPG powder 40 mg

S weighting 3 %, phosphate buffer 10 ml& H7}8ko] A3tk

A}) PNPG solution (4 mg/ml)

Alkaline phosphatase assay®l AF8% & substrate® #|ZWHS PNPP tablet (8
mg/lea tablet) 5712 10 mLe] P buffero] £33 3 A}-&39t}).

2) Algd

7} Overnight culture 3+ E. coli PQ37 strain < loopZE ©]&38to] 3+ colony 3]
3] 7 ml LA media®]l ¥< & 37C shaking water batholl Al 2.0 X 10° cfu/mlo]

g w72 71k (¢ 25 ~ 347 A&, 600nmolA O.D %ol 0.3~0.4)

) 2.0 X 10° cfu/mle] & wleFe 2 mlS 18 mle LB brothe} &3tstc}



t}) Step 4.2.2] #l%¥e 20 mlS 15 ml test tubedl] ZtZb 0.6 ml2] 53 F LB
brothE o] &3le] 10wl = 3|43+ Z+zEe] stock compound 20 uLE $19] test tubecl

z}7} gol=9 3 37T shaking water bathel A 2A] 7t incubation 3t}

2}) Step th Al incubation®] ¥4 Zt7+e] sample 0.62 mlS 03 ml4 + 7=
o] 2z A28 test tubed] #EF3l (o]w] TFE] R stock compound ZFZfel
& % 7je sample &= F7FAE [-galactosidase assay©l 2:o]i, TE b

alkaline phosphatase assay©l 2~¢1t}.)

u}) Step 2} oA WEo] X sample & [-galactosidase assay & tubeol: 2.7 ml
9] buffer BE #7}38}3, alkaline phosphatase assay-& tubedl= 2.7 mle] buffer P

E #H7lsth. Z442be] assay tube: 37C incubatoroll 4] 10 min incubation 3t}

vl) Step 4.5. ol A] incubation®] £ tube% [-galactosidase assay & tubeol: 4
mg/ml ONPG 0.6 ml (final 0.4 mg/ml) & % 7}8}3L, alkaline phosphatase assay-&
tubeol = 4 mg/ml PNPP 0.6 ml (final 0.4 mg/ml) & 7} & % 30 min ‘g2l
A Al e (o] u o] LERUA HH)

Ab) Step 4.6. oA [-galactosidase assay & tubeoli= 1IM<e] Na2CO3 solution 2
mle H7bste] ¥heS A=A A 7lth. 18] 3 alkaline phosphatase assay-§ tube¢l &=
25 M HCl 1 ml& #H7bstal, 5 & & 2 M9 Tris base 1 ml& #71stdA 2E
W8-S A AT,

of) RE assay’} €% sample 5 Spectrophotometer® ©]-&3to] T3 EE 420

nmol A reading 3%t}
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3) Al B7F WU

7 Enzyme Unit

DO 2 Ay
Enzyme Limil
!

A420 1 420 nmell A 21-2Optical Density
t : Substrate (ONPG or PNPP)E Y2 9] incubation time (min)

O & 2oA%E 30 mno = 439 S,

}) f-Galactosidase / Alkaline phosphatase unit (= ratio R)

B—Galaciosidase unil
Ratio R
Alkaline phosphatase unit

t}) Induction factor (= 1)

)
fH{x)

RX) : A& A5 FZ7F "zero"d WY ratio R

R (Y) : A& A89Y &d sxdA9 ratio R
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A 44 A3 L

=

1. In vivo screeningA|d 23}

N
K
a
12

9 in vivo screening A& A3}

HoR E9htt o]F ester groupdl methoxy, methyl @ chloro’] 53 Z2 e-donating
group®] X&H FAHEAL sulfonyl ester groupEtt GHe] @AJo] 935 Aot =
162F 9] SAEA tste] 125 949 screening 23 DBF 7018 ¥ DBF 7081+ 100 ppm
A2 Fol A 90.0% <] WA EZE e, 2 FAQ] dimethomorph?] 95.6% .t} WA & 2}

}guAos verot $A F MY $5e WA

W) 2o] B4 in vivo screening A3}

i)

A B Ao ester group¥} sulfonyl ester groupe] X132 A-¢ HAto] thdh

Aol Aoz =9kt} o]F ester group®l methoxy, methyl 2 chloro”] %3 %

m

Z o

e—donating group®] X&¥ A E 4L sulfonyl ester groupE.th 2.0 E-AH o
gdo] e Aol F 162F 8 FEd=Hel tiste] 2o ©AW screening 2
#  DBF 12075 % DBF 12080% 100 ppm A 2] 7ol A 96.4%¢°] WA &3E5 ek
o}, tJxeFAQl dithianon®] 96.4%<} ¥®]&3s WA E&¥}E Yel St Fluoro”] 7F A
3}

A5 49 20 BAMe Soldor Byo N0, VNS BLFE AR

rlo
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K
)
S
k]
iy
12
ok
SE
fo
o
)
2
ok
2
4
)
o,
A
Ak
o
&

code No. Compound name dose N
(ppm) L5 2.°]

o9 ehAH
DBF-7001 f2()—%21(17‘)(;)ropyl—5—methy|phenyl2—acetamido—4—methyl—5—thiazolesul 100 26.7 16.3
DBF-7002 2-|sopropyl-5-methylpheny! 2,4,5-Trichloro benzenesulfonate 100 40 30
DBF-7003 2-sopropyl-5-methylpheny 2-Mesitylene sulfonate 10 0 204
DBF-7004 2-|sopropyl-5-methylphenyl 4-Chloro-3-nitro-benzenesulfonate 100 0 285
DBF-7005 2-|sopropyl-5-methylphenyl 2-Methyl-5-nitrobenzenesulfonate 100 0 0
DBF-7006 2-|sopropyl-5-methylphenyl a-Toluene sulfonate 100 178 265
DBF-7007 2-|sopropyl-5-methylphenyl 2,5-dimethoxy benzenesulfonate 100 0 27
DBF-7008 2-|sopropyl-5-methylpheny! 3,4-dimethoxy benzenesulfonate 100 704 7
DBF-7009 2-|sopropyl-5-methylphenyl Cyclobutane carbonate 100 44 603
DBF-7010 2-|sopropyl-5-methylphenyl 3.5-Dichloro benzoate 100 0 0
DBF-7011 2-|sopropyl-5-methylpheny! 2,4-Dichloro-5-fluorobenzoate 100 0 142
DBF-7012 2-sopropyl-5-methylpheny! 2-Nitrobenzenzoate 100 44 204
DBF-7013 2-sopropyl-5-methylphenyl 2,4-Dichloro benzoate 100 0 40
DBF-7014 2-|sopropyl-5-methylphenyl 4-methoxy benzoate 100 69 4
DBF-7015 2-sopropyl-5-methylphenyl 3,4-dimethoxy benzoate 100 0 53
DBF-7016 2-|sopropyl-5-methylphenyl 3,5-dimethoxy benzoate 100 24 31
DBF-7017 2-|sopropyl-5-methylphenyl 2.4-dimethoxy benzoate 100 64 27
DBF-7018 2-|sopropyl-5-methylphenyl 2,6-dimethoxy benzoate 100 90 34
DBF-7019 2-|sopropyl-5-methylphenyl 3.4,5-trimethoxy benzoate 100 97 34
DBF-7020 2-|sopropyl-5-methylphenyl dimethylthiocarbamoate 100 38 326
DBF-7021 4~1sopropyl-3—-methylphenyl2-acetamido-4-methyl-5-thiazolesulfonate 100 311 14.2
DBF-7022 4-|sopropyl-3-methylphenyl 2.4,5-Trichloro benzenesulfonate 100 0 0
DBF-7023 4-Isopropyl-3-methylpheny 2-Mesitylene sulfonate 100 0 142
DBF-7024 4-1sopropyl-3-methylphenyl ~Chloro-3-nitro-benzenesulfonate 100 50 101
DBF-7025 4-1sopropyl-3-methylphenyl 2-Methyl-5-nitrobenzenesulfonate 100 O 0
DBF-7026 4-|sopropyl-3-methylpheny! i-Toluene sulfonate 100 0 0
DBF-7027 4-1sopropyl-3-methylpheny! Cyclobutane carbonate 100 44 396
DBF-7028 4-|sopropyl-3-methylphenyl 3.5-Dichloro benzoate 100 26.7 96
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DBF-7029 4-|sopropyl-3-methylphenyl 2,4-Dichloro-5-fluorobenzoate 100 0 0
DBF-7030 4-Isopropyl-3-methylphenyl 2-Nitrobenzenzoate 100 0 0
DBF-7031 4-Isopropyl-3—-methylphenyl2,4-Dichloro benzoate 100 0 326
DBF-7032 5-1sopropyl-3-methylphenyl —acetamido-4-methyl-5-thiazolesulfonate 100 356 183
DBF-7033 5-|sopropyl-3-methylphenyl 2.4,5-Trichloro benzenesulfonate 100 57 833
DBF-7034 5-|sopropyl-3-methylpheny 2-Mesitylene sulfonate 100 0 204
DBF-7035 5-|sopropyl-3-methylphenyl —Chloro-3-nitro-benzenesulfonate 100 44 1041
DBF-7036 5-1sopropyl-3-methylphenyl 2-Methyl-5-nitrobenzenesulfonate 100 48 0
DBF-7037 5-Isopropyl-3-methylpheny! i-Toluene sulfonate 100 51 167
DBF-7038 5-|sopropyl-3-methylphenyl Cyclobutane carbonate 100 133 265
DBF-7039 5-|sopropyl-3-methylphenyl 3.5-Dichloro benzoate 100 0 0
DBF-7040 5-1sopropyl-3-methylpheny! 2,4-Dichloro-5-fluorobenzoate 100 0
DBF-7041 5-|sopropyl-3-methylphenyl 2-Nitrobenzenzoate 100 0 0
DBF-7042 5-1s0propyl-3-methylphenyl 2,4-Dichloro benzoate 100 86.7 0
DBF-7043 4-1sopropylphenyl 2-acetamido-4-methyl-5-thiazolesulfonate 100 89 204
DBF-7044 4-|sopropylphenyl 2,4,5-Trichloro benzenesulfonate 100 0 333
DBF-7045 4-Isopropylpheny 2-Mesitylene sulfonate 100 2 326
DBF-7046 4-Isopropylphenyl 4-Chloro-3-nitro-benzenesulfonate 100 60.8 0
DBF-7047 4-|sopropylphenyl 2-Methyl-5-nitrobenzenesulfonate 100 0 0
DBF-7048 4-1sopropylphenyl u-Toluene sulfonate 100 4.4 47
DBF~-7049 4-1sopropylphenyl 2,5-dimethoxy benzenesulfonate 100 20 61
DBF-7050 4-Isopropylpheny! 3.4-dimethoxy benzenesulfonate 100 50 22
DBF-7051 4-Isopropylpheny! Cyclobutane carbonate 100 0 122
DBF-7052 4-Isopropylphenyl 3.5-Dichloro benzoate 100 60.8 84
DBF-7053 4-Isopropylpheny! 2,4-Dichloro-5-fluorobenzoate 100 0
DBF-7054 4-1sopropylphenyl 2-Nitrobenzenzoate 100 55.7
DBF-7055 4-sopropylphenyl 2,4-Dichloro benzoate 100 23 0
DBF-7056 4-Isopropylpheny! 4-methoxy benzoate 100 0 90

_92_



K
)
S
k]
W
12
ok
SE
fo
o
)
2
ok
2
4
2
o,
A
Ak
fol
:\_I‘
B
)
S
o
>
)
I

WA (%)
o —o /T 0]

code No. Compound name (dos 13 Q0]

o) oy Ay
DBF-7057 4-Isopropylphenyl 3.4-dimethoxy benzoate 100 0 38
DBF-7058 4-Isopropylphenyl 3,5-dimethoxy benzoate 100 17 84
DBF-7059 4~Isopropylphenyl 2.4-dimethoxy benzoate 100 446 34
DBF-7060 4-Isopropylphenyl 2,6-dimethoxy benzoate 100 63 55
DBF-7061 4-Isopropylphenyl 3 .4,5-trimethoxy benzoate 100 64 17
DBF-7062 4-1sopropylphenyl dimethyithiocarbamoate 100 78 36
DBF-7063 2-Isopropylphenyl 2-acetamido-4-methyl-5-thiazolesulfonate 100 133 142
DBF-7064 2-Isopropylphenyl 2,4,5-Trichloro benzenesulfonate 100 85 0
DBF-7065 2-Isopropylpheny 2-Mesitylene sulfonate 100 89 225
DBF-7066 2-Isopropylphenyl 4-Chloro-3-nitro-benzenesulfonate 100 0 388
DBF-7067 2-Isopropylphenyl 2-Methyl-5-nitrobenzenesulfonate 100 637 167
DBF-7068 2-Isopropylphenyl a-Toluene sulfonate 100 17.8 0
DBF-7069 2-Isopropylphenyl 2,5-dimethoxy benzenesulfonate 100 36 10
DBF-7070 2-Isopropylphenyl 3,4-dimethoxy benzenesulfonate 100 494 0
DBF-7071 2-Isopropylphenyl Cyclobutane carbonate 100 0 265
DBF-7072 2-Isopropylphenyl 3.5-Dichloro benzoate 100 558 0
DBF-7073 2-Isopropylphenyl 2,4-Dichloro-5-fluorobenzoate 100 0 0
DBF-7074 2-Isopropylphenyl 2-Nitrobenzenzoate 100 89 326
DBF-7075 2-Isopropylphenyl 2,4-Dichloro benzoate 100 23 0
DBF-7076 2-Isopropylphenyl 4-methoxy benzoate 100 0 27
DBF-7077 2-Isopropylphenyl 3,4-dimethoxy benzoate 100 0 79
DBF-7078 2-Isopropylphenyl 3,5-dimethoxy benzoate 100 0 10
DBF-7089 2-Isopropylphenyl 2,4-dimethoxy benzoate 100 333 48
DBF-7080 2-Isopropylphenyl 2,6-dimethoxy benzoate 100 48 54
DBF-7081 2-Isopropylphenyl 3.4,5-trimethoxy benzoate 100 90 0
DBF-7082 2-Isopropylphenyl dimethylthiocarbamoate 100 0 0
(D;rr;t;o;)mph (rﬁérg%—ollliﬁg—m—ohlorophenyl)—3—(3,4—dimethoxyphenyl)acryloyl] 100 956 -
Dithianon 5,10-Dihydro-5,10dioxonaphtho-[2,3-b]-1,4-dithi-in-2,3-dicar 100 B %64

EHEHZE) ponitrie
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_ 2-[(2-Amino-thiazol-4-yl)-(2-isopropyl-5-met-hyl-phenoxycarbon
DBF=12001 )) “methyleneaminooxy-2-methyl-propionic acid tert-butyl ester 100 514 00
2-[(2-Amino-thiazol-4-yl)-(2-isopropyl-5-met-hyl-phenoxycarbon
DBF-12002 yl)=methyleneaminooxy]-2-methyl-propionic acid tert-butyl ester 100 47.1 286
_ (2-Amino-thiazol-4-yl)-methoxyimino-acetic-acid
DBF=12003 =150 propyl-5-methyi-phenyl ester 100 214 86
_ (2-Amino-thiazol-4-yl)-tert-butoxycarbonyl- methoxyimino-acetic
DBF-12004 34" 2-isopropyl-5-methyl- phenyy ester 100 700 629
_ (2-Amino-thiazol-4-yl)-methoxycarbonylmeth—oxyimino—acetic acid
DBF=12005 5”5 0propyl-5-methylohenyl ester 100 57 286
_ (2-Amino-thiazol-4-yl)-methoxycarbonylmeth-oxyimino—acetic
DBF-12006 46 2-isopropyl-5-methyl-phenyl ester 100 114 714
_ (2-Amino-thiazol-4-yl)-methoxyimino— acetic acid
DBF-12007 4-isopropyl-3-methyl~phenyl ester 100 17.1 86
_ 2-{(2-Amino-thiazol-4~yl)-(4-isopropyl-3—-methyl-phenoxycarbonyl)-m
DBF-12008 ethyleneami- nooxy]-2-methyl-propionic acid tert-butyl ester 100 27.1 457
_ (2-Amino-thiazol-4-yl)-tert-butoxycar-bonylmethoxyimino-acetic acid
DBF=12009 4 isopropyl-3- methyl-pheny! ester 100 714 314
_ (2-Amino-thiazol-4~yl)-methoxyimino- acetic acid
DBF=12010 3”50 propyl-5-methyl-phenyl ester 100 486 429
_ (2-Amino-thiazol-4~yl)-tert-butoxycar-bonylmethoxyimino-acetic
DBF=12011 26id 3-isopropyl- 5-methyl-pheny!” ester 100 786 400
_ (2-Amino-thiazol-4-yl)-methoxycarb-onylmethoxyimino—acetic acid
DBF=12012 3”is00ropyl- 5-methyl=phenyl ester 100 97 457
_ (2-Amino-thiazol-4-yl)-methoxycarbo— nylmethoxyimino—acetic acid
DBF=12013 3 js0propyl- 5-methyl-phenyl ester 100 529 800
2-[(2-Amino-thiazol-4-yl)-(3-isopropyl-5-methyl-phenoxycarbonyl)
DBF-12014 —methylenea—minooxyl-2-methyl—propionic-acid tert— butyl ester 100 7.1 743
DBF-12015 (2-Amino-thiazol-4-yl)-acetic acid 3-isopropyl- 5-methyl-pheny! ester 143 714
100
DBF-12016 (2-Amino-thiazol-4-yi)-acetic acid 2-isopropyi- 5-methyl-pheny! ester 100 24.3 629
_ (2-Amino-thiazol-4-yl)-methoxycarbon-ylmethoxyimino—acetic
DBF-12017 4¢id 4-isopropyl- 3-methyl-phenyl ester 100 186 314
DBF-12018 6-Chloro-2-(2-isopropyl-5-methyl-phenoxy)-benzooxazole 100 233 643
DBF-12019 6-Chloro-2-(2-isopropyl-5-methyl-phenoxy)-benzooxazole 100 51.1 595
DBF-12020 6-Chloro—2-(3-isopropyl-5-methyl-phenoxy)-benzooxazole 100 122 524
DBF-12021 6-Chloro-2-(3-isopropyl-5-methyl-phenoxy)-benzooxazole 100 24.7 457
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DBF-12022 6-Chloro—2-(4-isopropyl-3—-methyl-phenoxy)-benzooxazole 100 17.8 21.5
DBF-12023 6-Chloro—2-(4-isopropyl-3-methyl-phenoxy)-benzooxazole 100 53.3 229
DBF-12024 6-Chloro—2-o-tolyloxy—benzooxazole 100 6.7 42.9
DBF-12025 6-Chloro—2-(4-isopropyl-phenoxy)-benzooxazole 100 13.3 47.6
DBF-12026 2-Fluoro—benzoic acid 2-isopropyl-5—-methyl-pheny! ester 100 15.6 33.3
DBF-12027 2-Fluoro—benzoic acid 3-isopropyl-5—methyl-phenyl ester 100 8.9 33.3
DBF-12028 2-Fluoro—benzoic acid 4-isopropyl-3—methyl-phenyl ester 100 144 33.3
DBF-12029 2-Fluoro—benzoic acid 4-isopropyl-phenyl ester 100 6.7 52.4
DBF-12030 2-Fluoro—benzoic acid 2-isopropyl-phenyl ester 100 11.1 429
DBF-12031 3-Fluoro—-benzoic acid 2-isopropyl-5—methyl-phenyl ester 100 55.6 19.0
DBF-12032 3-Fluoro—benzoic acid 3—isopropyl-5—-methyl-phenyl ester 100 14.4 47.6
DBF-12033 3-Fluoro-benzoic acid 4-isopropyl-3—-methyl-pheny! ester 100 24.4 73.8
DBF-12034 3-Fluoro—benzoic acid 4-isopropyl-phenyl ester 100 27.8 33.3
DBF-12035 3—-Fluoro—benzoic acid 2-isopropyl-phenyl ester 100 26.7 5741
DBF-12036 4-Fluoro—benzoic acid 2-isopropyl-5—-methyl-pheny| ester 100 0.0 28.6
DBF-12037 4-Fluoro-benzoic acid 3-isopropyl-5-methyl-pheny! ester 100 0.0 0.0
DBF-12038 4-Fluoro—benzoic acid 4-isopropyl-3—methyl-pheny! ester 100 2.8 143
DBF-12039 4-Fluoro—benzoic acid 4-isopropyl-phenyl ester 100 0.0 0.0
DBF-12040 4-Fluoro—benzoic acid 2—-isopropyl-phenyl ester 100 0.0 0.0
DBF-12041 2,3-Difluoro—-benzoic acid 2-isopropyl-5—-methyl-phenyl ester 100 0.0 0.0
DBF-12042 2,3-Difluoro—benzoic acid 3-isopropyl-5—-methyl-phenyl ester 100 0.0 0.0
DBF-12043 2,3-Difluoro—benzoic acid 4-isopropyl-3—methyl-phenyl ester 100 2.8 47.6
DBF-12044 2,3-Difluoro—benzoic acid 4-isopropyl-phenyl ester 100 13.9 38.1
DBF-12045 2,3-Difluoro—-benzoic acid 2-isopropyl-phenyl ester 100 0.0 23.8
DBF-12046 2,4-Difluoro—benzoic acid 2-isopropyl-5—-methyl-phenyl ester 100 0.0 38.1
DBF-12047 2,4-Difluoro—benzoic acid 3-isopropyl-5—-methyl-phenyl ester 100 1141 0.0
DBF-12048 2,4-Difluoro—benzoic acid 4-isopropyl-3—-methyl-pheny! ester 100 0.0 0.0
DBF-12049 2,4-Difluoro—-benzoic acid 4-isopropyl-phenyl ester 100 0.0 9.5
DBF-12050 2,4-Difluoro—benzoic acid o-tolyl ester 100 0.0 0.0
DBF-12051 2,5-Difluoro—benzoic acid 2-isopropyl-5—-methyl-phenyl ester 100 0.0 0.0
DBF-12052 2,5-Difluoro—benzoic acid 3—-isopropyl-5-methyl-pheny! ester 100 0.0 0.0
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DBF-12053  2,5-Difluoro—benzoic acid 4-isopropyl-3—-methyl-phenyl ester 100 44.4 19.0
DBF-12054  2,5-Difluoro—benzoic acid 4-isopropyl-phenyl ester 100 58.3 0.0
DBF-12055  2,5-Difluoro—benzoic acid 2-isopropyl-phenyl ester 100 19.4 143
DBF-12056 2,6-Difluoro—benzoic acid 2-isopropyl-5-methyl-pheny!| ester 100 8.3 19.0
DBF-12057  2,6-Difluoro—benzoic acid 3-isopropyl-5-methyl-phenyl ester 100 16.7 42.9
DBF-12058  2,6-Difluoro—benzoic acid 4-isopropyl-3—-methyl-phenyl ester 100 38.9 33.3
DBF-12059  2,6-Difluoro—benzoic acid 4-isopropyl-phenyl ester 100 36.1 0.0
DBF-12060  2,6-Difluoro—benzoic acid o—tolyl ester 100 83.3 0.0
DBF-12061 3,4-Difluoro—-benzoic acid 2-isopropyl-5-methyl-pheny! ester 100 25.0 33.3
DBF-12062  3,4-Difluoro—benzoic acid 3-isopropyl-5-methyl-phenyl ester 100 25.0 61.9
DBF-12063  3,4-Difluoro—benzoic acid 4-isopropyl-phenyl ester 100 19.4 23.8
DBF-12064  3,4-Difluoro—benzoic acid 4-isopropyl-phenyl ester 100 19.4 47.6
DBF-12065  3,4-Difluoro—benzoic acid o-tolyl ester 100 16.7 28.6
DBF-12066  3,5-Difluoro—benzoic acid 2-isopropyl-5-methyl-phenyl ester 100 19.4 19.0
DBF-12067  3,5-Difluoro—benzoic acid 3-isopropyl-5—methyl-phenyl ester 100 25.0 0.0
DBF-12068 3,5-Difluoro—benzoic acid 4-isopropyl-3—-methyl-phenyl| ester 100 4.4 86.7
DBF-12069  3,5-Difluoro—benzoic acid 4-isopropyl-phenyl ester 100 2.2 76.2
DBF-12070  3,5-Difluoro—-benzoic acid 2-isopropyl-phenyl ester 100 0.0 8438
DBF-12071 2,5-Bis-trifluoromethyl-benzoic acid 2-isopropyl-5-methyl-phenyl ester 100 0.0 50.0
DBF-12072  3,5-Bis-trifluoromethyl-benzoic acid 2-isopropyl-5-methyl-pheny! ester 100 0.0 39.3
DBF-12073  2,4,5-Trifluoro—benzoic acid 2-isopropyl-5—-methyl-phenyl ester 1990 0.0 67.9
DBF-12074  2,4,5-Trifluoro—benzoic acid 3-isopropyl-5—methyl-phenylester 100 0.0 35.7
DBF-12075  2,4,5-Trifluoro—benzoic acid 4-isopropyl-3—methyl-phenyl ester 100 0.0 96.4
DBF-12076  2,4,5-Trifluoro—benzoic acid 4-isopropyl-pheny!l ester 100 0.0 82.1
DBF-12077  2,4,5-Trifluoro—benzoic acid 2-isopropyl-phenyl —ester 100 0.0 46.4
DBF-12078  2,3,6-Trifluoro—benzoic acid 2-isopropyl-5—-methyl-phenyl ester 199 61.7 92.9
DBF-12079  2,3,6-Trifluoro—benzoic acid 3-isopropyl-5—-methyl-phenyl ester 100 59.6 92.9
DBF-12080 2,3,6-Trifluoro—benzoic acid 4-isopropyl-3—methyl-phenyl ester 100 55.3 96.4
Dimethomoroh (e - 7)4-[3-(4-chlorophenyl)-3-(3 4-dimethoxyphenyl)acryloyl] 100 956 -
(A x) morpholine
Dithianon
100 - 964

(BhM® o =

) 5,10-Dihydro-5, 10dioxonaphtho-[2,3-b]-1,4~dithi-in-2,3-dicarbonitrile
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Wagg ZAS, wF Zsret
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Ty Had o] 231%%E FaH st FE&A
¥ 22 1% @AY 249 A%
e ot 4] 3410 o v I& ot w7
Z Z 3] A uj) &= = 7
= = Hi T~ ppm Rl R2 R3 ]ngl}-% o
1 Untreated - - 221 174 298 23.1 0.0
2 DBF 12075 10% EC 1,0008 100 179 10.1 18.1 154 33.2
3 DBF 12075 10% EC 5008 200 124 117 77 10.6 54.0
4 DBF 12080 10% EC 1,0008f 100 53 193 150 13.2 427
5 DBF 12080 10% EC 5008 200 87 114 33 7.8 66.1
6 Dithianon 75% WP(EHZ)  1,0008f 750 2.4 41 8.1 4.8 79.0
7 Tebuoonazole 25% ECI(CHZE) 11,0008 250 2.1 1.2 2.0 1.8 92.3
ERTE S I N I
WA el olyFgol 100%2 FaH kel FiAh
#2335 A4 E2FAGE A
A2 kAl 34wl 4= ppm o SAZE
R1 R2 R3 T
1 Untreated - 100.0 100.0 100.0 100.0 0.0
2 DBF 7018 10% EC 1,000t 66.7 708 1000 79.2 20.8
3 DBF 7018 10% EC 500t 708 708 833 75.0 25.0
4 DBF 7081 10% EC 1,0008H 708 625 792 70.8 29.2
5 DBF 7081 10% EC 500tk 833 750 792 79.2 20.8
6 Dimethomorph WP(EH =) 1,000l 417 542 208 389 61.1
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phenol 3}§= 7} benzoyl chloridelE 3F3tES A8t HA s gEs Adst=d F2H319
t}. DBF 12001 ~DBF 12080 9] screening Z¥-24& AR st & 12371 FES 71
gdste]l FREHS 2t skgich DBF 12081 ~DBF121399] 4w a2 31359 "head”

2 AAFY phenol FEAES Hr}p =2 FAo] J8 Ao o4H isobutylphenol %

‘.,

eugenol® A 3at3lal A-g7]% Qo] g SAE B fluoro7|8] o AFHAE ¥
SN A7 e A stetataat s4¢ivk. DBF 12140~DBF 12205, 35 FHCBT®] 3}

52 headdll b= 2H&7]o] whet WAl &) A3 gepzivhe dde] whgt WPAZHE
28715 + I B4 gge] FEdd 57 A8rl= G AdHl A isobutylphenol 2
eugenol® |3 W Head F-5S I1¢ 14 9 22 phenyl7| 2 A&t A} HES
A piperonyloyl chlorideZl €9 FEAEE 20| @A-Ho] d&] Adds B wmt

piperonyloyl7} 349 FEAEE Fdtsle] SA7FTFS B2t

Wl

HoN HO. Ho ~" o Ho
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F (0]

2,5-Difluorobenzoyl F o 2,3,6-Trifluorobenzoyl
chloride chloride
F
F o}
cl 2,4,5-Trifluorobenzoyl
chloride
F
F

F o]
[?*‘
F
o}
F ¢ 3,6-Difluorobenzoyl
chloride

F
o}
o Piperonyloyl
cl )
< chloride
o)

7h FreAle] A

D A= %2 U

o
Lo
k1
o

7}) Sec-butylphenol, tert-butylphenoldl benzoyl AlY 3}&+

Alkylphenyl benzoate A2 Scheme

Rz R1 Ry R,

OH

W,
|
&

(1)

Ry Rs
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\ Ry R,
OH Q Q
I
@ Rs |c!—0| - ‘ \; OCQRS
(1) 7< R

+ R3

7w

R, ~ Rs : -OCHs, F, H

Ry R4
R, Rs
Ry R4
Ry Rs

I : 2-sec-butylphenol, 4-sec-butylphenol
I : 2-tert-butylphenol, 3-tert-butylphenol, 4-tert-butylphenol
I : 5-isopropyl-3-methylphenol, 4-isopropyl-3-methylphenol,

4-isopropylphenol, 2-isopropylphenol

Alkylphenyl benzoate %3

EEY] Y WHe sy #oew 3 o2 2-sec-butylphenyl-2,5-
difluorobenzoate(12114)2] Az =Y -3 2t} 2-Sec-butylphenol 0.35 ml(2.0
mmol)Z acetonitrile 10 mle] ¢t} Triethylamine 0.34 ml(2.1 mmol)E ¥ i 0T
2 £EE v&E v} 25-difluorobenzoyl chloride 0.30 ml(2.1 mmol)E& ¥ i 247+
T A= (25C)uRE gk, wkgo] ¥ = HoO 10 ml9} dichloromethane 10 mlE
30 & sQF wwrgk vy §715S wEElste] E3NaCle&9 10

,?:
mlE A2 g & Magnesium sulfate Anhydride® €3t} 89S Evaporationdle]

IR (KBr disk, cm ') : 1748(C=0), 1257(C-0)
GC/MS (m/e) : 290(M"), 120(base peak)
RT (min.) 0 21.2
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) PhenolAlY 3}gH=9l phenyl acetic acid AlY, cinamic acid A€ #8&7]¢9 =

hins

Alkylphenyl phenylacetate 2 alkylphenyl arcrylate A% Scheme

HO

N,
.
\§
|
N
n\\g

(o]
el
o
el

2

e

\\g\\g

&

|
9

F

o

Ry 2 Ry
| (> .
S 4¢ RS

Pl

|
Y

Ri ~ Rs : -OCH3, F, H

I
o

I : 5-isopropyl-3-methylphenol, 4-isopropyl-3-methylphenol,

. 2-sec-butylphenol, 4-sec-butylphenol

. 2-tert-butylphenol, 3—tert-butylphenol, 4-tert-butylphenol

4-1sopropylphenol, 2-isopropylphenol

- 106 -



Alkylphenyl phenylacetate ¥ alkylphenyl acrylate 359 AW

9 FEEe T WS s 2ow Fe= 4-isopropyl-3-methylphenyl-
3,5—difluorophenylacetate(12196)¢] #| % WS tp&3 Zr}
[¥k&1]

N N-dimethylformamide(DMF) 10 mlel 3,5-difluorophenylacetic acid 0.5 g(2.90
mmol)& €3 71t} N,N’-dicyclohexylcarbodiimide(DCC) 0.6 g(2.90 mmol)}
1-hydroxybenzotriazole(HOBT) 0.4 g(2.90 mmol)& F il A2(25T)olA 2417k =
kgt whgo] A" F whgES ofIste] oo H,O 10 mlE 5~10TelA
AR8] A7rate] 1A7F 5 5~10T el A wRkgko,

A3E AAe oFste] gds] Az AL

4-Tsopropyl-3-methylphenol 0.07 g(0.46 mmol)= acetonitrile 5 mlo] <2t}
Triethylamine 0.07 ml(0.48 mmol)E Y1 0CE 52 vUF s weloa d&
274 013 g(0.48 mmol)E il 2A|{HE <t AFL(25T)u Rt gk,

g0l kA" ¥ HyO 5 ml9 dichloromethane 5 mlE HH-&-9o] 7}sk & 3059t
Wkt v 715 wElete] E3NaCleEel 10 mlZ2 A#3 F m
sulfate anhydride® <=3t}

4 NS evaporationste] H4E 0.1gs AU

IR (KBr disk, cm ) : 1748(C=0), 1257(C-0)
GC/MS (m/e) : 304(M"), 167(base peak)
RT (min.) : 202
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t}) Salicylic acidAl€ 3st3HEl benzoylAlE #8719 ¢

Alkylsalicyl benzoateA] % Scheme

Cl

OCHy

Rt ~ Rs : -OCH3, F, H

IV @ 3,5-diisopropylsalicylic acid

o,

U

dt

Alkylsalicyl benzoate
A st == WS =3 2o Shof 2 methy]l

2-(3,5-difluorobenzoyloxy)- 4,6-diisopropylbenzoate(12203)¢] Az WS -3}

ot
o

3,5-diisopropylsalicylic acid 5.0 g& methanol 30 mlel =<2 3 sulfuric acid 273%

5 Y3 656~-70CNA 82759t Refluxdhtt,

2
[N~}
(@)
=l
to

vkg-olS evaporationd @ F 10%  sodium  bicabonateg=&
dichloromathane 20 mlE ¥ 3 3083t wytsk oL 715 &£ 3o {715
E3INaClFgd oz AlF g th3 magnesium sulfate anhydride® ©FA171 3 of 7}

3lo] o] ¥} oHS evaporation?Htt.

[

=
oo

2]
HES-1o A e uke-&E  0.096 g(041 mmol)S acetonitrile 5 mlel =<lt}
Triethylamine 0.068 ml(0.49 mmo)E Y1 0C2 228 v+ o
3,5-difluorobenzoyl chloride 0.086 g(0.48 mmol)S P i 2A7+%Qr AL (25T )yt
Eig=
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Hkgo] 94438 3 H,O 5 ml¢t dichloromethane 5 mlE ¥rg-o] 713k & 3085k
kel g f7]ES FEde] EINaClFg€9 10 mlZ A& 3 3 magnesium
sulfate anhydride® <=3t}

4 NS evaporationste] HA4E&E 011 g& AU
IR (KBr disk, cm) @ 1748(C=0), 1257(C-0)

GC/MS (m/e) : 376(M), 141(base peak)

RT (min.) : 159
1} in vivo 284 screening
D As 2y
7h 13 94 in vivo screening
20043 TRV EdolA EEeS v1F W (Phytophthora capsici) 55 AltH)

ksl HEHoz ALEET 72 3EES acetone 5 mld] ¢ & Tween 20 250 ppm
£ 95 mlo} EFIF HFFEE 100 ppmo] HEE 2AsATh FHER] day
of et AL s ES Fel s 2RE T AEsRaL 2443 FF 24 oA
T8t AAEIE Y HEYew Agd 13 9W(Phytophthora capsici)< V-88]4]
(V-8 juice 200 ml, CaCOs 4.5g, agar 20g, D.W 800 ml)ol|l A 747t vjkst w9 715
TALS AAG 5 24A7bo] Aakebd g thke] faabde] AR &

¢S 5481100 ppm tween 20 £90] 10* sporangia/mle] 52 HYF HENS
AR & B9 6-899 A=A Aol uF Itk HdT HEF 20T Dew
chember® o]&ste] 2947 S FEAZT WA &R A2 HF 24%F BP0l T

A PARAEE 2AL] AE AL Fe AT B PANE Fotel of
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HAE%

=

‘mo

=]

w7 ¢ 7o

) Qo] -4 jn vivo screening

ol
ol

Tween 20 250 ppm &

] &
- T

31825 acetone 5 mlol ¢

o

A,

P

p—

o

PDA Hj#|el| A 7

100 ppm tween 20 & 3 x

o
R

o2 ALg¥ Qo] &AM (Colletotichum orbiculare)

23
~

10” spores/ml<]

=35

I

2 20C Dew chember® ©

=
3

o B

Aol A

e

=
=

Aol ek a7

= Ak E2 F

ol ob)

ZA}E
bk

9]

H]

RS

bel opAlel

9

:I.L

Gt
Z.E

<

e

w3 2] 7<)
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o ¥ #11% in vivo screening

20043 FH s & dol A BUWe Rhizoctonia solani ¥FE Athulsty HEY
o2 A8t 7k 3ES acetone 5 mlol 2 & Tween 20 250 ppm €% 95 ml
o} EFS HFFEE 100 ppme] =S 245tk A=A diadel dg A9
< WAEEES Yol s AEE aF AXSA 2443 St 24 A FxEh
2 AH8¥ ¥ Ea9(Rhizoctonia solani)< PDA #jA|o| Al 747 30T 2wl
% Hig U7]8 viA(Wheat Bran Medium; Wheat bran 300 ml, %7150 ml, <&
100 mDell AFFsto] 747 30C= wjFst 5 mpafsto] v o 7] A 5o dATFS Fds}
A AESATh HdT HEF 27C Dew chember® o] F3ste] 2UzF IS 39l
HE 295 Aol TG AL A EolE FAFsto] fAlE AP B A el

W AR 5 Fatel e Eng vwskglnh

b A 7} AbE

WAZE = (FAE T dAM =] - A AA g9 A =ol)

x 100
FAE e A =]

2}) Qo] MUy jn vivo screening

20041 e sdol ] BAENE Borrytis cinerea TS AlthujEy HEdo
2 ALg38l9 T 7F 33HES acetone 5 mlol =91 F Tween 20 250 ppm £ 95 mi<}
E3ere AT FEE 100 ppmo] HEF 243 A ELY diade] digh 43
st ES Ao 9ds] AeE uF Axea 24 AIgF Fok &40 AT

Pz
0.2 AREH Qo] AWFZo|(Botrytis cinerea)= PDA wX|oA 10 €3 20C = Hj

okst & A IAE oz A3 tween 20 100 ppmE2ol 1 x 10° spores/mle] %
H

T2 AT AEFANE AT T 2] 19 ZEA AP nF Azt AT HE
% 20C Dew chember® ©]&3dle] 247F ¥ S F 3ttt HE 24%F Ao HAS
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Aol ulgk gArp e

rE
=
)
o
tio
BN
>
>,
ol
s
12
2
|
2
Ak
ol
X
&S
flo
Bl

oE: E g
_>4._’,
i)
-

WAl 7h=

uh) ®e] 7Y in vivo screening

200543 Storsletd oA B2 Erysiphe graminis f. sp. hordei 15

st o] w2 FEv|Adtolng oA Helf

S HFeEs 100 ppme] HE=E AT Ad=Ee it avte] i 43>

Teke] ofAlel &

< Ahaf st

B2 A shdA

™ AHE-
TFE2 #4380} 4 35S acetone 5 mloll 3¢ 3 Tween 20 250 ppm &% 95 ml<}t

=

TR Ah0) $3 AR 0T BT 24N7 B 2N TR FFAL

fitl
>
oo
it
Hz
i)
rlo
N
-1m
rjz
=

(Erysiphe graminis f sp. hordei)<

E7|ATFo2 10 97t

-

SEE 19719 Bl Adgd 7 4 | d49 BAEAE AH A B R €

°(dusting) HE3IAh AT HEF AR o]Fste] 11 47 WS
1990l WhAsl BubH A 8-S ZALEle] oFA| S ATk &S FxE] Tt U

ofAlel autE wasklt

FARE _ Ael T
Mulw A 805w ukod A S
u} 7] 7= 2% WRHAEY 0
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2. DBF 12075, DBF 120802] <.o] A Ho| )3t thFs%= H| WA

EFA Y AREPE F FgE] 3 g EoA FaXEA A AES
0C Dew chember WellAd <fAxeE & 8 4 Z71x dH S
al

FEste] BEP W FEA] AT FAE PARD Fo B Fele)

>
Og‘:",
215
2
=
iy
of\
o
)

20043 sQHET oA FERL Qo] BB (Colletotichum orbiculare) 5 AU
Hjoksly HEPow AREEth ZF 35HES acetone 5 mlol %9 & Tween 20 250 ppm
!

shalth dd=2e o

ZANAY HELoR AFEE Qo] BAH (Colletotichum orbiculare)s PDA v Aol A 7
7 25CE wjekst & gl ¥21E Lo £A%% I 100 ppm tween 20 £99] 3 x 10°
spores/ml9] TE=Z WHUT HFNS ZAS T 2 199 2EA HAQo 1F Axsi |

A HEZ 20T dew chember® o]=stgth A3 ¢kgx= vlws}t
chembertlel] 8Uzt FAAZ st Hed IS FEAZAC TS o
A2 AFsA ¥e AT g BAE Fake] okAe] EAE wustgh xR

dithianon, trifloxystrobin, tebuconazole 3%A|S A}-&-3}$3 T}

Lok 7 A
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Al F7F &4

it

g 12374 sket=e] 571 1
£ 93] 2:1124 e FdEclen Ak vadt 2T

ALY in vivo screening A& 23}

&l th3t in vivo screening

¥ 25. Alkylphenyl benzoate 3}3+= in vivo screening 23}

]64

AR mx ee w20 7] g
A kA ok Fgely  wAW  ARFY
DBF 12083 15.7 64 20.5 35 6.8
DBF 12084 39.5 74 52.3 0 9.2
DBF 12085 3.1 74 72.7 0 21.2
DBF 12086 195 93.6 56.8 25 13.7
DBF 12087 8.1 24 0 15 134
DBF 12088 314 0 6.8 0 11
DBF 12089 54.6 4 0 30 0.7
DBF 12090 54.6 12 13.6 30 3.1
DBF 12091 58.4 8 34.1 35 9.2
DBF 12092 47 74 0 65 5.8
DBF 12093 35.7 62 0 60 9.2
DBF 12094 47 4 70.5 15 18.2
DBF 12095 319 4 38.6 5 219
DBF 12096 27.6 4 31.8 35 154
DBF 12097 50.8 4 29.5 25 16.8
DBF 12098 23.8 0 90.9 15 20.2
LHZO]:ZﬂUﬂ
pm Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron
100 100 98 97.7 99 100
20 99.2 92 95 96 100
4 92.4 74 34.1 91 70.9
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¥ 25. Alkylphenyl benzoate 3}3H% in vivo screening 4 3H(A %)

GG &S X5 I I X ) g
2] & ok Sk ol A S7FFH =y
DBF 12101 31.9 4 70.5 35 14.7
DBF 12102 27.6 28 20.5 65 15.8
DBF 12103 50.8 0 36.4 55 18.8
DBF 12104 43.2 0 52.3 0 18.8
DBF 12105 26.1 20.4 11 16.7 6.9
DBF 12106 0 10.2 23 8.3 0
DBF 12107 30.4 449 15 0 2.8
DBF 12108 56.5 224 16 33.3 12.5
DBF 12109 13 18.4 18 8.3 16.7
DBF 12110 34.8 14.3 25 13.3 153
DBF 12111 0 18.4 41 21.7 27.8
DBF 12112 26.1 63.3 5 16.7 33.3
DBF 12113 47.8 716 8 16.7 25
DBF 12114 26.1 98 8 41.7 20.8
DBF 12115 4.3 87.8 5 63.3 11.1
DBF 12116 15.2 73.5 20 53.3 9.7
DBF 12117 39.1 53.1 21 63.3 16.7
DBF 12118 30.4 42.9 13 55 2.8

o 2= kA , .
Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron

ppm
100 100 97.6 100 95 100
20 82.6 89.8 94 91.7 98.6
4 1.7 71.4 75 78.3 96.1
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¥ 25. Alkylphenyl benzoate 3}3H% in vivo screening 4 3H(A %)

UCHCEUN & S X0 I I X ) g
2] & ok Sk ol A S7FFH =y
DBF 12119 174 26.5 50 55 22.2
DBF 12120 0 2 28 58.3 194
DBF 12121 0 8.2 48 50 194
DBF 12122 0 20.4 10 78.3 20.8
DBF 12123 185 21.2 15 48.1 52
DBF 12124 5.6 32.7 25 44.4 59
DBF 12125 3.7 19 18 48.1 0
DBF 12126 5.6 0 15 40.7 0
DBF 12127 11.1 0 5 53.3 0
DBF 12128 9.3 46.2 43 37 5.2
DBF 12129 33.3 0 23 51.9 0
DBF 12130 9.3 9.6 52 34.8 0
DBF 12131 16.7 0 39 40.7 0
DBF 12132 25.9 0 13 25.9 0
DBF 12133 14.8 0 8 22.2 1
DBF 12134 55.6 135 39 25.9 0
DBF 12135 29.6 5.8 30 14.8 1.7
ppmcH}_QkxﬂUg Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron
20 100 96.5 98 74.1 91.4
4 85.2 53.8 91 40.7 84.5
0.8 44.4 115 25 7.4 58.6
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¥ 25. Alkylphenyl benzoate 3}3H% in vivo screening 4 3H(A %)

GG &S X5 I I X ) g
2] & ok o 3ol A 18 Ty
DBF 12136 185 25 5 185 0
DBF 12137 25.9 0 10 111 0
DBF 12138 29.6 0 0 3.7 0
DBF 12139 48.1 135 48 185 0
DBF 12140 4 0 3.4 0 9.7
DBF 12141 4 18.2 10.3 0 21.7
DBF 12142 4 0 414 0 129
DBF 12143 4 0 0 0 29
DBF 12144 4 0 0 0 9.7
DBF 12145 4 0 0 0 0
DBF 12146 4 0 3.4 0 3.2
DBF 12147 4 0 41.4 0 0
DBF 12148 4 0 0 0 0
DBF 12149 4 0 0 0 0
DBF 12150 0 0 3.4 0 32.3
ppmtﬁéghﬂug Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron
20 99.6 99.5 93.1 93.6 100
4 96.4 95.5 75.9 80 100
0.8 92 88.6 44.8 68 83.9
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¥ 25. Alkylphenyl benzoate 3}3H% in vivo screening 4 3H(A %)

CR S0 AY o] ) g
N ol A 18 iy
DBF 12151 4 0 414 0 0
DBF 12152 4 0 72.4 0 0
DBF 12153 0 22.7 0 0 0
DBF 12154 24 31.8 0 0 0
DBF 12155 0 0 14.3 0 0
DBF 12156 0 0 71 0 11.9
DBF 12157 4 0 14.3 0 10.5
DBF 12158 8 0 14.3 0 11.9
DBF 12159 8 0 14.3 59 7.7
DBF 12160 0 0 85.7 11.8 6.2
DBF 12161 12 0 50 59 3.4
DBF 12162 12 0 34.3 59 7.7
DBF 12163 4.8 81.4 59 6.2
DBF 12164 0 0 0 0
DBF 12165 0 0 0 0.6
DBF 12166 0 28.6 11.8 6.2
DBF 12167 12 0 7.1 235 9.9
DBF 12168 16 0 14.3 11.8 85
DBF 12169 14 0 429 0 12.8
DBF 12170 18 0 0 17.6 18.5
DBF 12171 12 0 0 0 20.5
DBF 12172 0 0 14.3 11.8 2.3

o 2= oF Al v
bpm Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron
20 100 385.7 85.7 91.8 94.3
10 93 80 214 89.4 929
5 56 69.5 0 82.4 90.1
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¥ 25. Alkylphenyl benzoate 3}3H% in vivo screening 4 3H(A %)

o7 S

= Q0] Adl 2.0] LR B

2] & ok g4 =0 v kA v 375 A

DBF 12173 0 19 0 17.6 9.1
DBF 12175 4 0 0 35.3 9.1
DBF 12081 4 0 34 0 5.2
DBF 12082 4 114 0 0 9.7
DBF 12176 74 0 65.8 7.7 5.7
DBF 12177 3.7 0 60.5 0 5.7
DBF 12178 74 0 73.7 154 5.7
DBF 12179 0 0 71.1 7.7 0

CELEE

Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron

ppm

20 100 97.7 100 67.7 100

10 92.6 96.7 989 69.2 925

5 87 76.7 94.2 23.1 849
¥ 25. Alkylphenyl benzoate 3}$t% in vivo screening Z 3}H(A %)

A mx eel AW 9o w.g] g

A 3 okA) 94 3oy g4 37134 A
DBF 12180 19 0 474 0 0
DBF 12181 3.7 0 0 7.7 3.8
DBF 12182 0 0 31.6 0 0
DBF 12183 3.7 0 52.6 0 0
DBF 12184 0 0 15.8 0 85
DBF 12185 0 0 63.2 11.1 0
DBF 12186 0 2.3 52.6 2.8 0
DBF 12187 0 2.3 68.4 0 0
DBF 12188 0 7 0 11.1 12.8

q] >z ok Zﬂ ™
e Dimethomorph Boscalid

ppm

Tebuconazole Azoxystrobin Pencycuron

20
10
5

100
98
88.8

97.7 100
96.7 98.9
6.7 94.2

96.1
96.1
92.8

100
91.5
63.1
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=1

3f 26. Alkylphenyl benzoate, alkylphenyl phenylacetate % alkylphenyl arcrylate

31353135 jn vivo screening A}

o g i a1 Qo] AW Q0] iERs) H
A& oA o wFol A 7 RnA!
DBF 12189 0 0 87.9 16.7 255
DBF 12190 0 62.8 0 22.2 17
DBF 12191 0 67.4 0 0 6.4
DBF 12192 0 7 94.2 0 2.1
DBF 12193 0 13 8.3 16.7 0
DBF 12194 2.1 13 33.3 38.9 0
DBF 12195 64.6 13 16.7 271.8 0
DBF 12196 18.8 39.1 875 0 3.1
DBF 12197 4.2 13 33.3 0 4.7
DBF 12198 14.6 0 66.7 0 4.7
DBF 12199 20.8 0 79.2 5.6 4.7
DBF 12200 21 34.8 0 0 6.3
DBF 12201 0 34.8 25 11.1 1.6
DBF 12202 0 60.9 16.7 27.8 0

o 2= kA , .
Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron

ppm
20 100 100 90.8 99.4 100
10 97.9 95.7 89.2 88.9 98.1
5 79.2 87 62.5 75 95.3
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¥ 27. Alkylphenyl phenylacetate 2 alkylphenyl arcrylate 3+3+= 313}

in vivo screening 43}

ggEs 3EF oo AW oo el oy

A1 A oy Fgoly @AW Angy Ead
DBF 12203 41.2 0 90 7.7 21.7
DBF 12204 76.5 12.5 60 3.8 18.1
DBF 12205 85.3 43.8 60 154 25.3
3,5 FHCBT 0 50 53.3 3.8 24.1

I

ppm

Dimethomorph Boscalid Tebuconazole Azoxystrobin Pencycuron

20
10

100
98.2
93.5

95.6
93.1
78.1

95.3
83.3
80

98.8
96.5
95

97.6
94
75.9

-121 -



1). Headdl] W& &4 7H 3

7H Thymol 73 A= IJFEE2 5HEd ek 100 ppm 149 in vivo screening Z¥o|t}. DBF12051%¥ DBF12167+
fluorobenzen”]& 743l Q)&= S3tE= fluorod] AF + 2 A3 Ao wE WAL Wt S & F Uth29 16).
100

90
80

S o
= =

=]
O
Ul 2
(]
/

OEONONON®:

60
50
40
30
20
10

0

Efficacy(%)

IMO®WT

.

8 ——®
[{=]
=
L]
ol
-
('
o
(|

™~
e

DBF 12001 @
DBF 12002

DBF 12003
DBF 12004
DBF 12005
DBF 12006
DBF 12018
DBF 12019
DBF 12172
DBF 12123
DBF 12026
DBF 12031
DBF 12041 e
DBF 12051 (@
DBF 12056
DBF 12061
DBF 12066
DBF 12071
DBF 12072
DBF 12131
DBF 12078
DBF 12073
DBF 12167

3 DBF 12036

chemicals

19 16. Thymol headE %+ 3=

P.C: Phytophthora capsici B.C: Botrytis cinerea C.O: Colletotrichum orbiculare E.G: Erysiphe graminis
R.S: Rhizoctonia solani

,d
lo

47

<]
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) Isopropyl headE 7HA 2 &= FFEE9 54 o] g 100 ppm oA 9] in vivo screening ZIFolt} 5HaE| 5 Qo] Elxo] ojs]
80%0°]/de] A4S Hol= DBF120799] 659 slEo] slen 3tstEe] 22418 213t A3} 759 33HE EF difluoro ¥ trifluoro”] S

7HA 3L &S SISt 2E 17).

Efficacy(%)

P-3M DBF 12014 -4
P-3M DBF 12012

5
5
5
5
5
5
5
5

19 17. Isopropyl headE zt& 33+&

P.C . Phytophthora capsici
R.S : Rhizoctonia solani

5IP-3M : 5-Isopropyl-3—-Methyl phenol

2IP : 2-Isopropyl-phenol

5
4
4
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B.C : Botrytis cinerea C.O :
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13 18. Isobutyl headES zt= 31859 443k

P.C : Phytophthora capsici
E.G : Erysiphe graminis

2SB : 2-sec-Butylphenol
3TB : 3-tert-Butylphenol

C.O : Colletotrichum orbiculare
R.S : Rhizoctonia solani

4SB : 4-sec-Butylphenol
4TB : 4-tert-Butylphenol
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19 19. Eugenol 2 7|E} headES zt+= &9 A7
P.C : Phytoohthora capsici Euge : Eugenol 3,5-DIS : 3,5-Diisopropylsalicylic acid
B.C : Botrytis cinerea 21-6M-N : 2-Iso-6M-methylaniline 21-6M : 2-Iso-6-M-4-pyrimidinol
C.O : Colletotrichum orbiculare  2IP-N : 2-Isopropylaniline FHCBT : 2,3,6-Trifluorophenylacetic acid
E.G : Erysiphe graminis 4IP-N : 4-Isopropylaniline
R.S @ Rhizoctonia solani 4C-2I-5M : 4-Chl-2-Iso—-5-Methylphenol
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¥ 28 Fluoro?] A& & Qo] x| st &4 73k

Tail Wl  2-&7] W A o g _
o code name 1t WA 7}
Fluoro %= Fluoro 43¢ A] WA 7H%)
0~1 - - - -
2,3 DBF 12152 72.4
DBF 12068 86.7
DBF 12069 76.2
DBF 12070 84.8
DBF 12134 89.0
2 35 DBF 12160 85.7 83.38%
’ DBF 12162 84.3
DBF 12163 814
DBF 12203 90
DBF 12196 875
DBF 12199 79.2
DBF 12078 92.9
DBF 12079 92.9
2,3,6
DBF 12080 96.4
3 DBF 12101 70.5 85.59%
DBF 12073 67.9
2,45 DBF 12075 96.4
DBF 12076 82.1

o
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Fluoro7b iAW 171 A3+ = A&7 2= = 2o &
Aol sl 70% coldel WAZEE dele 3EEc] USdY vk 27) o]
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19 22. Piperonyloyl % 7€} 28715 zt= 3= S44F
P.C . Phytophthora capsici B.C : Botrytis cinerea
C.O : Colletotrichum orbiculare E.G : Erysiphe graminis
R.S : Rhizoctonia solani
Pipe : Piperonyloyl chloride 3,5-DFL : 3,5-Difluorophenylacetic acid
T-3,5 : trans—3,5-Difluorocinamic acid 2,3,6-TFL : 2,3,6-Trifluorophenylacetic acid
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(1) Piperonyloyl”Z]¢] A&

Piperonyloyl7] & tail® 2= 1470 3g&E 5 29 e-AH

A4S EL
e WAk s i‘r@%%% et 22 5% sFgt=ol Uk

329, o] &AW B 2o Aulugolyel el 70%0°]%2] WAlVIE Bl 3=

O:

Code name Qo] gAW WA 7H%) Qo] Al FFolH WA 7H%)
DBF 12098 90.9 -

DBF 12094 70.5 -

DBF 12085 2.7 74.0

DBF 12189 87.9 -

DBF 12192 94.2 -

Piperonyloyl7]+= butylphenol® isoprophylanilin® ZgtH 3}stEo A vk WhA] g4

o]
2 g% 5 ANk

) 35-difluorophenylacetic acid 2 trans—3,5-Difluorocinamic acid ¢ A&

3 p-difluorophenyl7] = tail® 717 3}gtEo| A= 2o B ol th3l x|&2 9] WA &4 o]
#H#E 31 3 5-difluorophenylacetic acid®} 23¥ 3}g-&E2 DBF 12196, DBF 12199914 %=
747y FAeE] giv] 87.5%, 79.2%9] WAZME Btk AT trans-3,5-difluorocinamic acid
£ taill® 2-& DBF 12202, DBF 12179, DBF122009] @& A = Qo] A g 72}
16.7%, 71.1%, 0%°] WAZFE Kol &A4go] Hasiry AlgAs 43S BIlth
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2. DBF 12075, DBF 120802] <.©] stA ] 3t thF 5= HluA g4y}

DBF 12075, DBF 12080= dithianon, trifloxystrobin, tebuconazole®} U &L=
H A Adbs tad 22 AA Y F 8da 23E & 5 JATGEE 30).
8943t Dew Chamberel €] 20T FAA 2= °FAIF F813 BAL A olE Ho
FAo}h. thx=Z 221 dithianon, trifloxystrobin, tebuconazole: YU AH @ s EA =
Dew Chamberol A FAA st Azt & F&dgle FALdS el A A=
S wAGHoR 13 AwEdd DBF 120759 DBF 120802 427t Ao

o7

e

Aol wpet WAlgA ] Hadte d¥Fe FAT F AU o= A I AN A
Ze thzofAloke] WAl Abo]l Alo]l FEAEA Aolo] ZIQlE AL F vk

s}

det AR H AR 30).

3£ 30. DBF 12075, DBF 12080°] o] &4 3ol thdt in vivo 55 %= Ad43
=
[}

Al g ok A A 2] & %= (ppm) =9 WA 7H%)
DBF 12075 100 PPM A 43.1
DBF 12075 25 PPM A 37.3
DBF 12075 12.5 PPM A 255
DBF 12080 100 PPM A 56.9
DBF 12080 25 PPM A 59
DBF 12080 12.5 PPM A 59
Dithianon 100 PPM A 98.8
Dithianon 25 PPM A 97.3
Dithianon 12.5 PPM A 88.2
Trifloxystrobin 100 PPM A 100
Trifloxystrobin 25 PPM A 88.2
Trifloxystrobin 12.5 PPM A 86.3
Tebuconazole 100 PPM A 100
Tebuconazole 25 PPM A 98
Tebuconazole 12.5 PPM A 92.2
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