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e 2 B Ao thyme oil®] FAIES] thymol (1)1} $ARSE FL2E ZH= d4-isopropyl-3-methylphenol (2),
5-isopropyl-3-methylphenol (3), 4-isopropylphenol (4)} 2-isopropylphenol (5)& &% =22 3}o] sulfonyl ester A&
FEA 2558 FHAEIAE IR, 'H-NMRY} GOMSE o]83}o] o]& fEAlEo] FAEUS SAIeALt s f=
A digh AEyUate] A AANES HE Y (Pyrcularia grisea), WA F-L|ub-S "t (Rhizoctonia solani),
EnlEJutS A H(Phytophthora  infestans), 2-O|EFA| ¥ (Colletotrichum orbiculare)¥} 2.0|3] 71 4(Sphaerotheca
fusca)o]| ths}o] AA|E}Ect 1 AT}, 2-isopropyl-5-methylphenyl o-toluenesulfonate (la), 2-isopropylphenyl 2,4,5-trich
lorobenzenesulfonate (5b)2} 2-isopropylphenyl 2-methyl-5-nitrobenzenesulfonate (5e)+~= ZZ} in vivooll A W=
(Pyrcularia grisea), ER}E QulE A (Phytophthora infestans)@} 20|37} (Sphaerotheca fusca)ol| thsto] =
& PRI Ueheln

Abstract Twenty five compounds isopropylmethylphenyl benzenesulfonate derivatives of thymol (1),
4-isopropyl-3-methylphenol (2), 5-isopropyl-3-methylphenol (3), 4-isopropylphenol (4), and 2-isopropylphenol (5)
derivatives were synthesized. These compounds were analyzed for their structural confirmation with IR, GC/MS,
and 'H-NMR. Synthetic compounds were tested against phytopathogenic fungi activities such as Pyrcularia
grisea, Rhizoctonia solani, Phytophthora infestans, Colletotrichum orbiculare, and Sphaerotheca fusca.
2-Isopropyl-5-methylphenyl o-toluenesulfonate (la), 2-isopropylphenyl 2,4,5-trichloro-benzenesulfonate (5b) and
2-isopropylphenyl 2-methyl-5-nitrobenzenesulfonate (5¢) showed a potent in vivo antifungal activity against
Pyrcularia grisea, Phytophthora infestans and Sphaerotheca fusca.
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crops) Xﬂiﬁl(ﬂl Xi ‘o“é% 7}A= A (herbicide
-resistant crops)S-2 LSRR 9F 0 2 9] oko] JF e
Bg Wold Aoz AEt4cl AAToNE &
HARE ol2fgt fofoll WA 7HA
22 42D Ao ol 2
Sigsl g
A}

o FARgo] Lo ok o] Furs] e Folrh7-12).
whehAl, B AT A AR A BoRE A
Sa 4350 AlBoLo IS A A

thyme 9.9lo] B 7b B BAo| 9L A
t}. E3L thyme 242 FAEQ] carvacrold} thymol©]
o AR Ushon, A% W] oiet 2ol
A, wotelle] 5o Ageldw $45 HakE Lhehigl
T} 13]. Carvacrol, thymol, 4-isopropyl-3-methylphenol, 5-isopropyl

-3-methylphenol, 4-isopropylphenol@} 2-isopropylphenol2- A =&
AR dlo] o] ester U etherSIFHES-S 3HAJ510] A=
UFSol ot WS AR AT Solghy
(Colletotrichum orbiculare), EVE QIS (Phytophthora
infestans)3} W= (Pyrcularia grisea) S0 4231 A
S UEFHSITH14-16]. & dAFtollAe Fete/do]
%l isoropylmethylphenol E+= isopropylphenol 3}¢HsE
(2~5)E9] sulfonyl esterd] 3FeHE 2552 Ao
olg frieAlEol thete] WE=BEE(Pyrcularia grisea)
o] 4%o] T ABHUwe] YIS RABACE

2. M=z A

2.1 Alef

OEXH GHAdof| AR&EE BE AJ9RS Aldrich(USA)ALS)
AES AR on, gl 5L T Al AEHE B
& i UFAIES WA ok Agelsic). e
Aol AREEE FAIYA  blastidin-s  (HEEH )
valindamycin (W &3] FL0}E5 ), dimethomorph (BUE
QulEdHf), dichlofluanid (EO]EFXiBﬂ—"n'-)Q]— fenanrimol
(208D FHeHsKoren)®] AES AHE519]
ow AA 9 %Xﬂ FEE st sttt Ay
2 32lslr] 9J5ke] DIFCOARS] potato dextrose agar
(PDAE, HEIAE Ax37] Fete] HAAAfel A=
2 i3] 85 x ISmmE ARESHRITH

2.2 #¥ 717]

SEATGHS TS 8 AHET GOMSE:
GCMS-QP5050 (Shimadzu, Japan), IR-spectro-photometer
+ FT/IR-4100 plus (JASCO, Japan), 'H-NMR-- Bruker
200 NMR-spectrometer (Bruker, Germany), 24224 4
=2 Y8l ARG 124 7]= HVE-25 (HIRAYAMA
AP, B3] CB-20H (JEIO TECHADS} HjoE7] HB-
301S (HANBAEK SCIENTIFICAHE ARg-3}gitt.

2.3 gy
2.3.1 2—-Isopropyl—-5—methylphenyl o—toluene—
sulfonate (1a)2| ghd

OFIEYEZ(30 ml)of thymol(1) (0.5 g, 3.32 mmol)S
23|58} tnethylamme (0.8 g, 7.9 mmol)S 7|5k 30& 5
QF HES Al & 0CRE &%=5 243 & o-toluenesulfonyl
chloride (0.76 ml, 3.98 mmol)% 7Vt 3A17F E<9
1520Col 4] WRSAIZ] F AshFR(S mhT FRa
(15 m)E 7}5}o] 2087k Wik 5 2422 Sk 7]
29 ZHSQ0 mhE AH F FS 34 udgom
AEAFT efatstel et sEsteT sHAe et
4 azsheiseHEYELS R4 4o
AL HAE(1.02 g 98%) AUk IR (em™) :
1359, 1172, 'HANMR(CDCl;, 6) : 1.0-1.1(d, 6H),
2.1-2.2(s, 3H, -CHs), 3.0-3.1(s, 3H), 3.3-3.4(m, 1H),
6.7-6.8(m, 3H, aromatic H), 7.2-7.3(m, 4H, aromatic H),
MS(m/e) : 304M"), 91(base).

2.3.2 2—1sopropyl—5—methylphenyl 2,4,5—trichloro—
benzenesulfonate (1b)2| g

S EYUEZ (30 ml)of thymol(1) (0.5 g, 3.32 mmol)
2 83|35} 2,4,5-trichlorobenzene-sulfonyl chloride (1.11
ml, 3.96 mmol) 7Fet % (1a)e] T4 EUsHA A%
Blo] BAE(1.02 g 83.6%)2 ATk IR (em™) : 1375,
1175, 'TH-NMR(CDCL, 6 ) : 1.20(d, 6H), 2.34(s, 3H),
3.05(m, 1H), 6.7-6.8(m, 3H, aromatic H), 8.07-8.32(m,
2H, aromatic H), MS(m/e) : 393(M"), 149(base).

2.3.3 2-Isopropyl—5—methylphenyl2—mesitylene—

sulfonate (1c)2| &

O EYEZH((30 ml)of thymol(1) (0.5 g, 3.32 mmol)
2 83]|3}aL 2-mesitylenesulfonyl chloride (1.11 ml, 3.96
mmol)y& 71t F (12)9] T} FUsHA Heste] 52
2092 g 83.5%)S A9tk IR (em’) : 1361, 1180,
'H-NMR(CDCL, &) : L10-1.1(d, 6H), 2.1-2.2(s, 3H),
3.0-3.1(m, 1H), 6.4-6.6(m, 3H, aromatic H), 7.2-7.3(m,
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2H, aromatic H), MS(m/e) : 332(M"), 119(base).

2.3.4 2—Isopropyl—5—methylphenyl 4—chloro—

3—nitrobenzenesulfonate (1d)2| gt

O EUE-I (30 ml)o] thymol(1) (0.5 g, 3.32 mmol)
2 838} 4-chloro-3-nitrobenzenesulfonyl  chloride
(1.02 ml, 3.98 mmol)S 7}3t & (1a)9] 31}t =U3HA

Agste] BAE(1.04 g 85.2%)S Atk IR (em™) :
1387, 1192, 'H-NMR(CDCL, &) 1.0-1.1(d, 6H),
2.1-2.2(s, 3H), 3.0-3.1(m, 1H), 6.4-6.6(m, 3H, aromatic
H), 7.2-7.3(m, 3H, aromatic H), MS(m/e) : 369(M"),
91(base).

2.3.5 2-Isopropyl—-5—methylphenyl 2—methyl—
5—nitrobenzenesulfonate (1e)2| &M

O ELUE-I (30 ml)o] thymol(1) (0.5 g, 3.32 mmol)
2 83l8}aL  2-methyl-5-nitrobenzenesulfonylchloride
(0.94 ml, 3.98 mmol)2 7}t & (1a)9] et} S USHA
AFElo] BAE0.92 g, 81.7%)S At} IR (em’) :
1380, 1180, 'H-NMR(CDCls,5 ) 1.0-1.1(d, 6H),
2.1-2.2(s, 3H), 2.64(s, 3H), 3.0-3.1(m, 1H), 6.4-6.6(m, 3H,
aromatic H), 7.2-7.3(m, 3H, aromatic H), MS(m/e) :
349(M"), 138(base).

2.3.6 4—lIsopropyl—3—methylphenyl o—toluene—
sulfonate (2a)2| &M

O EUE-(30 ml)o]| 4-isopropyl-3-methylphenol(2)
0.5 g, 332 mmol)
chloride (0.76 ml, 3.98 mmol)E 7}t & (1a)9] AT}
FUsHA At BHE(0.81 g 81%) ¥t} IR
(em™) : 1380, 1186, "H-NMR(CDCl;, 6 ) : 1.0-1.1(d, 6H),
2.34(s, 3H), 2.64(s, 3H), 2.87(m, 1H), 6.4-6.6(m, 3H,
aromatic H), 7.2-7.3(m, 4H, aromatic H), MS(m/e) :
304(M"), 149(base).

23)|3}3L  o-toluene-sulfonyl

2.3.7 4-sopropyl—3—methylphenyl 2,4,5—trichloro—
benzenesulfonate (2b)2| g

OFIEYEZ (30 ml)o] 4-isopropyl-3-methylphenol(2)
(0.5 g, 3.32 mmol)2 &3l5}aL 2,4,5-trichlorobenzene-
sulfonyl chloride (1.11 ml, 3.96 mmol)& 7}3t & (1a)9]
AT YA AdFste] HAE(1.12 g 86.2%)= A
th. IR (em™) : 1376, 1196, 'H-NMR(CDCL, 6 )
1.0-1.1(d, 6H), 2.34(s, 3H), 2.64(s, 3H), 2.87(m, 1H),
6.4-6.6(m, 3H, aromatic H), 7.2-7.3(m, 2H, aromatic H),

MS(m/e) : 393(M"), 121(base).

2.3.8 4—Isopropyl—3—methylphenyl 2—mesitylene—

sulfonate (2c)2| &M

O EYEZH((30 ml)o]| 4-isopropyl-3-methylphenol(2)
(0.5 g, 3.32 mmol)2 £3l3}3L 2-mesitylenesulfonyl
chloride (0.87 ml, 3.97 mmol)E 7}3t & (1a)9] Al
ZolalA Aglate] ZAE(112 g, 86.2%)2 29t} IR
(em™) : 1364, 1194, 'H-NMR(CDCls, & ) : 1.0-1.1(d, 6H),
2.34(s, 3H), 2.35(s, 3H), 2.64(s, 3H), 2.67(s, 6H) 2.87(m,
1H), 6.4-6.6(m, 3H, aromatic H), 7.2-7.3(m, 2H, aromatic
H), MS(m/e) : 332(M"), 121(base).

2.3.9 4—-lIsopropyl—3—methylphenyl 4—chloro—
3—nitrobenzenesulfonate (2d)2| &M

OMMEYEZH((30 ml)of 4-isopropyl-3-methylphenol(2)
(0.5 g, 3.32 mmol)S &3}|5}3 4-chloro-3-nitrobenzene-
sulfonyl chloride (1.02 ml, 3.98 mmol)E 7}3t & (1a)9]
ST} SolalA) AHslo] ZHE(1.03 g 844%)S A
k. IR (em™) : 1380, 1193, 'H-NMR(CDCl;, 6 )
1.0-1.1(d, 6H), 2.34(s, 3H), 2.87(m, 1H), 6.4-6.6(m, 3H,
aromatic H), 7.2-7.3(m, 3H, aromatic H), MS(m/e) :
369(M"), 121(base).

2.3.10 4—Isopropyl—3—methylphenyl 2—methyl—
5—nitrobenzenesulfonate (2e)2| g
OIHIEYEZB0 ml)o]] 4-isopropyl-3-methylphenol(2)
(0.5 g, 3.32 mmol)S 83||3}3L 2-methyl-5-nitrobenzene-
sulfonyl chloride (0.94 ml, 3.98 mmol)E 7}3t & (1a)9]
A FLsHA ARshe] H2E5(0.95 g, 82.6%)= ¥
k. IR (em™) : 1370, 1184, 'H-NMR(CDCl;, 6§ )
1.0-1.1(d, 6H), 2.34(s, 3H), 2.36(s, 3H) 2.87(m, 1H),
6.4-6.6(m, 3H, aromatic H), 7.2-7.3(m, 3H, aromatic H),
MS(m/e) : 349(M"), 121(base).

2.3.11 5—-Isopropyl—3—methylphenyl o—toluene—
sulfonate (3a)2| &Ao| &M
OFIEYEZ (30 ml)of| 5-isopropyl-3-methylphenol(3)
(0.5 g, 3.32 mmol)S &3l|5}3L o-toluene-sulfonyl chloride
(0.76 ml, 3.98 mmol)S 73t & (1a)2] g1} ZUsHA
Agste] BAHE0.84 g 84%)S ATk IR (em™) : 1371,
1175, '"H-NMR(CDCls, 6 ) : 1.0-1.1(d, 6H), 2.34(s, 3H),
2.36(s, 3H) 2.87(m, 1H), 6.4-6.6(m, 3H, aromatic H),
7.2-7.3(m, 4H, aromatic H), MS(m/e) : 304(M"), 105(base).
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2.3.12 5—lIsopropyl—3—methylphenyl 2,4,5—
trichloro—benzenesulfonate(3b)2| &M
O EYEZIB0 ml)o]| 5-isopropyl-3-methylphenol(3)
(0.5 g, 3.32 mmol)S &3l5}aL 2,4,5-trichlorobenzene
sulfonyl chloride (1.11 ml, 3.96 mmol)E 7}3F & (1a)2]
AT FUsHA ATt HAE(112 g, 86.2%) LU
th. IR (em™) : 1391, 1193, 'H-NMR(CDCl;, 6 )
1.0-1.1(d, 6H), 2.34(s, 3H), 2.87(m, 1H), 6.4-6.6(m, 3H,
aromatic H), 7.2-7.3(m, 2H, aromatic H), MS(m/e) :
393(M"), 121(base).

2.3.13 5—lIsopropyl—3—methylphenyl 2—
mesitylene—sulfonate (3c)2| g+
O EYEZIB0 ml)o]| 5-isopropyl-3-methylphenol(3)
0.5 g 332 mmol)& £33} 2-mesitylenesulfonyl
chloride (0.87 ml, 3.97 mmol)E 7|3t & (1a)9] A}
FTYsHA AdHste] HHE091 g 82.6%)F T IR
(em™) : 1367, 1179, "H-NMR(CDCLs, & ) : 1.0-1.1(d, 6H),
2.34(s, 3H), 2.35(s, 3H), 2.64(s, 3H), 2.67(s, 6H) 2.87(m,
1H), 6.4-6.6(m, 3H, aromatic H), 7.2-7.3(m, 2H, aromatic
H), MS(m/e) : 332(M"), 121(base).

2.3.14 5-lsopropyl—3—methylphenyl 4—chloro—
3—nitrobenzenesulfonate (3d)2| &M
O EYEZIB0 ml)o]| 5-isopropyl-3-methylphenol(3)
(0.5 g, 3.32 mmol)2 -&3}5}1L 4-chloro-3-nitrobenzene-
sulfonyl chloride (1.02 ml, 3.98 mmol)E 7}3F & (1a)2]
AT FUSHA okl BAR(L02 g 83.6%)2 2]
th. IR (em™) : 1383, 1193, 'H-NMR(CDCl;, 6 )
1.0-1.1(d, 6H), 2.34(s, 3H), 2.87(m, 1H), 6.4-6.6(m, 3H,
aromatic H), 7.2-7.3(m, 3H, aromatic H), MS(m/e) :
369(M"), 121(base).

2.3.15 5-lIsopropyl—3—methylphenyl 2—methyl—
5—nitrobenzenesulfonate (3e)2| &4
O EYEZH(30 ml)of| 5-isopropyl-3-methylphenol(3)
(0.5 g, 3.32 mmol)S -83}|3}2L 2-methyl-5-nitrobenzene-
sulfonyl chloride (0.94 ml, 3.98 mmol)E 7}3F 3 (1a)2]
A FASA Aol BHR097 g B8%E DY
tt. IR (em™) : 1375, 1187, 'H-NMR(CDCl;, 6 )
1.0-1.1(d, 6H), 234(s, 3H), 2.36(s, 3H) 2.87(m, 1H),
6.4-6.6(m, 3H, aromatic H), 7.2-7.3(m, 3H, aromatic H),
MS(m/e) : 349(M"), 121(base).

2.3.16 4—lsopropylphenyl o—toluenebenzene—
sulfonate (4a)2| &HMo| §Hd
O EYEZB0 ml)o]| 4-isopropylphenol(4) (0.5 g,
3.67 mmol)S -&3l|5}1L o-toluenesulfonyl chloride (0.84
ml, 440 mmol)E 71t & (1a)2] T2 FLstA HH
alo] EAE(0.79 g, 82.9%)% A9t IR (em™) : 1350,
1176, '"H-NMR(CDCls, 6 ) : 1.0-1.1(d, 6H), 2.34(s, 3H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 4H,
aromatic H), MS(m/e) : 290(M"), 91(base).

2.3.17 4—Isopropylphenyl 2,4,5-trichlorobenzene—
sulfonate(4b)2| &M

O EYEZH (B0 ml)of| 4-isopropylphenol(4) (0.5 g,
3.67 mmol)& -&3l|5}3L 2,4,5-trichlorobenzene-sulfonyl
chloride (1.24 ml, 4.42 mmol)E 7|3t & (1a)9] A=}
LAl dste] F2E(1.07 g, 85.6%)& ATk IR
(em™) : 1390, 1194, '"H-NMR(CDClLs, & ) : 1.0-1.1(d, 6H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 2H,
aromatic H), MS(m/e) : 380(M"), 134(base).

2.3.18 4—lsopropylphenyl 2—mesitylenesulfonate
(4c)e| =y

O EYEZH(30 ml)of| 4-isopropylphenol(4) (0.5 g,
3.67 mmol)2 &3l|5}3L 2-mesitylenesulfonyl chloride
(0.97 ml, 4.43 mmol)E 713t & (1a)9] AT} FLU3HA
Aate] BAE(096 g 82%)& AUk IR (em?) :
1363, 1199, "H-NMR(CDCls, & ) : 1.0-1.1(d, 6H), 2.64(s,
3H), 2.67(s, 6H) 2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H),
72-73(m, 2H, MS(m/e) : 318(M°),
121(base).

aromatic H),

2.3.19 4-lsopropylphenyl 4—chloro—3—
nitrobenzene—sulfonate (4d)2| &
OPIEHE-GBO ml)of
2,3.67 mmol)S &3}|5}3L 4-chloro-3-nitrobenzenesulfonyl-
chloride (1.04 ml, 4.06 mmol)Z 7}3+ & (1a)9] dHAlx}
U Haste] H2=(1.03 g 88%)= Utk IR
(em™) : 1749, 1234, '"H-NMR(CDCl;, 6 ) : 1.0-1.1(d, 6H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 3H,
aromatic H), MS(m/e) : 355(M"), 121(base).

4-isopropylphenol(4) (0.5

2.3.20 4-lIsopropylphenyl 2—methyl—5—

nitrobenzene—sulfonate (4e)2| &M
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O EUE-I(30 ml)o]] 4-isopropylphenol(4) (0.5 g,
3.67 mmol)S -83J|3}112-methyl-5-nitrobenzenesulfonyl
chloride (1.04 ml, 441 mmo)E 7}3F & (1a)2] AT}
FUsHA ARt 5AE(1.07 g, 96.4%)S L3I} IR
1373, 1179, 'H-NMR(CDCls, & ) : 1.0-1.1(d, 6H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 3H,
aromatic H), MS(m/e) : 335(M"), 121(base).

(cm’l) :

2.3.21 2-lIsopropylphenyl o—toluenebenzene—
sulfonate (5a)2| gHdo| g
O EYEZIB0 ml)o]] 2-isopropylphenol(5) (0.5 g,
3.67 mmol)2 -&3[5}1L o-toluenesulfonyl chloride (0.84
ml, 440 mmol)E 7}t - (12)9] T LA HE
alo] EA20.81 g 84.4%)S ATk IR (em™) : 1370,
1175, '"H-NMR(CDCls, § ) : 1.0-1.1(d, 6H), 2.34(s, 3H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 4H,
aromatic H), MS(m/e) : 290(M"), 91(base).

2.3.22 2-lsopropylphenyl 2,4,5—trichlorobenzene—
sulfonate (5b)2| &AM

OPHIEYUEZE0  ml)d
2,3.67 mmol)S &3l5}3L 2,4,5-trichlorobenzenesulfonyl
chloride (1.24 ml, 4.42 mmo)E 7|3t & (1a)9] A7}
SYsHA A5t %X4‘j(1 03 g, 81.9%)2 AUk IR
(em™) : 1384, 1181, 'H-NMR(CDCls, 6 ) : 1.0-1.1(d, 6H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 2H,
aromatic H), MS(m/e) : 318(M"), 91(base).

2-isopropylphenol(5) (0.5

2.3.23 2—lIsopropylphenyl 2—mesitylenesulfonate
(5c)el &

O ELUE-(30 ml)o]] 2-isopropylphenol(5) (0.5 g,
3.67 mmol)S £3l5}aL 2-mesitylenesulfonyl chloride
(1.04 ml, 4.06 mmo)Z 7}5+ % (12)2] 3T} ZUsHA|
AFste] BEAE0.95 g 90.5%)S L9tk IR (em™) :
1362, 1189, 'H-NMR(CDCls, 6 ) : 1.0-1.1(d, 6H), 2.64(s,
3H), 2.67(s, 6H) 2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H),
7.2-7.3(m, 2H, aromatic H), MS(m/e) : 355(M"), 88(base).

2.3.24 2—-lsopropylphenyl 4—chloro—3—
nitrobenzene—sulfonate (5d)2| &AM
OPEUE-GB0  mi)of]
2,3.67 mmol)S &33}aL 4-chloro-3-nitrobenzenesulfonyl
chloride(1.04 ml, 4.06 mmol)& 7|3t & (1) A1} &
oAl Aste] HAE(1.03 g 88%)2 AUk IR

2-isopropylphenol(5) (0.5

(em™) : 1387, 1194, '"H-NMR(CDCL, 6 ) : 1.0-1.1(d, 6H),
2.87(m, 1H), 6.4-6.6(m, 4H, aromatic H), 7.2-7.3(m, 3H,
aromatic H), MS(m/e) : 355(M"), 135(base).

2.3.25 2—-Isopropylphenyl 2—methyl—5—
nitrobenzene—sulfonate (5e)2| &M
OHAEYEZHB0  ml)o
2,3.67 mmol)S &3|5}37 2-methyl-5-nitrobenzenesulfonyl
chloride (1.04 ml, 4.41 mmol)E 7}3t & (1a)9] A=}
TYsHA AEsto] HAE(0.93 g, 83.8%)2 AUtk IR
(em™) : 1375, 1191, "H-NMR(CDCls, 6 ) : 1.0-1.1(d, 6H),
2.87(m, 1H), 2.93(s, 3H), 6.4-6.6(m, 3H, aromatic H),
7.2-73(m, 3H, aromatic H), MS(m/e) 335(M"),
135(base).

2-isopropylphenol(5) (0.5

9
0

FeY ME

2.4 AEHAUT0 H

2.4.1 in vitro StREEAE

g

A2 AL PDA(potato dextrose agar) 3.9 g2 5
225100 mloﬂ galjslo] IFHF(121C, 155)3 3 uj
o] L= 5007} EEE A3 DMSO (dimethyl
sulfoxide)ol] =<1 FAJeH A RE HiR|L} E3ste] X5
EE 100 ug mL'7F HE2 g F HE 4] 20 mLY
ol PDA Eehl 8 Assialch, Sl 4
’?3“"]’ HiRE iR Fodoll w5 A Fe17h v} gt
S5 42 5 mm] agar died QESHLOH, FEE
iR = HEARST, FE 75%)0A wigstlct. Fat
UYL FAele] FAPEAS] R0ES) mmt 2
A W5 29SS 2gsiston € 4

<338 o] 13te] 71 Baghe SHgeR oot
[17].

Feh 5
A A

5 - Age #AHEAE 100

BRI FAHYAE

2.4.2 in vivo EEAME

Aol AMEE 20(FF
e

Wt ))sh EuRE(EE
24719 FE(10-15 ecm)E ARSI O M, H(EF
DY) 349719 FHQ25-30 em)E ARESISITE B4
7V =AY (Pyreularia grisea), W QR FE 0t EH
(Rhizoctonia Bl QlulS AWK Phytophthora
infestans), 2O|EtA W (Colletotrichum orbiculare)} 2
oS 7} 2 w(Sphaerotheca fusca)S AT OZE AAI5}A
=

ot

solani),
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Isopropylmethylphenyl benzenesulfonate G-=A]2] 443} AlSH Aol tist A2l

Aoz WG (Pyrcularia grisea)> RPA
(rice polish 20 g, dextrose 10 g, agar 15 g , &3 1L)
HiAel M 5 AFlolE2sT, R 22171
gty AHE ERAZAE E8to] Tween 200]
1,000 ppm 3-S5 1 x 10° spores mL™' 2] SEFNS ulS o]
49719] AEH Ade] 2 HmSch

W AR L LjulE W H(Rhizoctonia  solani)-S PDAH|A]
2804 22071 HieFssich AR FAH 6 mm A
S 121 CoA 3024 23] HitE U7]E(wheat bran
medium : wheat bran 200 g, %A 100 g, &5 100 mL)
HiRof] Mg & wjokst & HAE B R 7)AR] A
Foto] WS AEARY  EREYUESHA
(Phytophthora  infestans)2  V8H|X|(V8-juice 200 ml,
CaCO; 4.5 g, agar 20 g, 374> 800 mL)o]| =3t 5 2l
FullelE (0T, FR)ollA 7Y viFsto] BAE AL
Aol 71StAE A2 A|(spreaden) 2 A| AT & Ql5fuo]
H25T, Fx22D)olA 2%t skttt 48 4
32 4=315k0] Tween 200] 1,000 ppm FHG-E 1x10*
sporangia mL' 9] HEFNS ntSo] He 2-3¢]9] EnlE
R Aol 1T Atk QoA Yk 2 olehA]
W+ (Colletotrichum orbiculare)1}  QO|3|7}EH
(Sphaerothecafusca)->- PDA (potato dextrose agar)H]j %] o]
&S F dHlelEl 0T, FaollA 797t viFstel
. AAE BAZXE 4285)0] Tween 200] 1,000 ppm
Fo-% 1 x10° sporangia mL"' 9] HErNL nt5o] 1¢17]
o] FHO] Ho a=A Hustiit. 2442 JEE &
HEL dew chamber (27T, 95% FZ7)oNA 48 A7+
T T FLFA(25T, 80%)ollA FRA, AL
hro 2 A glon, Baje|o] TS 223
Ake 2Rl 2ol2h EokEtEe) B
ZAsiglon, WAt H9E WA
of WAl Eol 2Hsjo] he 3t 22 Aof o
Age AEelsch BE A 35 )4 AN
A HAR sk

I dr 22
2 o
s )
HOEoEﬂﬁmrQJJEPE

ol
-

= ol Job S
2 @

Ol
R
2

WAR%) =

APt HRtAZ(Ao)EY% -H 2 WA EY%

x 100

i
rn
a4
i)
Mo
w
o
rlI
Sz
il
>
ol
o
R
o
.-
N
a4
ucd)
=l
o
1o

—,‘%—Q*" A7& Windows statistical package, version 10.0

o] SPSS (SPSS Institute, Chicago, IL, USA) program-=-

]%—0}01] ANOVA testS AA|glF & Dunnett post-hoc test
3] p<0.05elA] ML AL

(]

3.

M

ot ¥ nE
3.1 REAESS &Y
Thymol(1)3} FARSFHE(2~5)0l theh Wk 2|87
Eo| Z3}HH isopropylmethylphenyl ester 3T 255
LA oS A B a7 sfelEe] 1zl g
13} Zh gHAdojH o] 3ol GC/MS, IR spectrum 9
IH-NMR spectrum= ©]-&3}th

3.2 REHSe ZEY

3.2.1 In vitro E8AE

AHE dYxZm FAIFAIE  isopropyl

methyl-phenol benzenesulfonate(la~5¢)o]| t)s}o] A|RE

Hizlo] &7t sto] Al WE=DEH(Pyrcularia

grisea) 9] 5% WES] QEASY FFEHL 24}

3}9ct.  Isopropylmethylphenyl benzenesulfonate(1a~5¢)

SEASO] g AEEaRe] Feans € 13} 2,
X 194 Hi= ufe} o] 2-isopropyl-5-methyl-phenyl

o-toluenesulfonate(lay= WH=HHH(Pyrcularia grisea)o]

PR

] 2-isopropylphenyl  2,4,5-trichloro-benzenesulfonate(5b)
= BulREuS AW Phytophthorainfestans)ol| 4] 2-iso
propylphenyl 2-methyl-5-nitrobenzenesulfonate(5e)+= 29|
3|7}V 2 8 (Sphaerothecafusca)l| 4] blastidin-s, dimetho
morph?} fenanrimol H T} SARSEAY 9423t SHA2HAS
BRI In vitro A oA Fd& Aol £ 6
29| 3}3E 2-isopropyl-5-methylphenyl o-tolue
nesulfonate(la), 5-isopropyl-3-methylphenyl 2,4,5-
trichlorobenzene-sulfonate(3b), S5-isopropyl-3-methyl

phenyl 2-mesitylene-sulfonate(3c), 5-isopropyl-3-methyl
phenyl 2-methyl-5-nitrobenzenesulfonate(3e), 2-isopropyl
phenyl  2,4,5-trichlorobenzenesulfonate(5b), 2-isopropyl
phenyl2-methyl-5-nitrobenzenesulfonate(5e) S A1'H3}o]

H, BOLE, Q0] 2zoA in vivo A& HAISFHTH
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OH OH
OH
OH £ OH
@ @) (€)) (C)) ®)
I
CI-?-R
(@]
o e}
I
O—?—R (H) O-?-R
O O-S—-R )
[ o (H)
O—S—R O—$—R
5 i
(1a~1e) (2a~2e) (3a~3e) (4a~4e) (5a~5e)

Cl Cl Cl
OLN NO.
R : cl 2 2
CH3 ClI Cl Cl H3C

(da~5a)  (Ab~5b)  (1c~5¢) (1d~5d)  (le~5e)
[Z12! 1] Isopropylmethylphenyl benzenesulfonate -3-=H| 52 §H4l(1a~5e)

[ 1] Isopropylmethylphenyl benzenesulfonate G-=H| 5] ot d-#&A(in vitro)

Growth Inhibition(%)

Pathogen | Pyrcularia Rhizoctonia | Phytophthora | Colletotrichu | Sphaerotheca
Compounds grisea solani infestans m orbiculare fusca p-value
Commercial chemicals 55 29 38 52 53
la 63 13 15 21 0 <.0001*
1b 13 15 16 23 11 .2455
Ic 20 0 0 16 0 .1622
1d 8 3 0 14 0 .1524
le 0 0 0 12 2532
2a 27 0 0 0 11 .0973
2b 24 0 0 0 0 .0862
2c 2 3 0 8 0 .3244
2d 25 9 10 5 0 0742
2e 3 0 0 0 8 .8221
3a 11 4 19 8 9 5421
3b 32 5 17 48 25 <.0001*
3c 26 27 0 17 0 <.0001*
3d 28 0 2 6 0 4316
3e 49 0 19 0 13 <.0001*
4a 5 0 2 30 0 3525
4b 21 0 0 12 0 4521
4c 41 5 12 13 0 .1982
4d 23 0 27 0 0 3672
4e 0 1 2 1 0 .9854
Sa 27 9 8 0 7 .5643
5b 28 5 45 0 12 <.0001*
5¢c 0 0 3 10 0 .1324
5d 22 1 0 14 13 5421
Se 47 0 21 0 55 <.0001*
*p<0.05
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Isopropylmethylphenyl benzenesulfonate &-%=A]2] 341}

Al el g g

[ 2] Isopropylmethylphenyl benzenesulfonate 3-=4|=0] thet

A (in vivo)

Control Value(%, 100 ug/m¢)
Pathogen Pyrcularia Rhizoctonia Phytophthora Colletotrichum Sphaer
Compounds grisea solani infestans orbiculare otheca | p-value
fusca
Commercial chemicals 83.2 70.4 81.7 92.0 84.5
la 94.7 23.0 17.8 26.5 0 <.007*
3b 50.9 12.8 57.0 83.0 44.4 | <.02*
3c 42.1 39.2 0 20.4 0 <.04*
3e 74.5 0 48.0 0 222 <.05%
5b 49.1 16.7 85.2 0 222 | <.005*
5e 70.9 0 45.4 0 86.3 | <.002*
*p<0.05
3.2.2 In vivo BE4H Fated A A2 94.7%, 85%%} 86%2] 93t At
T} 9455t 6714 B 550 AEHLH 2E Heiglen, A3 A+t =gyt Hely
j5le] 2L ANEE Auke ' 29} Atk F 204 FHugEe] tiste] 4%t ARadE veErd

+= Hfe} o] 2-isopropyl-5-methylphenyl o-toluene-
sulfonate(la)7} B = o)A 94.7%, 2-isopropylphenyl
2,4,5-trichloro-benzenesulfonate(5b)= EN}EJulESH
oA 85%E e, 2-isopropyl phenyl 2-methyl-
5-nitrobenzene-sulfonate(5¢)0] 2.0|3I7}E ol 4] 86%2]
WAEIE Uehpelth o @FolA isopropylpheny!
alkylate, isopropylphenyl benzoate, isopropyl-methylphenyl
alkylate?} isopropylmethylphenyl benzoate -G-E=3|E0|

ofg] el dHaITt US Lekem[13-16],
H o5Lof| A= isopropylmethyl phenyl benzenesulfonate
E+= isopropylphenyl benzene- sulfonate FE=HE% 4]
Edate] AHaTrt S-S Uk
4. 2 B
4290l % ARI0] Y thyme ©10] FAHel
thymol(1)7} F-AHEFEHE(2~5)]] ‘:HU} W 287150l

323+E sulfonyl ester =4 255 HASEAE F=A)
E9] AL IR spectrum, 'H-NMR spectrumI’—]- GC/MS=

wajstol G0l HeSS Spalskit. o F fEAEe
dhote] el Aol that RS AN 2
o HERYE, EolEIhg eI ol el

o 2 Uehpgich o] Feld 2isopropyl-
S-methylphenyl o-toluenesulfonate(la)= B = & ol A
2-isopropylphenyl 2,4,5-trichlorobenzene sulfonate (5b)+=
B AL ulS oA 2-isopropylphenyl 2-methyl-5-
nitro-benzenesulfonate(5e)= 20|37} 2ol A in vivo

2-isopropyl-5-methylphenyl-acetate 2} methyl (2-isopropyl-
5-methylphenoxy)-acetate 2T} =2 #2HA1S e
ek o] A3, (1a), (5b)¢} (Se) BFHET} 0|9 fFAREE
RS AFE ASTLEA o] AT M
o] 7 Ao= AtzHch

= L
AN
[}

=g A

]
rat

tn=2

[1] G. S. Helling,
Behavior of pesticides in soil,
pp. 147-240, 1971.

A. W. Brown, A ecology of pesticides, John wiley,
1978.

K. Hurele, Do suffer from pesticide?,
Pesticide Chemistry : TUPAC., (ed., Freshe, H., V.
C. H, Verlagsgellschaft, MB, H. Weinheion). pp.
319-327, 1991.

Y. Kurahashi, S. Sakawa, T. Kinbara, K.Tanaka and
S. Kagabu, Biological activity of carpropamid (KTU

P. C. Kearney and M. Alexan,
Advan. Agron, 23,

[2]

soil In

[3]

[4]

3616): A new fungicide for rice blast disease, J.
Pesticide Sci, 22, pp. 108-112, 1997.

S. E. Lee, B. S. Park, M. K. Kim, W. S. Choi, H.
T. Kim, K. Y. Cho, S. G. Lee, and H. S. Lee,

Fungicidal activity of pipernonaline,

[5]

a piperidine
alkaloid derived from long paper, Piper longum L.,
against phytopathogenic fungi, 20, pp.
523-528, 2001a.

B. H. Lee, W. S. Choi, S. E. Lee, and B. S. Park,

their

Crop Prot,

[6]

Fumigant toxicity of essential oils an

4861



grakely| setelie A A1 4|12, 2010

constituent compounds towards the rice weevil,
Sitophilus oryzae (L.), Crop Prot, 20, pp. 317-320,
2001b.

[71 B. Lawrence, Rosemary oil. Essential oils, USA
Allured Publishing, pp. 60, 1989.

[8] Larrondo, J. V., M. Agut, and M. A. Torras,
Antibacterial ~activity of essenes
Microbios, 82, pp. 171-172.

[9] G. N. Agrios, Significance of plant disease, In Plant

from labiates,

Pathology (4th edition), Academic Press, San Diego,
USA, pp. 25-37.
[10] P. Muller, Effect of pesticides of fauua and flora
Food
Implications, IAEA, Vienna.
[11] S. O. Duke, A. M. Rimando, S. R. Baerson, B. E.
Scheffler, E. Ota, and R. G. Belz, Strategies for the

use of natural

in  pesticide, In and  Environmental

products for weed managemet, J.
Pesticide Sci, 2, pp. 298-306, 2002.

[12] B. H. Lee, C. P. Annis, F. Tumaalii, and W. S.
Choi, Fumigant toxicity of essential oils from the
Myrtaceae family and 1,8-cineole against 3 major
stored-grain insects, J. Stored Prod. Res, 40, pp.
553-564, 2004.

[13] g4, A&, F=d, 9d8,
=093 I AHEE9 2
10(3), pp. 201-209, 2006.

[14] 24, A, Zed, 340, du8, deis 3
27, Thymol¥} Carvacrol F=AE9 AT A&
Helwto] gk e, sk ], 10(4), pp.
237-248, 2006.

[15] ¥4, F=d, HAEZ, oz,
Isopropylphenyl §-=415¢] g1}
o ARE,
50(3), pp. 178-186, 2007.

[16] ¥4, B2, ZF=d, 44, o3B3z, e 3

27, 4-Isopropyl, 5-isopropyl-3-methylphenol -3-%=3|

59 A AEdatl et b B, s

}3]%], 10(4), pp. 249-261, 2006.

et 532 H1Y Candidady Zltol
oA 244 B ketoconazole?te] H-g&}, thgtefst

3]A], 46(3), pp. 203-207.

J. Korean Soc. Appl. Biol. Chem,

[17]

Z| ¥ Al(Won-Sik Choi) (38

° 19749 24
QER)

° 19779 24
QRS

® 19859 24

QEEAR

° 1982 3¢ ~ 19899 2¢
Sefeta sfetrt w4

cHgeln A Est 14

et sttt
2t sttt
: et seta)

A

<ghyEol
7188, 71304, W=t}

L M 2(Seok-Woo Nam) A3
e 20074 2% : AP oA
F393 (olshh
© 2009 29 : LA 53
Fok} (o]shaAp
e 20099 39 ~ AR : LAY
aha AEE (hAkg)

4862

<THEop
S8k, 9718, AEstet
2 8 F(Hak-Cheun Kim) Bk
20024 29 : gyt 4
Fta} (o]3hAh
© 20049 29 : AL A

5313} (o]3H4 A}
© 2004 3% ~ A : ()AEA
oFrjjg]

< Hop
G718kt §715H4, AEek)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


