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2-(2,2- " A EL-2 3- T S K HIRIE-5-5£)-2-(1,2,4- = M- 1-FR &)1, 3- 25
NI E RS REIE M
GRS &

(IR R T 2B KD 410082)
CWIFL THFFL: Kb 410007)

F o RN WIS R

WE  LORER O ER, R Claisen THE. H&4F 2,2- - FFAL-5- £k JE-2,3- SR FFRI (4a). 2,2-— FJE-
5-LWiKE-2,3- AR IR (da~4e)Z KA GG B AT 12 B 2-(2,2- -2, 3- AU R R R -5-55)-2-(1,2,4-
- 1-FE)-1,3- AU IR (1a~10). A4 NMR, JCESHTEMUESS T, FRINR T 0 7 Plokt i s i s o 4k,
LR 1a, 1, Te, 1f, 1g A1 10 XK BEROW B 995K T 70% (25 mg/L), f6A %) 1a Fl 1b 6H/N 22 DR
WA IS PERL, 12352 80.0% (500 mg/L).

SEE 13- AURIF; 2,2- T HIE-2,3- AU TR 1,2,4- = SRENE I

Synthesis and Fungicidal Activity of 2-(2,2-Dimethyl-2,3-dihydro-
benzofuran-5-yl)-2-(1,2,4-triazole-1-methyl)-1,3-dioxolane

Li, Wan" Tang, Jiangang® Hu, Aixi** Ye, Jiao“ Yang, Zihui* Ou, Xiaoming”
(“ Colleage of Chemistry and Chemical Engineering, Hunan University, Changsha 410082)

(® Hunan Research Institute of Chemical Industry, Changsha 410007)

Abstract Benzofuran and 1,2,4-triazole have been rewarded with much priority for their broad spectrum of biological activi-
ties, especially in the agricultural field. In this specific domain, they have always been used as fungicides, pesticide and plant
growth regulators efc. Consequently, a series of new compounds containing 1,2,4-triazole, 1,3-dioxolane and benzofuran
moieties were designed and synthesized. 1-(2,2-Dimethyl-2,3-dihydrobenzofuran-5-yl)ethanone (4a) were prepared from
1-(4-hydroxyphenyl)ethanone in three steps. Subsequently, 2-(2,2-dimethyl-2,3-dihydrobenzofuran-5-yl)-2-(1,2,4-triazol-
1-methyl)-1,3-dioxolane (1a~11) were synthesized from compounds 4a~4c. All compounds were verified by NMR and ele-
mental analysis. Additionally, their fungicidal activities were evaluated against 7 kinds of crop fungus. The compounds 1a, 1b,
le, 1f, 1g and 11 had relatively good inhibitory activity against Sclerotonia sclerotiorum, and the inhibitory rate were above
70% at 25 mg/L. Meanwhile, compounds 1a and 1b possessed potent inhibitory activity (80%) against Blumeria graminis at
500 mg/L.

Keywords 1,3-dioxolane; 2,2-dimethyl-2,3-dihydrobenzofuran; 1,2,4-triazole; fungicidal activity

SRR (T2E 4 2,2- - F k-2, 3- AR If IR
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AR IE T IRIESROR A UL R R dus v iz
TEWIE M — BT Z a2 (s R I 28
AR 24 R R B R AR A R, N R s fs R,
)i, 22 TR MR 2R AL 5 b )ik 32 2 DURI R R
oS R IR N SR, AEAE N A BRI AT
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SRR Y S (5] NWEMBIRHIS T 4-(7-F R HE-2,2-
T 3. AR IR -5- L) -2- T S R E M (A), Tk
AGIBIIEC Y 5 A7 I N T ZBEMER A 1 T 4-(7-H1 48,
H5-2,2- -2 3- AR IR -5 -0 )- 2 W 2R AL R M
B), th& A Al B BATEUFIRTE . AR BRI
PEOEBL LR SC[12, 1310935 F, A RASE I AR
K BHAGI A GEVERER] 1,2,4- =0 1,3- 4R FF, Bt
BT 12 A 2-2,2- = R -2,3- T AL K I R I -5
HFo)-2-(1,2,4- = M- 1-FHIE)-1,3- R FHb & 1
(Scheme 1), FFMIA T Ho6F 22 P g 040 v 1, 389>
WAV EAT R I A RS PE.

1 ZR51t
4-((2-FEFAE)AE)F ZH(2)H & K

T3 99)25 55 T N S KR ZRE R RO O-H AL J
I (RIS, NG5 RN 1.

R IR O-I A REAL S AR 520
Table 1 The influence of solvents on the synthesis of com-
pound 2

1.1

No.  Solvent Temp./C Time/h  Yield/% of 2
1 CO(CHz), 50 7.0 61.7
2 H,0 70 7.0 55.2
3 EtOH 70 7.0 93.7

—Q

A

\@@i

CI\)]\

o~

ML 1 ATE, SEEAERR, PIaME 2 e
(93.7%), WHTIRZ(61.7%), /KEAK(55.2%).
12 4-BE-3--FEERE)EZI3)HERK

Claisen HHE SN AIMIERE E A NN-—FHOR
JEB AR RC VS RS T X = R
X} Claisen HEHER NI FEM. I HIA NN-—
ARHE(193 CHiF, ik 3 IR Ri(74.1%); GHFEER
TEREF(200 CHIF, JsUBHR A4, R R 33.4%;
AT, BEENAEAEY 2 #1200 CULE, BT
WER R, RIS R, WA A B E AR N ).
A F N ON-Z H BE R A Claisen SEHE [ WV [F1#5 711,
1.3 22-“HE-5-1 B E-23-ZEFHKE S)NE
¥

PL1,3-5(-5,5- - L R (DCDMH) fE A AL 7, 4a
NIEW, HET Ll FAi W EIRE RNV o -

Vzwew + Vew=2 .2 DXERALEY) 5b 520, 4
WoR: £ =60 TIN50 C)Hr, sk EA

AR AETCIK LEE60 C)F, FER K a-FAH
FMLAY) Se(hE 40.5%); £ =FH Hhi- LR A
(60 O, KA ERBIEMEE o £7[FB AR, 531
A4 Sb(ICE 41.7%, Scheme 2).

~
H (o}
O
o (&( \©7X N
) \ \>/N\v© 4
R S

o)
N,N-dimethylaniline w HCO,H w
K,COg, KI, reflux o)
EtOH 70 C reflux 4a
O lN\
AN
[X] \=N
i TsOH, reflux, toluene K,CO3, TBAB
DMSO/DMF
4a~ 4° 5a ~ 5d reflux
4b:R' = MeO 5a: R'=H, X=Br; 5b: R'=CI, X=CI; Ga 6l
4c:R' = EtO 5¢: R'=MeO, X=Br; 5d: R'=EtO, X=Br 6a ~ 6¢, 6g ~ 61: X = Br
R? 6d ~ 6f: X = CI
4 ‘ N/\
O ON N 1a,6a:R'=H, R?=H; 1b, 6b: R' =H, R? = CHj; 1c, 6¢: R' = H, R?= n-Pr;
1d, 6d: R' = CI, R? = H; 1e, 6e: R' = CI, R? = CHj; 1f, 6f: R' = CI, R = n-Pr;
o) 1g, 6g: R' = MeO, R? = H; 1h, 6h: R' = MeO, R? = CH3; 1i, 6i: R' = MeO, R? = n-Pr;
R 1j, 6j: R' = EtO, R? = H; 1k, 6k: R" = EtO, R? = CHg; 1I, 6I: R =EtO, R? = n-Pr
1a~1I
Scheme 1
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O
o cl
DCDMH
© Cl
4a 5b
O
I
O
5e
Scheme 2
14 2-(2,2-Z B E-2,3-Z S EHMKIG-5-5)-2-(1,2,4-

=M-1-BE)1 3-ZE R (1la~11)HE K
MR 5 ok, Sl HAR &Y 1, A5G

%2k (Scheme 3) A fitiE+%.

S RIS R 2R A B — 0 ] N B JEAT; B
ARAEEATU, IRAMEAF B H ARG ). TTRERAL S 7
FERRIRMEAR R, =M F AR IR 755 HOd:, st
GEK D) THEIEALE I 8 (Scheme 4), 41L& 7 LLESE Y
IlE 8 A7AE, MHARMAL S N ERET. DRk, AR SCRA
AL B il HEsL &9 1.

1.5 REFEMHITFMN

AT EMNRS Rk 2 Pros. & 2 4R YR 18
25 mg/L WRJE R, 1a, 1b, 1e, 1f, 1g, 11 SHlSE HAZ R H A
B IR, RIAAE 70% L b, otk &4 1f
TR, RIS 84.1%. LA 1o PR B AR 2 0 1R A/

Route A: R2
N\
X HN :| /> /—<
K,CO3, TBAB TsOH Tquene
DMSO
5a ~ 5d X =Cl, Br
1a~1l
Route B: R?
/ Z \ R2
d ‘ 0.0 /_g N=\
TsOH, PhCH,4 N

5a~5d X=Cl,Br

XN
K,CO3, TBAB, DMSO )(D)@

6a ~ 6l X Cl, Br

1a~1|

Scheme 3

H
(0] =N N
0 oH =
0 o
! 1
R g

Difficulty

Scheme 4
2 WAEY 1a~11 PR BEEHEGHI 2R /%)

Table 2 Fungicidal activity (inhibition rate/%) of target compounds 1a~11

Compd. 25 mg/L 500 mg/L
G. zeae P. capsici A. alternata B. cinerea S. sclerotiorum R. solani B. graminis
1a 29.0 16.9 204 — 79.7 — 80.0
1b 29.0 5.1 40.8 27.0 76.8 — 80.0
1c 45.2 16.9 61.2 6.8 65.2 — 60.0
1d 4.8 — 10.2 13.5 58.0 — —
le 21.0 34 26.5 6.8 72.5 10.0 —
1f 37.1 16.9 40.8 4.1 84.1 20.0 10.0
1g 21.0 8.5 10.2 6.8 79.7 — —
1h 12.9 16.9 10.2 6.8 65.2 — —
1i 21.0 8.5 10.2 6.8 36.2 — —
1j 8.1 34 10.2 13.5 36.2 — —
1k 9.7 — 10.2 6.8 36.2 — —
11 25.8 22.0 10.2 6.8 72.5 — —
2274 http://sioc-journal.cn/ © 2014 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2014, 34, 2272~2278
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72 75 B WA R AR P, PR A 61.2% 1
45.2%, HABL G BRIE — & MHNEIE2E; 1a F1 1b
X /INZE ORI R A RS PR, S 26380 80.0%.

TEFHIE) 7 R i, LA 1 RIBUREE R X995 B
FATR i FE FEEHEE. 24 R'=H, CI I}, Xkl
K R AZ 0 R AT R S 05 B R AR PE = T R'=MeO,
EtO . XF/NE Ry A (s iR, B4 R'=H
(1a, 1b, 1c)BF, A YIR/INZE ORI AT ISR, 4
R' g SLAMEAR IR, X6 /NS PR 1 0 i ek
N M IOE A PR G

BUARIE R X A S ME A — 2 5, 24 R>=n-Pr
i, BRALEH e, 1F, 1, 100/ 22 R0 1A OO 200
B MR L B S YR 2 T RP=H, CH;
A, AR LA BAT PRI TG 1 S i AN K.

2 R'=Cl, R*=n-Pr I, EILEW 1 BA T 1) 4%
G, DUHAE N e S AT T R IEAET .

2 Zig

A-F2FLR 2 A WY, . Claisen FEHE. FAATH 2,2-
FHJE-5- O AE-2,3- A AT (4a). L&Y 4a~4c &2
RN S A E L S N AR S N A 12 Bl H btk &4
la~11, FHT T A A& R BA B N R 52 e, A
T N4 AT.

ABETENRRER I, AENARRE T, 1f X B i
I3 TR AR 1 5 1 (84.1%); 1a, 1b X /NZZE M0 B A% K
T PEELIF(80.0%); 1o S /iR 2 03 B A L IRy 4 v
PE(61.2%); BUIRIE R AT R A0 A4 (300135 1 20 4 ¢

. A AY I AT IR B
3 ZEEHESHS
3.1 UESIKH

VARIAN INOVA-400 ¥t LR (3 H), "H Bt 3t
PRATH A 400 MHz, BC KRR N 100 MHz, TMS
P kR; VARIO EL T JGE /WA (8 E); RY-1 445 2500
TEAXCRE TR IMXZS) ), TERERIE; ZF-2 T —=H
BAMUE (BT e H AR ).

R ENT AR A ENTREIR (B S T A R)).
T FHARFRI38 2k 23 Hr 4 Bl Tl b
3.2 A E
321 22-—9WHA-5-TBA23- AR FHkh(da~
4¢) 498~ AR,

50 mmol 4-F2IEHE ZFd. 50 mmol MRIRA . L&
kB0 K 50 mL ZEEHI 200 mL = Ui, 70 ‘C R4
PEIAT SN 55 mmol 2-FF LA LS, T N o Jin 4k
SEIN 6 h. HHE, BERCP A 100 mL /KA1 50 mL 4
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e, 70, BCAHUA T, AR s ik 2, e
93.7%. "H NMR (400 MHz, CDCl;) 6: 1.84 (s, 3H, CHj),
2.54 (s, 3H, CH3), 4.50 (s, 2H, CH,), 5.02 (s, 1H, CCH,),
5.09 (s, 1H, CCH,), 6.95 (d, J=8.0 Hz, 2H, C¢H,-3,5-H),
7.93 (d, J=8.0 Hz, 2H, C¢H,-2,6-H).

0.09 mmol &%) 2, 40 mL N,N- " FIEZE Iz, $Hidk
[FIGERAY. 9 h, RNVEEW S, I 100 mL A7 yifk, H 4
mol/L S A MBNKIEIIESE 4 WK, & IFKM, AR
R, R AR, TR, A K A A 3,
% 74.1%. m.p. 84~85 “CCCHRME!": 64.0%, 86 C); 'H
NMR (400 MHz, CDCls) d: 1.75 (s, 3H, CH3), 2.55 (s, 3H,
CHs), 3.43 (s, 2H, CH,), 4.88 (s, 1H, CCH,), 4.96 (s, 1H,
CCH,), 6.89 (d, J=8.2 Hz, 1H, C¢H;-5-H), 7.79 (d, J=
10.4 Hz, 2H, C¢H3-2,6-H).

0.07 mmol /L4543, 70 mL R, iRl [ W 4 h.
BN, & PR, o S%E A Ak
WLE, KUE, MRS KR TE, TP, B,
LI AL RO AR 4a, R 61.0%. m.p. 89~90
COCBtE™: 50.0%, 86~87 “C); '"H NMR (CDCls, 400
MHz) J: 1.49 (s, 6H, 2 X CHj), 2.53 (s, 3H, CH3), 3.03 (s,
2H, CH,), 6.73 (d, J=8.0 Hz, 1H, C¢H3), 7.77~7.80 (m,
2H, C¢H3).

4b 1 4¢ $2SCRR[12107 756 L.

322 22-Z FH-5-8 LBEAR-23- = ARk
(5a~5d) 894,

40 mmol &%) 4a, 40 mL =5 H 4%, 40 mL LR 4
A1 44 mmol 1,3-—5(-5,5- ~FFELAEIA, A ZE] 200 mL
U R EE 20 min, I 20 mL ZEE, 60 CHiiHE
S, TLC il 2 JsURE RN 56 4. | N8 i s )i,
LR LBEVEAR, 43 ) FH K RO R AL A K e e, T
WAANZE, BB, CREEL WA A4k Sb, R
41.7%. m.p. 121~122 “C; '"H NMR (CDCl;, 400 MHz)
1.57 (s, 6H, 2XCHs), 3.14 (s, 2H, CH,), 4.61 (s, 2H,
CH,CI), 7.70 (s, 1H, C¢H,), 7.80 (s, 1H, CgH,).

Sa, Sc, 5d ¥l 2% DL AR A SRAKR T, 44 Cik[12]
JiidA k.

323 2-BFH 2-2,2-=F #-23- = AR Hk-5-
H)-1,3- = FURIR(6a~61) 49 A A%,

5 mmol L &4 5, 7 mmol - JGHE, 0.10 g X FH Atk i
K 20 mL FEEHIAZ] 100 mL = O, BT ROV
3.5~5.0 h. AHIR NI, Kk, BCEHUZ T, B,
FEETIFAL G 6a~61, L2 77.2%~88.0% (3 3).
3.2.4 2-22-=FAE-23- A K Frkh-5-2)-2-
(1,2,4- =2 1-F H)-1,3- = AR IR (1a~ 1) 898 A%,

4 mmol 1,2,4-=, 0.75 g BREZHN, 0.10 g Y ] HEiR

http://sioc-journal.cn/ 2275
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R3 AEW 6 ISR R K

Table 3 Times, yields, melting points data of compound 6

Compd. R R’ X  Appearance Time/h Yield/%
6a H H Br Yellow liquid 4.0 77.2
6b H CH; Br Yellow liquid 3.5 82.6
6c H n-Pr  Br Yellow liquid 4.0 81.6
6d Cl H Cl Yellow liquid 4.0 78.3
6e Cl CH; Cl Yellow liquid 4.0 88.0
6f Cl n-Pr  Cl Yellow liquid 5.0 85.6
6g MeO H Br Yellow liquid 4.0 79.3
6h MeO CH; Br Yellow liquid 4.0 81.3
6i MeO n-Pr Br Yellow liquid 4.5 80.4
6j EO H Br Colorless liquid 4.5 81.1
6k EtO CH; Br Yellow liquid 4.0 80.3
61 FEtO n-Pr Br Yellow liquid 5.0 84.4

1k #%(TBAB) % 15 mL DMSO/DMF, #i# 137 30 min J5,
SN 5 mL % 3 mmol 1454 6 1) DMSO/DMF ¥,
M5, RSN 9~16h, SNV IRA L fdE, JEHN 40
mL 7KF1 30 mL —50HGE, 70, B BLZ, KvE, T,
R, KRN HARE Y 1a~11.

2-(2,2- = W AE-2,3- AR I R IR -5- 28 )-2-(1,2,4- =
ME-1-F3E)-1,3- 4RI (1a): /£ DMSO 1, M 9 h,
AR, K 61.3%. m.p. 103~105 C; '"H NMR
(400 MHz, CDCl3) §: 1.48 (s, 6H, 2X CHj), 3.00 (s, 2H,
CH,), 3.74 (t, J=6.8 Hz, 2H, OCH,), 3.80 (t, J=6.8 Hz,
2H, OCH,), 4.49 (s, 2H, NCH,), 6.70 (d, J=8.4 Hz, 1H,
CeHs-7-H), 7.25~7.26 (m, 2H, C¢H3-4,6-H), 7.96 (s, 1H,
triazole-5-H), 8.21 (s, 1H, triazole-3-H); *C NMR (100
MHz, CDCl;) d: 28.1, 42.6, 56.7, 65.1, 87.4, 107.7, 109.4,
122.8, 126.0, 127.7, 128.8, 130.4, 151.2, 159.6. Anal. calcd
for C1¢H,oN;05: C 63.77, H 6.36, N 13.94; found C 63.74,
H 6.47, N 13.88.

4-FE-2-(2,2- I JE-2,3- A R IR IR -5 -
$)-2-(1,2,4- = M- 1-F 55)-1,3- 5 %I (1b): £ DMSO
o, RV 9 h, A3 EEE, I 52.4%. mp. 107~109
‘C; 'TH NMR (400 MHz, CDCl;) 6: 1.07 (d, J=6.0 Hz, 3H,
CH3), 1.48 (s, 6H, 2 X CH3), 3.01 (s, 2H, CH,), 3.07 (dd,
J=6.4, 7.6 Hz, 1H, OCH,), 3.90 (dd, J=6.4, 7.6 Hz, 1H,
OCH,), 4.09~4.10 (m, 1H, OCH), 4.47 (s, 2H, NCH,),
6.71 (d, J=7.2 Hz, 1H, C¢Hs-7-H), 7.25 (d, J=7.2 Hz,
1H, C¢H;-6-H), 7.26 (s, 1H, C¢Hs-4-H), 7.97 (s, 1H,
triazole-5-H), 8.27 (s, 1H, triazole-3-H); *C NMR (100
MHz, CDCl;) d: 17.7, 28.2, 42.9, 56.6, 71.4, 72.7, 87.4,
107.5, 109.2, 122.6, 125.5, 127.7, 130.9, 151.1, 159.7.
Anal. caled for C;;H,N;O;: C 64.74, H 6.71, N 13.32;
found C 64.91, H 6.78, N 13.12.

4- N B 2-(2,2- = H B -2,3- &K I R IR -5-

2276 http://sioc-journal.cn/
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H)-2-(1,2,4-=M-1-F1JE)-1,3- “ 4RI (1¢): £ DMSO
W, RN 10 h, fEREE, 1% 58.0%. 'H NMR (400
MHz, CDCl;) d: 0.86 (t, J=7.2 Hz, 3H, CH3), 1.18~1.40
(m, 4H, CH,CH,), 1.49 (s, 6H, 2XCH3), 3.01 (s, 2H,
CH,), 3.33 (dd, J=5.6, 8.0 Hz, 1H, OCH,), 3.92 (dd, J=
5.6, 8.0 Hz, 1H, OCH,), 3.61~3.63 (m, 1H, OCH), 4.42
(s, 2H, NCH.,), 6.69 (d, J=8.8 Hz, 1H, C¢H;-7-H), 7.25~
7.27 (m, 2H, C¢H;-4,6-H), 7.94 (s, 1H, triazole-5-H), 8.19
(s, 1H, triazole-3-H). Anal. calcd for C;9H,sN30;: C 66.45,
H 7.34, N 12.24; found C 66.50, H 7.30, N 12.28.

2-(2,2- "W RE-7--2,3- AR IR -5-
F)-2-(1,2,4- = M- 1-F3)-1,3- 4 IR (1d): /£ DMSO
t, SOV 14 h, A3 B A, R 40.9%. m.p. 96~98 C;
'H NMR (400 MHz, CDCl;) d: 1.54 (s, 6H, 2 X CH3), 3.08
(s, 2H, CH,), 3.74 (t, J=6.4 Hz, 2H, OCH,), 3.80 (t, J=
6.4 Hz, 2H, OCH,), 4.48 (s, 2H, NCH,), 7.13 (s, 1H,
CeHr-4-H), 7.30 (s, 1H, C¢Hy-6-H), 7.95 (s, 1H, triazole-
5-H), 8.20 (s, 1H, triazole-3-H); BC NMR (100 MHz,
CDCly) &: 28.17, 43.27, 56.33, 65.24, 88.84, 106.96,
114.87, 121.06, 126.09, 129.17, 132.11, 144.45, 151.10,
155.45. Anal. caled for Ci¢H,sCIN;O;: C 57.23, H 5.40, N
12.51; found C 57.41, H 5.45, N 12.45.

4-HFE-2-(2,2- I RE-T7-5(-2,3- AR T IR -5
HF)-2-(1,2,4- = M- 1-F HE)-1,3- 5 IR (1e): /£ DMSO
t, RY16 h, fFEE A, #E 47.7%. mp. 74~76
“C; "H NMR (400 MHz, CDCl;) 6: 1.16 (d, J=6.4 Hz, 3H,
CH3), 1.54 (s, 6H, 2 X CH3), 3.08 (s, 2H, CH,), 3.28 (dd,
J=5.6, 8.0 Hz, 1H, OCH,), 3.95 (dd, J=5.6, 8.0 Hz, 1H,
OCH,), 3.70~3.75 (m, 1H, OCH), 4.42 (s, 2H, NCH,),
7.14 (s, 1H, C¢H,-4-H), 7.30 (s, 1H, CeH,-6-H), 7.93 (s,
1H, triazole-5-H), 8.20 (s, 1H, triazole-3-H). Anal. calcd
for C;7;H,,CIN;05: C 58.37, H 5.76, N 12.01; found C
58.30, H 5.82, N 11.94.

4- T4 H-2-(2,2- 750 -2,3- AR I g -5-
FH)-2-(1,2,4- = M- 1-F 38)-1,3- 4 IR (1F): /£ DMSO
W, RV 16 h, fHEEEE, 0% 36.8%. 'H NMR (400
MHz, CDCl;) d: 0.88 (t, J=7.0 Hz, 3H, CH3), 1.20~1.40
(m, 4H, CH,CH,), 1.52 (s, 6H, 2XCH3), 3.73 (s, 2H,
CH,), 3.19 (dd, J=6.4, 7.2 Hz, 1H, OCH,), 3.87 (t, J=7.2
Hz, 1H, OCH,), 3.93~3.95 (m, 1H, OCH), 4.45 (s, 2H,
NCH,), 7.18 (s, 1H, C¢H,-4-H), 7.37 (s, 1H, C¢H,-6-H),
7.93 (s, 1H, triazole-5-H), 8.20 (s, 1H, triazole-3-H). Anal.
caled for C;oH,4CIN;O5: C 60.39, H 6.40, N 11.12; found
C 60.46, H 6.47, N 11.08.

2-(7- B AR AL -2,2- W R 2,3 AR O MR IR -5-
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HE)-2-(1,2,4-=Mp-1-H3E)-1,3- 4 %IR(1g): £ DMSO
t, K10 h, KR E A, B 48.5%. mp. 99~
101 “C; "H NMR (400 MHz, CDCl;) 6: 1.52 (s, 6H, 2X
CH3), 3.03 (s, 2H, CH,), 3.74 (t, J=7.2 Hz, 2H, OCH,),
3.83 (t, J=7.2 Hz, 2H, OCH,), 3.86 (s, 3H, OCH3), 4.50
(s, 2H, NCH,), 6.86 (s, 1H, C¢H,-4-H), 6.91 (s, 1H,
C¢H,-6-H), 7.96 (s, 1H, triazole-5-H), 8.22 (s, 1H,
triazole-3-H); *C NMR (100 MHz, CDCl;) §: 28.3, 43.2,
56.1, 56.7, 65.2, 88.0, 107.5, 108.6, 114.8, 128.0, 131.5,
144.3, 144.5, 147.7, 151.0. Anal. calcd for C;7H,N304: C
61.62, H 6.39, N 12.68; found C 61.57, H 6.34, N 12.49.

4-FR LD (7- P4 HE-2,2- — P L2, 3- A K I IR -
5-35)-2-(1,2,4- = M -1 IR )-1,3- A 3R (Th): 7
DMSO 1, % 10 h, f3K8E A RE A, 1 71.1%. mp.
107~109 ‘C; '"H NMR (400 MHz, CDCl3) 0: 1.08 (d, J=
6.4 Hz, 3H, CH3), 1.52 (s, 6H, 2 X CH3), 3.03 (s, 2H, CH,),
3.09 (dd, J=6.8, 7.6 Hz, 1H, OCH,), 3.91 (dd, J=6.8, 7.6
Hz, 1H, OCH,), 3.87 (s, 3H, OCH3), 4.09~4.14 (m, 1H,
OCH), 4.47 (s, 2H, NCH,), 6.88 (s, 1H, C¢H,-4-H), 6.92
(s, 1H, C¢H,-6-H), 7.95 (s, 1H, triazole-5-H), 8.21 (s, 1H,
triazole-3-H); *C NMR (100 MHz, CDCly) §: 17.92,
28.00, 42.97, 55.63, 71.14, 72.32, 74.16, 87.84, 108.34,
109.50, 114.52, 114.57, 127.77, 131.77, 132.80, 144.02,
147.57. Anal. calcd for C;sH»3N304: C 62.59, H 6.71, N
12.17; found C 62.72, H 6.75, N 12.15.

A-TR Fe-2-(7- P4 HE-2.2- — F L2, 3- A K IR IR -
5-3E)-2-(1,2,4- = Me-1-F 3E)-1,3- 4R IA(1i): 4 DMF
W, N 12 h, AR, 0% 38.8%. 'H NMR (400
MHz, CDCl;) §: 0.82~1.28 (m, 7H, CH,CH,CHj3), 1.40
(s, 6H, 2 X CHj3), 3.00 (s, 2H, CH,), 3.08 (dd, J=6.4, 6.8
Hz, 1H, OCH,), 3.81 (dd, J=6.4, 6.8 Hz, 1H, OCH,), 3.75
(s, 3H, OCH3), 3.88~3.91 (m, 1H, OCH), 4.51 (s, 2H,
NCH,), 6.81 (s, 1H, C¢H,-4-H), 6.89 (s, 1H, C¢H,-6-H),
7.92 (s, 1H, triazole-5-H), 8.35 (s, 1H, triazole-3-H). Anal.
calcd for C,0H»7N30,4: C 64.32, H 7.29, N 11.25; found C
64.39, H 7.35, N 11.22.

2-(7- L5 E-2,2- -2, 3- A R IR -5-
F)-2-(1,2,4- = Me-1-F FE)-1,3- 4 IR (1j): 7 DMF 1,
SV 10 h, A, 15 35.0%. mp. 94~96 C; 'H
NMR (400 MHz, CDCl3) 6: 1.43 (t, J=7.2 Hz, 3H, CH3),
1.51 (s, 6H, 2X CHj3), 3.02 (s, 2H, CH,), 3.74 (t, J=7.0
Hz, 2H, OCH,), 3.81 (t, J=7.0 Hz, 2H, OCH,), 4.11 (q,
J=6.8 Hz, 2H, OCH,), 4.50 (s, 2H, NCH,), 6.86 (s, 1H,
CeHy-4-H), 6.89 (s, 1H, C¢H,-6-H), 7.97 (s, 1H, triazole-
5-H), 8.22 (s, 1H, triazole-3-H); *C NMR (100 MHz,
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CDCly) o0: 15.9, 29.7, 44.4, 57.8, 65.6, 66.2, 89.2, 108.6,
111.3, 115.7, 129.8, 132.6, 144.8, 149.3. Anal. calcd for
CisH»N304: C 62.59, H 6.71, N 12.17; found C 62.73, H
6.77, N 12.10.

4-FRFE D (7- L5 HE-2,2- WKL 3- A A IEW -
5-9)-2-(1,2,4- = M- 1-F J8)-1,3- 4RI (1Kk): 7£ DMF
o R11 h, fREEEE A, i 36.1%. mp. 92~93
‘C; "H NMR (400 MHz, CDCl;) d: 1.07 (d, J=6.4 Hz, 3H,
CH,), 1.43 (t, J=7.2 Hz, 3H, CHy), 1.51 (s, 6H, 2 X CHs),
3.02 (s, 2H, CHy), 3.08 (dd, /=6.0, 7.6 Hz, 1H, OCH.),
3.91 (dd, J=6.0, 7.6 Hz, 1H, OCH,), 4.09~4.15 (m, 3H,
OCH/OCH,CHj), 4.46 (s, 2H, NCH,), 6.88 (s, 1H, C¢H,-
4-H), 6.92 (s, 1H, C¢H,-6-H), 7.95 (s, 1H, triazole-5-H),
8.21 (s, 1H, triazole-3-H); BC NMR (100 MHz, CDCl;) o:
14.8, 18.0, 28.3, 43.3, 57.1, 64.4, 71.4, 74.3, 87.7, 107.8,
110.1, 114.6, 128.3, 132.1, 132.8, 143.3, 148.1, 150.7.
Anal. caled for CoH,sN304: C 63.49, H 7.01, N 11.69;
found C 63.58, H7.15, N 11.64.

4-TFE-2-(7- LR FE-2,2- WKL 3- A A IE I -
5-3)-2-(1,2,4- = M- 1-F 3E)-1,3- 4R IF(11): 76 DMF
M, RN 12 h, fEEEIEAA, % 69.5%. "H NMR (400
MHz, CDCl;) ¢: 0.88 (t, J=7.0 Hz, 3H, CHj3), 1.18~1.40
(m, 4H, CH,CH,), 1.43 (t, J=7.0 Hz, 3H, CH3), 1.52 (s,
6H, 2 X CHjy), 3.02 (s, 2H, CHy), 3.15 (dd, J=6.4, 7.2 Hz,
1H, OCH,), 3.89 (dd, /=6.4, 7.2 Hz, 1H, OCH,), 3.95~
3.98 (m, 1H, OCH), 4.12 (q, J=6.8 Hz, 2H, CH,CHj),
445 (s, 2H, NCH,), 6.88 (s, 1H, C¢H,-4-H), 6.90 (s, 1H,
C¢H,-6-H), 7.93 (s, 1H, triazole-5-H), 8.19 (s, 1H, triazole-
3-H); “C NMR (100 MHz, CDCl;) §: 13.8, 14.9, 19.3,
28.3, 35.3,43.6, 57.4, 64.4, 70.1, 78.2, 87.7, 107.3, 110.4,
114.7,128.3, 131.9, 132.8, 143.0, 147.8, 150.7. Anal. calcd
for CHoN304: C 65.09, H 7.54, N 10.84; found C 65.26,
H 7.60, N 10.80.
3.3 BIFMLEYIETEENR

A 1a~ 1N BEAT A G PRI, 20t 73
Xt 7K R SR I3 1 (Rhizoctonia solani)~ T JR K 5 9
(Botrytis cinerea) « il 3¢ W ¥ Wi B (Sclerotonia  scle-
rotiorum)~ /NZZ IR W (Gibberella zeae) JRMUE 75
(Phytophythora capsici)~ & 7% /2 9% & (Alternaria
alternata)F1/N2 (K93 (Blumeria graminis) 7 73 15 ¥
FHEYE. ANZE R KRB SR A s 1k, 3K
IREEIREA S TSEBAZINBE AN AR TR . BIOARUSE 0
R MR IR B0 TR R BT, 2 SCHR[13] 07 VA i o
.
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