RjE2Ed 2013,15(6) 629 - 634
Chinese Journal of Pesticide Science http://www. nyxxb. com. cn

A

1-57 7 & -3-Bf B -5-F 8 & 2K 7 WK 1
ITEYMH AR RINEEE

HHat™', #FEE™, #HIW, EX

(L PYIEAMBI R PRI 2B, BRY #7%2 712100;
2. g2y T BESERE, L ifE 200040 )

W OE. 2 4-FRE2-B R e (1) A4 RAL, 2k A Al AR R A SRAL BB ) AF P AR 1-F
RS- ALK ok B8R (4) , B2 N-BuAL R 45 3] 24 A 1-57 F A -3-BE A -5-F AL K 5F ok vk BR
FrA M (5a~5x) B I EREE BT E SIS L ERNRATT FIE, T WEFEN T LERE
B, BT A B AR A 3t & s A B Jm A Botrytis cinerea $930F 87 K 3 A R R AR a9 kI 4E A, L P Si
(2-TATEBAITEY) Ao 5q(2-F AR TEEAATAYN) FHRZ, £ 50 ng/mL B g 305 F 5 3] A
95.9% #293.4% |,

KERR R ok BR  BRARAT A M ARG R B

DOI.. 10. 3969/]. issn. 1008-7303. 2013. 06. 05

i E 4y %2 1 Q965 ;0626. 23 TERFRAERD: A X2 %S :1008-7303 (2013 ) 06-0629-06

Synthesis and antifungal activity of 1-isopropyl-3-acyl-5-
methoxy-benzimidazolone derivatives
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Abstract ;: The intermediate 1-isopropyl-5-methoxy-benzimidazolone(4) was prepared starting from 4-
methoxy-2-nitroaniline (1) via alkylation, reduction of nitro group and cyclization reactions, and
twenty-four benzimidazolone derivatives(5a ~5x) were finally obtained by N-acylation with a variety
of acyl groups. The structures of the new synthesized derivatives were confirmed by 'H NMR and
elemental analysis. Antifungal activity tests indicated that all of the title compounds exhibited variable
inhibitory activitiy against the spore germination of Botrytis cinerea ,and the inhibition rates of the most
potential compounds Si and 5q at the concentration of 50 pg/mL were 95. 9% and 93. 4%,
respectively.
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Table 1 Physico-chemical and elemental analysis data of target compounds
wEY R R IhES 3 JLHEHT (HHHM) Elemental analysis( Caled. ) /%
Compd. m.p./C Yield/ % Formula C H N
5a CH, 124.3 ~125.9 72 C3H 4N, O, 62.85(62.89) 6.55(6.50) 11.24(11.28)
5b CH,Cl 182.3 ~184.3 69 C;3H;5CIN, O4 55.00(55.23) 5.77(5.35) 9.45(9.91)
5c p-OCH;C¢H,CH, 87.2 ~88.9 67 CyHy,N,0, 67.67(67.78) 6.32(6.26) 7.81(7.90)
5d p-CIC¢H, OCH, 150.5 ~152.3 63 C,oH,yCIN,0,  61.02(60.88) 4.99(5.11) 7.32(7.37)
Se CH; CH, 149.3 ~151.7 79 C,HgN,O; 63.95(64.10) 7.02(6.92) 10.14(10.68)
5f cyelo-Cy Hs 74.3 ~75.1 77 C;sHgN, O, 65.14(65.68) 6.79(6.61) 10.35(10.21)
5g CH, CHBr — 75 C;;H;N, 0, 49.01(49.28) 5.35(5.02) 8.47(8.21)
5h CH,CH,CH, 134.4 ~135.6 68 C,5H,,N, 04 64.87(65.20) 7.65(7.30) 10.33(10.14)
5i (CH;CH,),CH 56.3 ~17.9 78 C;;Hy,N, 0,4 66.67(67.08) 8.32(7.95) 9.01(9.20)
5§ CH;CH, (C¢H;s ) CH 65.2 ~67.0 71 C, HyN, 04 71.34(71.57) 7.15(6.86) 7.37(7.95)
5k CH;(CH,),CH, 60.4 ~61.8 80 CxHyN, 0, 66.01(66.18) 7.79(7.64) 9.33(9.65)
51 (CH,),CHCH, CH, 61.5~62.5 67 C,;H,, N, O, 66.78(67.08) 8.44(7.95) 9.37(9.20)
Sm CH; (CH, );CH, 64.3 ~65.7 74 C;H,yN, O, 67.35(67.08) 7.44(7.95) 9.58(9.20)
5n CH;(CH,),CH, 196.6 ~198.2 77 C3HyN, 04 67.77(67.90) 8.59(8.23) 9.14(8.80)
50 CH, (CH, ) ;CH, — 70 CoHyN, O, 68.97(68.65) 8.10(8.49) 8.55(8.43)
5p C¢H; 69.8 ~70.9 75 CisHigN,O5 69.72(69.66) 6.01(5.85) 9.45(9.03)
5q 0-CH;C¢H, 62.3 ~63.7 59 CyHyN, O, 70.10(70.35) 6.47(6.21) 8.52(8.64)
5r m-CH;C¢H, 55.4~56.8 65 C1oHyN, 0,4 70.49(70.35) 6.01(6.21) 8.88(8.64)
5s p-CH,C¢H, 99.4 ~101.9 61 CoHyN, O, 70.97(70.35) 6.38(6.21) 8.02(8.64)
5t 0-CIC¢H, — 70 C;3H;CIN, O, 62.89(62.70) 4.52(4.97) 8.39(8.12)
Su m-CIC¢H, 90.3 ~91.7 67 CsH;;CIN,O4 62.12(62.70) 5.33(4.97) 7.95(8.12)
5v p-CIC(H, 87.8 ~89.9 69 CxH;;CIN,0;  63.09(62.70) 4.58(4.97) 7.81(8.12)
5w p-FC¢H, 176.3 ~177.9 74 CgH,FN,0;  66.17(65.84) 5.01(5.22) 8.94(8.53)
5x p-NO,C4H, 129.6 ~131.8 75 CigH;7N; 05 60.99(60.84) 4.53(4.82) 12.04(11.83)




632

VT S O Vol. 15

*2 BirtE&wr'H NMR ##E(CDCl,,500 MHz)
Table 2 'H NMR data of target compounds( CDCI, ,500 MHz)

k&4 Compd.

'"H NMR, &,

Sa

5b

Sc

5d

Se

5f

58

5h

5i

5j

5k

51

Sm

Sn

50

Sp

1.53(d,J=7.2 Hz,6H,2 x CH; ) ,2.74(s,3H,CH, ) ,3.82(s,3H,0CH, ) ,4.66 ~4.68 (m,1H,CH) ,6.78 (dd,J =2. 4,
8.8 Hz, 1H,Ph),7.00(d,J/=8.8 Hz,1H,Ph),7.92(d,/=2.4 Hz,1H,Ph).

1.54(d,J=7.2 Hz,6H,2 x CH; ) ,3.83(s,3H,0CH, ) ,4.63 ~4.65(m,1H,CH) ,4.98(s,2H,CH,) ,6.81(dd,J =2.4,
8.8 Hz, 1H,Ph),7.03(d,J=8.8 Hz,1H,Ph),7.92(d,/=2.4 Hz,1H,Ph).

1.54(d,J=7.2 Hz,6H,2 x CH, ) ,3.77(s,3H,0CH, ) ,3.82(s,3H,0CH, ) ,4.47(s,2H,CH, ) ,4. 66 ~4.73(m,H,CH)
6.78(dd,J=2.4,8.8 Hz,IH,Ph) ,6.89(d,J =8.8 Hz,2H,Ph),7.00(d,J =8.8 Hz,1H,Ph),7.28(d,J =8.8 Hz,2H,Ph) ,
7.92(d,J=2.4 Hz,1H,Ph).

1.57(d,J=7.2 Hz,6H,2 xCH, ) ,3.82(s,3H,0CH, ) ,4.64 ~4.70(m,1H,CH) ,5.42(s,2H,0CH, ) ,6.82(dd,J =2.4,
8.8 Hz,1H,Ph),6.93(d,J=8.8 Hz,2H,Ph),7.03(d,/=8.8 Hz,1H,Ph),7.24(d,J =8.8 Hz,2H,Ph),7.92(d,J =
2.4 Hz, 1H,Ph).

1.26(t,J=7.2 Hz,3H,CH,),1.52(d,J=7.2 Hz,6H,2 x CH,),3.18(q,J =7.2 Hz,2H,CH, ) ,3.82(s,3H,OCH, ),
4.63 ~4.69(m,IH,CH) ,6.78(dd,J=2.4,8.8 Hz,1H,Ph),7.00(d,/=8.8 Hz,IH,Ph),7.95(d,/=2.4 Hz,1H,Ph).
1.07 ~1.10(m,2H,CH, ) ,1.25 ~1.28(m,2H,CH, ) ,1.54(d,J =7.2 Hz,6H,2 x CH; ) ,3. 52 ~3.57(m, 1H,CH) ,3. 80
(s,3H,0CH,) ,4.67 ~4.70(m,1H,CH) ,6.75(dd,J=2.4,8.8 Hz,1H,Ph),7.00(d,J =8.8 Hz,1H,Ph),7.87(d,J =
2.4 Hz,1H,Ph).

1.56(d,J=7.2 Hz,6H,2 x CH, ) ,1.96(d,J =6.8 Hz,3H,CH,) ,3.85(s,3H,0CH, ) ,4.68 ~4.72(m,1H,CH) ,6.16(q,
J=6.8 Hz,1H,CH) ,6.82(dd,J/=2.4,8.8 Hz,1H,Ph) ,7.05(d,J =8.8 Hz,1H,Ph),7.93(d,/=2.4 Hz,1H,Ph).
1.04(t, J=7.2 Hz,3H,CH,),1.52(d,J=7.2 Hz,6H,2 x CH, ) ,1.77 ~1.82(m,2H,CH, ) ,3. 17(t, J=7.2 Hz,2H,
CH,),,3.82(s,3H,0CH,) ,4.62 ~4.69(m,1H,CH) ,6.77(dd,J =2.4,8.8 Hz,IH,Ph),7.00(d,/=8.8 Hz, IH,Ph),
7.95(d,J=2.4 Hz,1H,Ph).

0.96(t, J=7.2 Hz,6H,2CH,),1.52(d,J =7.2 Hz,6H,2 x CH; ) ,1.61 ~1.66(m,3H,CH, ,CH),1.80 ~ 1. 87 (m,2H,
CH,),3.82(s,3H,0CH,) ,4.67 ~4.70(m,1H,CH) ,6.78(dd,J=2.4,8.8 Hz,1H,Ph),7.00(d,/=8.8 Hz,1H,Ph),7.97
(d,J=2.4 Hz,1H,Ph).

0.94(t, J=7.2 Hz,3H,CH,),1.50(d,J=7.2 Hz,6H,2 x CH;) ,1.92 ~2.24(m,2H,CH, ) ,3.82(s,3H,0CH, ) ,4. 64 ~
4.67(m,1H,CH) ,5.32(t, J=7.2 Hz,2H,CH, ) ,6.73(dd,J=2.4,8.8 Hz,1H,Ph),7.00(d,J=8.8 Hz,1H,Ph),7.23 ~
7.48(m,4H,Ph),7.96(d,J=2.4 Hz,1H,Ph).

0.96(t, J=7.2 Hz,3H,CH,),1.42 ~1.46(m,2H,CH,),1.52(d,J=7.2 Hz,6H,2 x CH, ) ,1.73 ~1.76 (m,2H,CH, ),
3.17(t,J =7.2 Hz,2H,CH,) ,3.82(s,3H,0CH, ) ,4.62 ~4.69(m,1H,CH) ,6.76 (dd,J =2.4,8.8 Hz,1H,Ph),7.00(d,
J=8.8 Hz, IH,Ph),7.94(d,J =2.4 Hz,1H,Ph).

0.97(d, J=6.4 Hz,6H,2 xCH,),1.54(d,J=7.2 Hz,6H,2 x CH; ) ,1.65 ~1.72(m,3H,CH, ,CH) ,3. 19(t, J=7.2 Hz,
2H,CH,),3.82(s,3H,0CH,) ,4.65 ~4.69(m,1H,CH) ,6.78(dd,J=2.4,8.8 Hz,1H,Ph),7.00(d,J=8.8 Hz,1H,Ph),
7.94(d,J=2.4 Hz,1H,Ph).

0.92(t, J=7.2 Hz,3H,CH,),1.38 ~1.40(m,4H,2 x CH,) ,1.54(d,J =7.2 Hz,6H,2 x CH; ) ,1.75 ~ 1. 78 (m,2H,
CH,),3.17(t, J=7.2 Hz,2H,CH, ) ,3.82(s,3H,0CH, ) ,4.64 ~4.67(m,1H,CH) ,6.78(dd,J =2.4,8.8 Hz, 1H,Ph),
7.00(d,J=8.8 Hz,1H,Ph),7.94(d,J=2.4 Hz,1H,Ph).

0.89(t, J=7.2 Hz,3H,CH,),1.31 ~1.44(m,6H,3 x CH,),1.54(d,J=7.2 Hz,6H,2 x CH;),1.75 ~ 1. 78 (m,2H,
CH,),3.17(t, J=7.2 Hz,2H,CH, ) ,3.82(s,3H,0CH, ) ,4.64 ~4.69 (m,H,CH) ,6.78(dd,/ =2.4,8.8 Hz, 1H,Ph),
7.00(d,J=8.8 Hz,1H,Ph),7.94(d,J=2.4 Hz,1H,Ph).

0.88(t, J=7.2 Hz,3H,CH,),1.24 ~1.42(m,8H,4 x CH,),1.54(d,J=7.2 Hz,6H,2 x CH;),1.75 ~ 1. 78 (m,2H,
CH,),3.17(t, J=7.2 Hz,2H,CH, ) ,3.82(s,3H,0CH, ) ,4.63 ~4.70(m,1H,CH) ,6.78(dd,J =2.4,8.8 Hz,1H,Ph),
7.00(d,J=8.8 Hz,1H,Ph),7.94(d,J=2.4 Hz,1H,Ph).

1.54(d,J=7.2 Hz,6H,2 x CH; ) ,3.82(s,3H,0CH, ) ,4.63 ~4.69(m,1H,CH) ,6.67(dd,J=2.4,8.8 Hz,1H,Ph),6.79
(d,J=2.4 Hz,1H,Ph),7.07(d,J=8.8 Hz,1H,Ph) ,7.46 ~7.64(m,4H,Ph) ,8.13(d,J =2.4 Hz,1H,Ph).
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¢ 2(%%) Table 2( Continued)

4# Compd.

"H NMR, &y

5q 1.

54(d,J=7.2 Hz,6H,2 x CH, ) ,2.39(s,3H,CH, ) ,3.81(s,3H,0CH, ) ,4.56 ~4.60(m, 1H,CH) ,6.68(dd,J=2.4,

8.8 Hz, 1H,Ph),7.00(d,J=8.8 Hz,1H,Ph),7.37 ~7.47(m,4H,Ph) ,7.92(d,J =2.4 Hz,1H,Ph).

S5r 1.

54(d,J=7.2 Hz,6H,2 x CH, ) ,2.42(s,3H,CH, ) ,3.82(s,3H,0CH, ) ,4.70 ~4.73(m, 1H,CH) ,6.65(dd,J =2. 4,

8.8 Hz, 1H,Ph),7.00(d,J=8.8 Hz,1H,Ph),7.34 ~7.43(m,4H,Ph) ,7.92(d,J =2.4 Hz,1H,Ph).

Ss 1.

52(d,J=7.2 Hz,6H,2 x CH; ) ,2.43(s,3H,CH; ) ,3.83(s,3H,0CH; ) ,4.58 ~4.62(m,1H,CH) ,6.78(dd,J =2.4,

8.8 Hz,1H,Ph),7.04(d,/=8.8 Hz,1H,Ph) ,7.26 ~7.29(m,2H,Ph) ,7.59 ~7.61(m,1H,Ph) ,7.68 ~7.70(m,1H,Ph) ,

8.01(d,J=2.4 Hz,1H,Ph).

.50(d,J=7.2 Hz,6H,2 xCH;) ,3.87(s,3H,0CH; ) ,4.55 ~4.59(m,1H,CH) ,6.83(dd,/=2.4,8.8 Hz,1H,Ph) ,7.05

1.54(d,J=7.2 Hz,6H,2 x CH; ) ,3.81(s,3H,0CH, ) ,4.70 ~4.73(m,1H,CH) ,6.67(dd,J=2.4,8.8 Hz,|H,Ph) ,6.78

(d,J=2.4Hz,1H,Ph),7.07(d,J=8.8 Hz,1H,Ph) ,7.42(t, J=8.0 Hz,1H,Ph) ,7.56(dd,/=2.4,8.0 Hz,1H,Ph) ,8.01

1.52(d,J=7.2 Hz,6H,2 x CH; ) ,3.84(s,3H,0CH, ) ,4.56 ~4.60(m,1H,CH) ,6.78(dd,J=2.4,8.8 Hz,|H,Ph),7.07

(d,J=8.8 Hz,1H,Ph) ,7.44 ~7.46(m,2H,Ph) ,7.63(d,J =2.4 Hz,1H,Ph),7.69 ~7.72(m,2H,Ph).

1.50(d,J=7.2 Hz,6H,2 x CH; ) ,3.84(s,3H,0CH, ) ,4.56 ~4.60(m,1H,CH) ,6.79(dd,J=2.4,8.8 Hz,1H,Ph),7.04

(d,J=8.8 Hz,1H,Ph) ,7.44 ~7.46(m,2H,Ph) ,7.63(d,J =2.4 Hz,1H,Ph),8.03 ~8.08 (m,2H,Ph).

5t 1
(d,/=8.8 Hz,1H,Ph) ,7.40 ~7.48(m ,4H,Ph) ,7.96(d,J=2.4 Hz,1H,Ph).
Su
(d,/=2.4 Hz,1H,Ph) ,8.11(d,J/=2.4 Hz,1H,Ph).
Sv
Sw
Sx

1.50(d,J=7.2 Hz,6H,2 x CH; ) ,3.86(s,3H,0CH, ) ,4.53 ~4.56(m,1H,CH) ,6.83(dd,/=2.4,8.8 Hz,IH,Ph),7.06

(d,J=8.8 Hz,1H,Ph),7.76(d,J=2.4 Hz,1H,Ph) ,7.84 ~7.86(m,2H,Ph) ,8.32 ~8.34(m,2H,Ph).

2.2 LEYHIEEE

SR (3R3) R, A b 578 50 pg/mL
TR D TR BT A A S [ R AT
VERT, o S1(2- 23 T BEEEAT AR Y ) F Sq (2-F1 2
AR BEREATT A2 W) B0 B 6 PR JE O S FE AR R

G392 95. 9% H1 93. 4% , St (2-F 7K B Bt 2 A7 R
Pr) Sv(4-F AR BEEAT ) A Sw (4-50K F I
SLRTAE ) B AR AR A R g3 5
81.0% .84.3% F175.3%

£3 BERUEYWES pg/mL T EMRKEREHNINEFME
Table 3  Antifungal activity of target compounds against B. cinerea at 50 pg/mL

wEY RS ay B &Y RS &Y B
Compd. Inhibition rate/ % Compd. Inhibition rate/% || Compd. Inhibition rate/ % Compd. Inhibition rate/ %
5a 39.0 5g 50.0 Sm 58.7 5s 43.0
5b 45.7 5h 45.9 5n 13.4 5t 81.0
S5c 34.5 5i 95.9 50 28.5 S5u 59.5
5d 64.6 5j 45.9 S5p 34.9 Sv 84.3
Se 45.4 5k 62.8 5q 93.4 5w 75.3
5f 47.7 51 39.2 Sr 32.6 5x 63.0
WS azoxystrobin 97.4

W12 RO R A A R R W D7 R AT AW
AR TR T35 15 R B L P QRE ) M 2K R o AT G
o i O BT ( - CHy ) 807 R, sl L1

SN I (= CL, = F Al = NO, ) S84 F1 % o7 B i
XHIEEVEA o Mok, Sv.Sw il Sx [y 4 22 5

FEUH [ 28 B R0 ) 5 AT R 7 5 55 5 4 B T
PR —E MR, BRI R Y AU 2-2 %
TERAG AW (51) F B AR 58 A9 400 B 0% 1, HoAx R &R
Yy TR G PR A T S, U AT AR A I

GPES IR TR BREE A IR KE R KN 4 4k
JEF IS PR AR . AN, BT 51 BREE K R R sl
AT Y[R R P04 ShoAn Sk TG PR B AR T 51, 3
W i s A A 0 B4 40 T 06 P 5 BB AR A O,
T SCHERR TR AT AR BT PO T B RERT AR
BIEIHGE P, 238 K B 5-FY LU B 2 K e
B PR (A-SR R SRR 4- 8 R AT AR W g
TG MR A POl C-5 37 F L Ay HE 4
)5, KB 2- LT EAE (51) A 2-H Y BESEAT A
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Yy(5q) B RTE PEfm . X — 4 RE W], 301
IR AR P25 R B F) JA QX IR AT A=y ) 41
T PEA W R B R2 IR, 3 A 2R A5 W ) 45 ) i K
rE AL S P BRI T T
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