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133) 13 A St okodk BRI BE AT A 4 (IV-01 ~ IV-13) DA B g IV-02 L5 A b 2wy = 4 IV-02a, 3+ 9
AN RIS R IRE 0 AT o4 o BT IR R A AR R A R L E ST AT R A RATT £
AE, AP MM T 4R A AL IV-01 ~ IV-03 IV-11 B IV-02a xH 453X 0% B ta i A= L 8 3 A I
B R EE, R P AASHIV-02 FoIV-02a LA R, B = FE R4, P IV-02 xd5 4k 3F 56
#H Bacillus cereus(1.184 6) A5 F 384T Bacillus subtilis(1.88) &% &%) £ 3k 8 Staphylococcus
aureus(1.89) Ffo K AT Escherichia cozl(l 157 4) &5 MIC ( #p4) & K 69 FAKK ) 1E 5 7] 4 0. 78,

12.5.1.56 #= 1. 56 pg/mL, *F & # & % 5% @& Botrytis cinerea # 7 & 47 %) ¥ K & (ECy ) A
7.02 pg/mL.
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Synthesis and antimicrobial activity of 1-acyl
benzimidazolone amide derivatives

LI Fangfang, WEI Shaopeng, ZONG Zhaofeng”™, JI Zhiqin"
(College of Plant Protection ,Northwest A & F University , Yangling 712100, Shaanxi Province , China)

Abstract; Thirteen benzimidazolone derivatives were synthesized from isopropenyl-benzimidazolone
via N-acylation reaction,and o-phenylenediamine and acetoacetic ester were used as starting material.
The structures of the new derivatives were confirmed by 'H NMR,"” C NMR and ESI-MS spectral
analysis. Antimicrobial activity test indicated that compounds IV-01 ~ IV-03 and IV-11,as well as the
de-isopropenyl product of IV-02,IV-02a,have good inhibitory activity against the tested microbial. The
MIC values of compound IV-02 were 0. 78,12.5,1.56 and 1. 56 wg/mL against Bacillus cereus,
Bacillus subtilis, Staphylococcus aureus and Escherichia coil, and the ECy, value was 7. 02 pg/mL

against Botrytis cinerea, respectively. The de-isopropenyl product, IV-02a, showed the similarly
antimicrobial activity as that of IV-02.
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R T FHREEEENIZRIE Y, A RO A
FCT 13 A4S 2R I WK s il it e 177 A= 4 (IV-01 ~ IV-13)
DL IV-02 iS5 A R B F= 9 IV -02a, Hor 9 4R
AU SCRRIRTE PRI B s RGEVTAT T XAl 5 2
FOAT BT IR ZF AT BT L 4 B (A 2 K TR L KA 1T
S JHAT VAT A4 D R L A — A K B TR ) AT TR T
HAnfb &P & il ) Scheme 1,
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Scheme 1

1 SRI§EH

1.1 U5

WPR 1 S A R BE AR AL IE, RS R A A7 B
/N7 ;Bruker Avance I 4% i 48 1 (#i + Bruker
BioSpin 2% #]) ( LA TMS i I #%, CDCL, 2 % 1,
"H NMR 500 MHz,"” C NMR 125 MHz) ; Elementar
Vairo EL JC % 43 #7 4% ({2 [E Elementar 2\ &) ) ;
Thermo Fisher LCQ Advantage Jii%{% ( 3% [E Thermo
Finnigan /3] ) o

WA Eadral, &P b A 8%
T, =R E AR T, X RGH AN E R
% (ampicillin) 14 T Sigma 2\ &), 26 99. 5% ; 8% 5
fi (azoxystrobin ) Ji 24 , i PG A AR} K 2k 24 4
TR 4l 98% .
1.2 EYHIEK
1.2.1 feb4Miybd ik S50k 7 D7kl
W% 76.5% (SCHRE 7 77. 6% ) 3 1505, 117 ~ 119 C
(SR 118 ~120 T©).,
1.2.2 B ANl ~IV-13 & K S5
BRL6 ikl . LAIV-03 Sl ) 100 mL ALK
HinA 0. 174 g(1 mmol ) {5 ¥ TN 20 mL 41
T B, PEREA RIS A 0.3 mL (2.1 mmol) =
ZJA10.086 g(1 mmol) MG fiR,0 ~5 CF 2%
J130 mg(1 mmol) % T 5 mL — S H BEry) =6

HEE BT W 2 h, TLC JREE[ V(AThER): V(2
FROTE ) =5+ 1] Z 50kt Oy 58 5 o AR U 1t Fn ik
MR 2B KA AT #h K45 20 mL 3% 3 U, JoK
TR T . FERAEENT [ VA : V(LIRS
fig) =7:1] 4ifb15 [ 455 V03 0. 157 g, j= %
65% |
1.2.3  fLa4pIv-02a & & & [[ 50 mL ZUP A+
fIMA 2.42 g(10 mmol) fL& ¥ IV-02 #17 mL Z,J&,
PEAET 2212 30 A 11 00 AL S AU, IR T RO
30 min, ifiJ%, UEVEH 10 mL ¥ oK PR 3 IR, H 6
4idh 1.92 g, 77 R 95% .
1.3 MEEENE

X an . IR ZE A A Bacillus cereus
(1.184 6) A5 210 4F 5 Bacillus subtilis (1.88) .
LA B ER T Staphylococcus aureus(1.89) . KJg
T & Escherichia coil (1.1574) Hl % e #F &
Pseudomonas aeruginosa (1.203 1), iy 77 [E 3 8 fik
A= Py R DR B B AL

PR < 9 50 K B30 18 Botrytis cinerea, 74
JERARBF R AT T i 1L

R PO AR B I H ARG A Yot st e
TR A 7 A 1 SR AV B it vk B2 ( MIIC ) o # EH
I ZR I RS2 40 % A AL 22 D 25 (NCCLS) #E4£ 1 T
K HERE AW A 96 FLACE M /£ L s B, ff
BA G W) I 28 o i e E ) ol 50,25 12,5
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6.25.3.13 1.56 F10.78 pg/mL il A AR B i (4
WepEH 7.5 x10° CFU/mL) J5 T 35 C{5- @4 b &%
7% 20 h, R 14 EETHE RS 650 nm g 25O
L LLE G H KT 85% Jp il A K i bR oE, i2
MIC {H, RAbHE 3 RER , WA AT 2550 /Y 23
R BRI EUI 24 AN 422 R R

R T8 &k I H bR A S Yo B i K
B TR I HIAE . 765 R 5 R vk BE (50,25,
12.5.6.25.3.13.1.56 .0.78 wg/mL) HFriL A1
PDA VA I IR R A R 1 43 A A B (10 x
10 £ 2 s 45 T B LEF 50 ~ 60 ~4f1+-) 0. 15 mL,
(25 C =1 C) #5720 h, A5 5 WL /A £ 110
Ko BALHEL 3 K, H DPS 441t [\ 2 7
WREE T By 6L B R S, O TS A R i ok B

(ECs) o
2 FR5WE

2.1 UEWHERSRIE

PARRIR R A RS R, 28 O O TR O R 4i &
RAG TV SR TF DR (1) , £k & Py -4 T N-
P A 5 7 A SR 7 P 1 - -3 - S5 T A -2 T DK
FRATAES V01 ~ IV-13 (5 4> o, B-/AN 1 FILAE 1 BR AT
W ,8 DIFEMRATEY) s 8 T 55 3-5 NI B X
VBTSRRI , A6 S P IV-02 #E4T TR Ak 2
AT SN IV-02a, HAr, IV-03 ~ IV-05
IV-08 ~ IV-11  IV-13 F11IV-02a A5 ik &4, Hfk
BARFICER S W BE Wk 1 iR 3k 2, 24l
TEAL B i S B S Sk 6 ] —3K.

F&1 HirtEUHEAEE.RIEHNTESTEE
Table 1 Physico-chemical ,ESI-MS and elemental analysis data of target compounds
) JCE T CHHEH)

L&Y A R AP ESI-MS/ .

R Elemental analysis( Caled. )/ %
Compd. m.p./C Yield/ % Formula ~ [M+H]*

C H N

vV-01* = 108.2 ~110.5(108 ~110167) 75(77.116)  C3;H;,N,0, 229

Me
V02" _| 124.0 ~126.2(124 ~1261%1) 59(45.2[¢)) C,HN,0, 243
IV-02a — 159.1 ~161.0 95 C,H; N, 0, 203 65.17(65.34) 4.79(4.98) 14.02(13.85)
v-03 M/=/ 70.2 ~72.0 65 C,4 H,N,0, 243 69.65(69.41) 5.90(5.82) 11.37(11.56)

€
voe oYY 84.0 ~85.7 57 CuHigN,0, 260 71.78(71.62) 5.92(6.01) 11.15(10.44)
IV-05 C¢H;CH=CH- 135.2 ~137.0 62 CpHN,0, 305  74.76(74.98) 5.41(5.30) 9.32(9.20)
vo06*  2-CIC{H, - 82.5~86.7(82~861°1)  79(96.4[°)) C,;H;CIN,0, 313
v07*  4-CIC¢H, - 138.2~140.6(138 ~140[%)) 65(65.0°") C,;H;;CIN,0, 313
IV-08 3-CIC4H, - 104.6 ~106.2 68 C,H;CIN,O, 313 65.4(65.29) 4.22(4.19) 8.81(8.96)
V09 2-MeCgH, - 74.1~75.6 61 C;sHN, 0, 293 74.04(73.95) 5.43(5.52) 9.56(9.58)
V-10 4-MeCH, - 111.3~112.6 64 C;sHN, 0, 293 74.12(73.95) 5.48(5.52) 9.50(9.58)
V-11 3-MeC¢H, - 80.4 ~82.1 60 C;sHN, 0, 293 74.06(73.95) 5.47(5.52) 9.49(9.58)
IV-12 CeHs - 118.5 ~120.3(118 ~1201%1) 81(86.3[%7) C,;H,N,0, 279
IV-13 - 99.6 ~101.2 68 C,sH;3N;0 280  68.94(68.81) 4.72(4.69) 14.92(15.05

§\I_—/>_ 16 113 N3 Y5 ( ) ( ) ( )

T one ks, i e e .

Note: * were known compounds, others were new compounds.
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Table 2 NMR data of novel compounds

i 'H NMR, 8y BH NMR, 5.

Compd.

IV-02a 2.16(s,3H,CH,) ,5.60(s,1H,C =CH,),5.63(s,1H,C=CH,),7.05(d,J = 18.8,109. 4,114.9,122.2,122.7,124. 6,
8.0 Hz,1H,Ph),7.15~7.17(m,2H,Ph) ,7.90(d,1H,J =8.0 Hz,Ph) ,8.84(s, 127.7,128.2,140.4,152.6,170.1
1H,NH)

IV-03 2.02(s,3H,CH;),2.19(s,3H,CH, ) ,5.25(s,1H,C =CH, ) ,5.46(s,1H,C = 18.7,19. 8,108. 7,115. 3, 116. 1,122. 9,
CH,),7.05(d,J =8.0 Hz,1H,Ph),7.19 ~7.21(m,2H,Ph),7.31 ~7.33(1H, 123.8,124.5,127.0,129.6,137.2,147. 2,
m, H, but-2-enoyl),7. 51 (d,J =11.0 H z, 1H, H, but-2-enoyl),8.23(d, = 150-9,165.5
8.0 Hz,1H,Ph)

IV-04 1.90(d,J=7.0 Hz,3H,CH; ) ,2.19(s,3H,CH; ) ,5.25(s,1H,C =CH,),5.46 18.9,19.8,108. 6,115. 3, 116. 1, 119. 8,
(s,1H,C=CH,),6.27 ~6.29 (m, 1H, Hs hexa-2,4-dienoyl) ,6.35 ~6.37(m, 122.9,124.4,127.1,129.6,130.7,137. 2,
1H, H, hexa-2,4-dienoyl) ,7.06 (d,J=8.0 Hz,1H,Ph),7.17 ~7.19(m,2H, !41.2,147.3,150.9,166.0
Ph),7.49(d,J =15.0 Hz,1H, H, hexa-2,4-dienoyl) ,7. 58 (dd,J =15. 0 Hz,

11.0 Hz, 1H,H, hexa-2 ,4-dienoyl) ,8.25(d,J/ =8.0 Hz,1H,Ph)

IV-05 2.22(s,3H,CH,;) ,5.28(s,1H,C =CH,),5.48(s,1H,C=CH,),7.06(d,J = 19.8,108.7,115. 6,116.2,119.0,123. 0,
8.0 Hz,1H,Ph),7.19 ~7.21(m,2H,Ph),7.39 ~7.41(m,3H,Ph) ,7.66 ~7.68 124.6,127.1,128.7,128.9,129.7,130.7,
(m,2H,Ph),7.98(d,J=15.0 Hz,1H,C=CH, ) ,8.23(d,J =15.0 Hz,1H,C = 134.8,137.2,146.7,151.0,165.7
CH,),8.30(d,J =8.0 Hz,1H,Ph)

IV-08 2.19(s,3H,CH;),5.30(s,1H,C =CH,),5.46(s,1H,C=CH,),7.15(d,J = 19.5,19. 8,109. 0, 115. 0, 115. 4,123. 0,
8.0 Hz,1H,Ph) ,7.25 ~7.27(m,2H,Ph) ,7.44(d,J =8.0 Hz,1H,Ph),7.58 124.8,125.6,126.6,127.3,130.0,130. 5,
(d,J=8.0 Hz,1H,Ph),7.68(d,J=8.0 Hz,1H,Ph),7.78(s,1H,Ph) ,8.03(d, 130.6,135.1,135.6,137.1,149.9,169.5
J=8.0 Hz,1H,Ph)

IV-09 2.17(s,3H,CH,) ,2.44(s,3H,CH, ) ,5.27(s,1H,C =CH,),5.43(s,1H,C = 19.5,19. 8,109. 0, 115. 0, 115. 4,123. 0,
CH,),7.15(d,J =8.0 Hz,1H,Ph),7.29 ~7.31(m,4H,Ph),7.42 ~7.44(m, 124.8,125.6,126.6,127.3,130.0,130.5,
2H.,Ph).8.24(d.J=8.0 Hz,1H,Ph) 130.6,135.1,135.6,137.1,149.9,169.5

IV-10 2.16(s,3H,CH,;) ,2.86(s,3H,CH; ) ,5.25(s,1H,C =CH,),5.40(s,1H,C = 19.8,21.8,109. 1, 114. 7,122. 8, 124. 3,
CH,),7.11(d,J=8.0 Hz,1H,Ph) ,7.18 ~7.20(m,2H,Ph) ,7.26 ~7.28(m, 127.3,128. 8,129. 7 (2C), 129. 8 (2C),
2H,Ph),7.72(d,J =8.0 Hz,2H,Ph),7.91(d,J =8.0 Hz,1H, Ph) 129.9,130.8,137.3,143.8,150.5,168.9

V-1 2.16(s,3H,CH;) ,2.42(s,3H,CH; ) ,5.26(s,1H,C=CH,),5.41(s,1H,C = 19.8,21.4,109. 1,114. 7,114. 9,122. 8,
CH,),7.22 ~7.24(m,2H,Ph) ,7.36 ~7.38(m,3H,Ph),7.57 ~7.59(m,2H, 124.4,126.6,127.2,127.9,129.8,130.0,
Ph).7.93(d.J =8.0 Hz,1H,Ph) 133.6,133.8,137.3,138.0,150.4,169. 2

IV-13 2.18(s,3H,CH;),5.29(s,1H,C =CH,),5.46(s,1H,C=CH,),7.15(d,J = 19.7,109.2,115.2,115. 3,122. 8,123. 1,

125.0,126.7,129.9,130. 1,136.7,137. 0,

8.0 Hz,1H),7.24 ~7.26(m,2H,Ph) ,7.44(dd,J =8.0 Hz,5.0 Hz,1H,Ph),
8.07 ~8.09(m,2H,Ph) ,8.80(d,J=5.0 Hz,1H,Ph),9.00(s,1H,Ph)

149.9,150.3,152.8,167. 1

2.2 UEMHMEEE

RGP IVOL  IV-02  IV-06 , IV-07 FiIIV-12
X T K R o AT 4 A0 BRI PR AR SCER [ 6 ] P E A R
B AER T RTRI T IK I P 2 40 £ ) A T,
— BT HEHIRITE PRI 5 R, AR SORBE L E5 1
MEBETHE B T 9 AT 2R - K e R P i 73 A= 9, I
AN T8 R (EHPUE R, el R )2 R, X
B B L0 A ER T AR A T S5 4 2 B 5 2 A4 o
VR AR BRI (— R &0 T3 BT A R

XPPHBE | FRETR TP DP9 5 B S R 2
s B AR UF i & M) S xE BREG ], RETEM T
HFRAE AR 5 il A0 8 A 1 R [ B 11
WRETEME. 458 (£ 3) R LG IV-01,1V-02
IV-02a  IV-03 FIIV-11 XA i) 9 Ji 48 17 F1EC 7R 3
FEI L BH P T, iR A IV-02 FTIV-02a
Juk g, A b A T 1 ) 4 2%, H MIC 1 EC,
HEIKT 50 pg/mL(FH RN, LGP IV-02
XoP 2 A R ZF AT B R AT R L 4 e A
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HERT KBTI MIC 4535024 0.78 (12,5 1. 56
M 1.56 pg/mL, 45X 8 2470 2 5 85 K X & i
ﬁ%ﬁ%ﬂg ECso{Ey‘j 7.02 }Lg/mL, I&%%EEO

AP IV-02a [T PE 5 IV-02 AT, 1560 4544 X e
3-SR FERIAFAE S I A AIZ AL A PR R

R3 RIFRMEREERRDT E YRR R E I EE S

Table 3  Antimicrobial activity of benzimidazol-2-one derivatives”

MIC/ (p.g/mL) EC,, +SD/(p.g/mL)

&Y WORZFIATI AROFATI SO R PN R ZRMMERT T KA
Compounds Bacillus Bacillus Staphylococcus Escherichia Pseudomonas Botrytis
cereus subtilis aureus coil aeruginosa cinerea
IvV-01 25 25 25 25 >50 18.67 £0.40
Iv-02 0.78 12.5 1.56 1.56 50 7.02 £0.57
IV-02a 0.78 12.5 1.56 3.13 >50 8.69 +0.49
IvV-03 50 50 >50 >50 >50 46.13 £0.82
IvV-11 50 50 50 >50 >50 37.56 £0.62
R HH X ampicillin 6.25 1.56 3.13 6.25 25.0 —
ik £ fiE azoxystrobin — — — — — 1.09 +0.17
" MIC I ECso fHII KT 50 pg/mL 2R 5 —" Fm R
* The MIC and ECy, values of the compounds more than 50 pg/mL were not listed in table; “—" means not tested.
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