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Synthesis, Characterization and Antibacterial of Five-Membered
Heterocycles
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Peng, Zifei

Abstract In this article, a new series of 1,3,4-oxadiazoles, 1,2,4-triazoles, and 1,3,4-thiadiazoles were
synthesized from the intermediates of hydrazone and thiosemicarbazide derivatives. All the compounds were
evaluated for in vitro antibacterial activity using method of paper disc diffusion and nutrition broth dilution.

The antibacterial data revealed that 3-aryl-4-(1,3-diphenyl-4-pyrazole-formyl)-1,2,4-triazoline-5-thione

Vol. 68, 2010
No. 23, 2414~2420

showed good activity against tested Gram-positive bacteria.
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2a; LR ORIACIREAE, 772 79%, m.p. 132~134
‘C; '"H NMR (DMSO-d,, 400 MHz) 6: 7.19~8.75 (m,
15H, ArH), 9.03 (s, 1H, CH=N), 11.38 (s, 1H, NH); IR
(KBr) v: 3174, 1657, 1600 cm™'; MS m/z: 368 (M+H").
Anal. caled for Cy,H;ONs: C 71.93, H 4.63, N 19.07;
found C 71.58, H 4.15, N 18.86.

2b: R AR A, 7% 68%, mp. 199~201
‘C; '"H NMR (DMSO-d,, 400 MHz) 0: 6.68~8.77 (m,
14H, ArH), 9.06 (s, 1H, CH=N), 11.23 (s, 1H, NH); IR
(KBr) v: 3189, 1671, 1593 cm™'; MS m/z: 357 (M+H").
Anal. caled for C, H;sO,N4: C 70.71, H 4.49, N 15.71;
found C 70.57, H 4.30, N 15.84.

2¢: AR AR BEAE, 72K 77%, mp. 212~214 C;
'H NMR (DMSO-ds, 400 MHz) o: 5.65 (s, 2H, CH,),
7.21~8.25 (m, 14H, ArH), 9.04 (s, IH, CH=N), 11.32 (s,
1H, NH); IR (KBr) v: 3177, 2901, 1670, 1603 cm '; MS
m/z: 371 (M+H"). Anal. calcd for C,H;s0Ng: C 68.03, H
4.86, N 22.67; found C 67.78, H 4.66, N 22.93.

2d: IO AREE, 77 82%, mp.>250 C; 'H
NMR (DMSO-dg, 400 MHz) d: 5.62 (s, 2H, CH,), 7.21~
8.24 (m, 16H, ArH), 9.05 (s, 1H, CH=N), 11.23 (s, 1H,
NH); IR (KBr) v: 3190, 2899, 1665, 1596 cm™'; MS m/z:
421 (M+H"). Anal. caled for C,sH,0ONg: C 71.34, H
4.75,N 19.97; found C 71.23, H 4.59, N 19.81.

2e: IR ACR B, 722 71%, m.p. 248~249 C;
'H NMR (DMSO-ds, 400 MHz) o: 5.71 (s, 2H, CH,),
7.18~8.13 (m, 15H, ArH), 9.06 (s, 1H, CH=N), 11.35 (s,
1H, NH); IR (KBr) v: 3167, 2876, 1669, 1598 cm '; MS
m/z: 422 (M+H"). Anal. calcd for Co,H;50N7: C 68.34, H
4.50, N 23.25; found C 68.23, H 4.67, N 23.17.

2f: A AR, =% 76%, mp. 98~100 C;
'H NMR (DMSO-d,, 400 MHz) d: 5.81 (s, 2H, CH,),
7.19~8.80 (m, 17H, ArH), 9.02 (s, 1H, CH=N), 11.35 (s,
1H, NH); IR (KBr) v: 3182, 2903, 1659, 1602 cm '; MS
m/z: 448 (M+H"). Anal. caled for C,;H,O,Ns: C 72.40,
H 4.69, N 15.65; found C 72.14, H 4.61, N 15.49.
124 2-FR-3-TBAE-5-(1,3-= K 4-nbok £)-23- =
£-1,3,4-15 — v (3a~3f) 4% ] &

# 2 mmol MEMEEZAT 10 mL () ZFREFE TR B
o INFAMIAL 1 he AEUSEIAVKK Y, RIZ R E 2
W sea A, okuk, JKYE, K a0 S R T I 2
Al

3a: AR ACRE R, 772 89%, m.p. 219~222 C;
'H NMR (DMSO-d;, 400 MHz) §: 2.14 (s, 3H, CH;CO),
7.18~8.65 (m, 15H, ArH), 8.51 (s, 1H, oxadiazole-H); IR

(KBr) v: 2897, 1670, 1239, 1058 cm ™ '; MS m/z: 410 (M—+
H"). Anal. caled for CoH;0O.Ns: C 70.41, H 4.68, N
17.10; found C 70.23, H 4.14, N 17.23.

3b: AR AIREE, F2Z 79%, m.p. 141~143 C;
'H NMR (DMSO-ds, 400 MHz) 6: 2.19 (s, 3H, CH;CO),
6.69~8.27 (m, 14H, ArH), 8.45 (s, 1H, oxadiazole-H); IR
(KBr) v: 2912, 1685, 1231, 1050 cm™'; MS m/z: 399 (M—+
H+). Anal. calcd for C3H;303N,4:C 69.34, H 4.55, N 14.06;
found C 69.49, H 4.69, N 14.19.

3¢ PR AR A, 772 82%, m.p. 181~183 C;
'H NMR (DMSO-dq, 400 MHz) §: 2.21 (s, 3H, CH;CO),
5.69 (s, 2H, CH,), 7.24~8.33 (m, 14H, ArH), 8.71 (s, 1H,
oxadiazole-H); IR (KBr) v: 2899, 2871, 1677, 1240, 1035
cm ' MS m/z: 413 (M+H"). Anal. calcd for C3Hy00,Ng:
C 66.98, H 4.89, N 20.38; found C 67.12, H 5.01, N 20.21.

3d: A AR, 7% 88%, m.p. 125~128 C;
'H NMR (DMSO-ds, 400 MHz) 6: 2.15 (s, 3H, CH;CO),
5.61 (s, 2H, CH,), 7.19~8.36 (m, 16H, ArH), 8.68 (s, 1H,
oxadiazole-H); IR (KBr) v: 2903, 2877, 1675, 1260, 1072
cm” L MS m/z: 463 (M—|—H+). Anal. calcd for Cy7H,70,Ng:
C 70.12, H 4.79, N 18.17; found C 70.01, H 4.97, N 18.33.

3e: A AR A, =% 82%, m.p. 94~97 C;
'H NMR (DMSO-dq, 400 MHz) §: 2.18 (s, 3H, CH;CO),
5.74 (s, 2H, CH,), 7.23~8.21 (m, 15H, ArH), 8.59 (s, 1H,
oxadiazole-H); IR (KBr) v: 2911, 2876, 1679, 1254, 1057
cm ' MS m/z: 464 (M~+H"). Anal. calcd for CosHy O,N7:
C 67.38, H4.57, N 21.15; found C 67.22, H 4.44, N 20.91.

3 (OB AIREE, 77 71%, mp. 102~104 C;
'H NMR (DMSO-ds, 400 MHz) 6: 2.20 (s, 3H, CH;CO),
5.83 (s, 2H, CH,), 7.41~8.63 (m, 17H, ArH), 8.70 (s, 1H,
oxadiazole-H); IR (KBr) v: 2921, 2873, 1668, 1264, 1038
cm L MS m/z: 490 (M—|—H+). Anal. calcd for Cy9Hy303NG;s:
C 71.15,H 4.74,N 14.31; found C 71.01, H 4.93, N 14.22.
12,5 1,3-Z 3R 3k -4-vttod 5 B2 (4) 69 1] &

# 20 mmol 1,3- " 2KFE-4-MEPE R 30 mL /K fif#
F 70~80 C, 2123 111 28 mmol ) KMnO, ] 7K %5 60
mL, M#AGHE 4 h, WSS, ) KOH 7Ky 5
pH ZHEPE, IEIE, DRI NHR A R A v A R L
B, ARG SRR AR RANTAT 1 C il A, I g
T4

4: FERARMEE, =2 96%, m.p. 207~210 C;
'H NMR (DMSO-dg, 400MHz) §: 13.58 (s, 1H, COOH),
7.35~9.06 (m, 11H, ArH); IR (KBr) v: 3056, 1691, 767,
690 cm ', Anal. caled for C;¢H;;O,N,: C 72.72, H 4.58, N
10.60; found C 72.60, H 4.66, N 10.45.
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12,6 1,3-=3FR3-4-wted F BEZL(S) 89 5 &

¥ 40 mmol 154 4 F1 120 mmol HrZ€ 1K) — &N
InFA R 22 00 S S AT, 28 BRI & SR,
AR R IBCE B0, H CaCly T Ak B2l i, i
JE, PR

5. BEOEA, F 72%, mp. 92~95 C; 'H NMR
(DMSO-d,, 400 MHz) d: 7.32~9.08 (m, 11H, ArH); IR
(KBr) v: 3056, 1768, 759, 722 cm '. Anal. caled for
C1sH;ON,CI: C 67.97, H 3.92, N 9.91; found C 67.62, H
4.16,N 10.42.
127 1-Z 9B 4-(1,3- = F A 4-bod T 8L R AL
W62~ 6f) 44 #] &

¥ 5 mmol &%) 5, 7.5 mmol NH,SCN, 0.2 mmol
PEG-400 120 mL S HHeid 5355, =il WV 1 h, i
A 6 mmol J7 Ik, 4RI 0.5 h, IR R K AR
HEMTEHLER, TIENCERDINE, HEL .

6a: TR ACIRE A, 722 82%, m.p. 203~205 C;
'H NMR (DMSO-dg, 400 MHz) 6: 7.19~9.41 (m, 15H,
ArH), 11.34~11.61 (s, 3H, NH); IR (KBr) v: 3356, 3113,
1674, 1168, 751, 694 cm™'; MS m/z: 443 (M+H"). Anal.
calcd for Cy3H 30,NgS: C 62.43, H 4.07, N 19.00; found C
62.33, H 3.98, N 18.87.

6b: T AR B AR, 7% 65%, m.p. 190~193 C;
'H NMR (DMSO-d,, 400 MHz) : 6.62~9.43 (m, 14H,
ArH) ,11.35~11.62 (s, 3H, NH); IR (KBr) v: 3353, 3109,
1673, 1160, 749, 683 cm™'; MS m/z: 432 (M+H"). Anal.
calcd for C5,H;7035N;sS: C 61.18, H 3.94, N 16.22; found C
61.01, H4.05,N 16.01.

6c: TR ACIREE, F2% 80%, m.p. 234~235 C;
'H NMR (DMSO-ds, 400 MHz) o: 5.60 (s, 2H, CH,),
7.27~9.20 (m, 14H, ArH), 11.30~11.58 (s, 3H, NH); IR
(KBr) v: 3355, 3119, 2891, 1670, 1169, 758, 703 cm ';
MS m/z: 446 (M—I—H+). Anal. calcd for C,,H;9O,N5S: C
59.25, H 4.26, N 22.00; found C 59.37, H 4.27, N 21.85.

6d: TR AR A, % 79%, m.p. 191~193 C;
'H NMR (DMSO-dg, 400 MHz) §: 5.93 (s, 2H, CH,),
7.23~9.27 (m, 16H, ArH), 11.27~11.44 (s, 3H, NH); IR
(KBr) v: 3350, 3113, 2901, 1677, 1163, 754, 699 cm ';
MS m/z: 496 (M-+H"). Anal. caled for CyH, O,N,S: C
62.96, H 4.24, N 19.77; found C 62.74, H 431, N 16.93.

6e: TR ARIE A, 72 81%, m.p. 249~250 C;
'H NMR (DMSO-dg, 400 MHz) J: 5.61 (s, 2H, CH,),
7.18~9.33 (m, 15H, ArH), 11.35~11.65 (s, 3H, NH); IR
(KBr) v: 3352, 3117, 2903, 1677, 1163, 755, 703 cm ';
MS m/z: 497 (M—I—H+). Anal. calcd for C,5sH,00,NgS: C

60.42, H 4.03, N 22.56; found C 61.03, H 3.87, N 22.51.

of: H R AR K, 77K 64%, mp. 111~112 C;
'H NMR (DMSO-ds;, 400 MHz) 6: 5.79 (s, 2H, CH,),
7.26~9.39 (m, 17H, ArH), 11.32~11.65 (s, 3H, NH); IR
(KBr) v: 3356, 3113, 2899, 1674, 1168, 751, 694 cm ™ ';
MS m/z: 523 (M—|—H+). Anal. calcd for C,gH5,0O3N6S: C
64.39, H4.21, N 16.07; found C 64.21, H 3.99, N 16.31.
1.2.8  2-F3-5-(1,3- =R A -4-vtkok F BE R IR )-1,3,4-1
— o (Ta~T6)8 %] &

# 15 mL 2 mmol L5 4(6a~60) 1) LEERTFIHINA
2 mL 5 mol/L ) NaOH 1, $RJ& Z a1 51~ 2218
TN 5% 1 1) KL R S AR, I Bl 1 b,
RHEBINEOK T, 1hyE, Fah .

7a: AR, P5R 56%, mp.>250 C; 'H
NMR (DMSO-dq, 400 MHz) §: 6.94~9.26 (m, 15H, ArH),
12.21 (s, 1H, NH); IR (KBr) v: 3305, 1695, 1212, 776, 703
cm ' MS m/z: 409 (M+H"). Anal. calcd for Co3H;60,Ng:
C 67.65, H 3.92, N 20.59; found C 67.77, H 3.74, N 20.41.

7b: A FARERA, PR 68%, mp. 165~167 C;
'H NMR (DMSO-d,, 400 MHz) §: 6.79~9.31 (m, 14H,
ArH), 11.89 (s, 1H, NH); IR (KBr) v: 3387, 1710, 1244,
743, 702 cm™'; MS m/z: 398 (M+H"). Anal. calcd for
C2H;50;5Ns: C 66.50, H 3.78, N 17.63; found C 66.40, H
3.61,N 17.42.

Te: A IRGE, 775 73%, mp. 185~187 °C; 'H
NMR (DMSO-dg, 400 MHz) d: 5.62 (s, 2H, CH,), 7.11~
9.29 (m, 14H, ArH), 11.32 (s, 1H, NH); IR (KBr) v: 3355,
2897, 1696, 1252, 758, 710 cm™'; MS m/z: 412 (M+H").
Anal. calcd for C,,H;O,N7: C 64.23, H 4.14, N 23.84;
found C 63.98, H 3.99, N 24.06.

7d: AERARBE, PR 66%, mp. 131~134 C;
'H NMR (DMSO-ds, 400 MHz) 6: 5.65 (s, 2H, CH,),
7.05~9.24 (m, 16H, ArH), 11.41 (s, 1H, NH); IR (KBr) v:
3350, 2906, 1690, 1263, 752, 701 cm™'; MS m/z: 462
(M+H+). Anal. calcd for C,H9O,N7: C 67.68, H 4.12, N
21.26; found C 67.55, H 4.19, N 21.63.

Te: A IRGE, 775 81%, m.p. 101~104 °C; 'H
NMR (DMSO-dg, 400 MHz) d: 5.61 (s, 2H, CH,), 7.09~
9.22 (m, 15H, ArH), 11.37 (s, 1H, NH); IR (KBr) v: 3357,
2952, 1712, 1228, 785, 692 cm™'; MS m/z: 463 (M~+H").
Anal. calcd for C,sH3s0,Ng: C 64.94, H 3.90, N 24.24;
found C 65.11, H 4.03, N 24.58.

7t AR, F7E 71%, mp. 133~136 C;
'H NMR (DMSO-d;, 400 MHz) d: 5.82 (s, 2H, CH,),
7.11~9.28 (m, 17H, ArH), 11.29 (s, 1H, NH); IR (KBr) v:
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3445, 2927, 1704, 1211, 754, 699 cm '; MS m/z: 489
(M+H"). Anal. caled for C,3H,003Ng: C 68.85, H 4.10, N
17.21; found C 68.66, H 3.97, N 16.93.
129 3-3FH-4-(1,3-=FK K 4-vbwd FELE)-124- =4
ohk-5-#BR (8a~8f) & 4l &

¥ 15 mL 2 mmol fL & 4(6a~66) 1) LB IF WA
2 mL 5 mol/L ) NaOH v, fn#&[mlyi 2 h, A 41, Tk,
VT FEE IR pH=5~6, & 1 h, oLy, Wik, T
T, ELZE .

8a: {0 IRAIK, P73 77%, mp. 251~253 C;
'H NMR (DMSO-d;, 400 MHz) 6: 7.15~9.09 (m, 15H,
ArH), 13.53 (s, 1H, NH); IR (KBr) v: 3180, 1688, 1188,
758, 696 cm™'; MS m/z: 425 (M+H"). Anal. caled for
Ca3H 6ONGS: C 65.09, H 3.77, N 19.81; found C 65.27, H
3.61,N 19.93.

8b: A IREAE, P7ER 69%, mp. 165~167 C,
'H NMR (DMSO-ds, 400 MHz) J: 6.78~9.04 (m, 14H,
ArH), 13.48 (s, 1H, NH); IR (KBr) v: 3171, 1669, 1178,
757, 700 cm '; MS m/z: 414 (M+H"). Anal. calcd for
CH 50,N;S: C 63.92, H 3.63, N 16.95; found C 64.02, H
3.69, N 16.52.

8c: A IRANE, 772 81%, m.p. 203~205 °C; 'H
NMR (DMSO-dg, 400 MHz) d: 5.59 (s, 2H, CH,), 7.13~
9.10 (m, 14H, ArH), 13.21 (s, 1H, NH); IR (KBr) v: 3169,
2889, 1663, 1192, 739, 689 cm ™ '; MS m/z: 428 (M+H").
Anal. calcd for C,H;7ON-S: C 61.82, H 3.98, N 22.95;
found C 62.01, H 3.93, N 22.41.

8d: R, 7% 67%, mp.>250 C; 'H
NMR (DMSO-d,, 400 MHz) 0: 5.67 (s, 2H, CH,), 7.19~
9.11 (m, 16H, ArH), 13.34 (s, 1H, NH); IR (KBr) v: 3134,
2908, 1685, 1189, 755, 700 cm '; MS m/z: 478 (M+
H"). Anal. calcd for Cy,sH;sON;S: C 65.41, H 3.98, N
20.55; found C 65.69, H 4.12, N 21.01.

8e: IO IRELE, 77 56%, m.p. 244~246 C;
'H NMR (DMSO-d;, 400 MHz) §: 5.65 (s, 2H, CH,),
7.29~9.19 (m, 15H, ArH), 13.32 (s, 1H, NH); IR (KBr) v:
3181, 2900, 1671, 1196, 735, 709 cm '; MS m/z: 479
(M—|—H+). Anal. calcd for C,sH;sONgS: C 62.76, H 3.77, N
23.43; found C 62.93, H 3.87, N 22.99.

8f: I RAA, 7K 68%, m.p. 220~222 C; 'H
NMR (DMSO-d,, 400 MHz) 0: 5.79 (s, 2H, CH,), 7.19~
9.04 (m, 17H, ArH), 13.27 (s, 1H, NH); IR (KBr) v: 3193,
2919, 1678, 1211, 751, 690 cm™'; MS m/z: 505 (M+H").
Anal. caled for CosHy00,NeS: C 66.67, H 3.97, N 16.67;
found C 66.79, H4.11, N 16.87.

1.2.10  2-5 2-5-(1,3- = A -4-vtbvdt F BERR)-1,3,4-8
— i (9a~9f) 49 | &

# 1 mmol HIMLEYI(6a~6f) M HLEMAEAHZE 0
T 5 mL 98% IR, =il#iHt 2 h, ¥RV 20
mL VKOKH, s, JCE 0.5 h, 1EE, AR R
pH=6~7, 4.

9a: [ FOR AN, P25 81%, mp.>250 C; 'H
NMR (DMSO-dq, 400 MHz) §: 7.44~9.42 (m, 15H, ArH),
13.03 (s, 1H, NH); IR (KBr) v: 3133, 1683, 878, 759, 698
cm L MS m/z: 425 (M—|—H+). Anal. calcd for C»3H;sONS:
C 65.09, H 3.77, N 19.81; found C 64.97, H 3.55, N 19.69.

9b: HERERE, F7F 78%, m.p. 203~205 C;
'H NMR (DMSO-d, 400 MHz) 0: 6.82~9.44 (m, 14H,
ArH), 12.98 (s, 1H, NH); IR (KBr) v: 3135, 1679, 866,
755, 701 cm™'; MS m/z: 414 (M+H"). Anal. caled for
C2,H,50,N5S: C 63.92, H 3.63, N 16.95; found C 64.15, H
3.77,N 16.42.

9c: I8 R ARAE, 775 85%, m.p. 241~242 C; 'H
NMR (DMSO-d,, 400 MHz) d: 5.63 (s, 2H, CH,), 7.33~
9.41 (m, 14H, ArH), 13.01 (s, 1H, NH); IR (KBr) v: 3129,
2889, 1673, 823, 757, 699 cm™'; MS m/z: 428 (M+H").
Anal. calcd for C,,H;;ON;S: C 61.82, H 3.98, N 22.95;
found C 62.03, H 3.80, N 22.43.

9d: IO ARERE, 77 83%, m.p. 222~224 C;
'H NMR (DMSO-ds, 400 MHz) &: 5.67 (s, 2H, CH,),
7.28~9.42 (m, 16H, ArH), 12.99 (s, 1H, NH); IR (KBr) v:
3134, 2908, 1685, 817, 755, 700 cm™'; MS m/z: 478 (M+
H"). Anal. caled for CyH;0ON;S: C 65.41, H 3.98, N
20.55; found C 65.66, H 4.09, N 21.33.

9e: [0 FORARAE, 775 86%, m.p. 210~212 C; 'H
NMR (DMSO-d,, 400 MHz) d: 5.68 (s, 2H, CH,), 7.29~
9.39 (m, 15H, ArH), 13.02 (s, 1H, NH); IR (KBr) v: 3130,
2900, 1690, 864, 742, 703 cm™'; MS m/z: 479 (M+H").
Anal. calcd for C,sH ;sONgS: C 62.76, H 3.77, N 23.43;
found C 62.88, H3.91, N 22.94.

Of: IR, =3 74%, mp. 157~158 C; 'H
NMR (DMSO-dg, 400 MHz) d: 5.82 (s, 2H, CH,), 7.29~
9.44 (m, 17H, ArH), 12.98 (s, 1H, NH); IR (KBr) v: 3134,
2919, 1688, 817, 751, 694 cm™'; MS m/z: 505 (M~+H").
Anal. caled for C,gH,0O,NgS: C 66.67, H 3.97, N 16.67;
found C 66.81, H 4.13, N 16.87.

1.3 MELE
PUBE SL U6 2 B SCHR[16]1E4T
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KLRFFAE WM — 2 PR S P ) 46 A S AR P PR 9 2419

2 #HR5WHE

¥ 4- PR JENE v 5 5 IR AT S rP B, 45 2010
) (A G Mt JE B2 G AE & TR T R A5 B AT Lk s B R
1,3,4-W8 — M g 71 ) — A2 1, 5 b [R] s v il R
K 4- IR RL I AR AL R 4-PHE M PR, I R A
D5 WS, BETTAS 2 5 A Z R IR, K P
HACEIERTR 7 5 AE L) NaOH ¥, NaOH %Rk
AR A PR T SORFIE MR R 1,3,4-M8 0, 1,2,4-— %
M, 1,3,4-WE MR ER LT [ — AN o0, DA 2R A
AR BRI BT .
2.1 LOH5NER

2a~2f (LB AE 3180 em ™' ALK NH {45 9= 5 W e
WL K 1600 em ' Ao A7 H ) C=N {H4idsh W IIE 4 2
PRI A 3R 5 1 2, RIEAE 2900 em ™' A2 A7 Abr B BL T
CH; I 45 4 5 WL DA AE 1250 A1 1050 em ' 2247 Hy
LT E IR ) C—O0—C KWL, tb &) 6a~6f
53350 F1 3115 em ™' 2647 ) NH S FRFIAS S FR (4 P 5
W, 1670 cm ' () C=0 [ 4E e sh W iioid LK 7E
1160 cm ™' 247 B C=S Fugg Wi, 25d & A1 2110
WA Ta~TE R T LLE F] 1250 em ™' A AT RE I H(H)
C—O0—C MW Hirlg, 8a~8f 7 1180 cm ' 247 C=S
(Fggci, Ll 9a~9f 7 820 cm ™' 4 () C—S—C I
55 g
2.2 "HNMR

FT % BT AT AL A I7E 6 6.60~9.30 YLl P L%
%95 LA, (LA 2a~2F 45 5 9.03 A4 CH=
N A1 S 11.30 245 1f) NH [0 25t LR T4 38 57 2%, [H)
INHFE 6 2.20 2247 MEHIER T CH5CO HIUERI 6 8.60 Z2 A7
W W)U, 6a~6f H7E 6 11.30~11.60 tHIL T =/ NH
(g, A IIaE N R R — NH i, IFH
Ta~T7f M 9a~9f [ L1775 [ #5), XA RE& b Tk 3k
AP 6a~6f H (1) NH AL T4 — W FIIEE — I4e ) 25 B i
X 2.

23 MEEMN

FRPE (TS EFH AT Ao 05 18 FH fR W
el AR KT 20 mm Kom BATSmAW R ROR, 905 Pl A
10~20 mm 24 A, TE R <10 mm 4§50 5,
B e INITRR JBE <<800 A AT HME A8, Al o vy s
BRI & B I — R AL G A 8a~8f &
HIRE 3-77 FE-4-(1,3- R HE-4-NtE e I ) - 1,2,4- — Db
5~ I T <55 3 €5 97 26 BR TR AT R AP AR L, ok
PR EARATIA 30 mm, d5e/) 4R B AR AT 20 mm,
B/ NI R S (MIC)¥) <50 pg/mL, {H &% KW AT 8 i

ez, RARERsIfEdR 1 Fk 2 .
R ALY AN I /NI K (MIC)

Table 1 Antibacterial in vitro activity expressed as diameter of
growth inhibition area and MIC

V1 P& /mm MIC/(ugemL ")

W/ (moleL ™)

E. coli S. aureus E. coli S. aureus
8a 0.005 13 29 500 50
8b 0.005 12 25 500 50
8c 0.005 12 28 500 50
8d 0.005 12 27 500 50
8e 0.005 12 30 500 50
8f 0.005 12 18 500 50

Diameter/mm

B2 LA e o (o 2 BRI (40T P 4%
Figure 2 New compounds’ diameter of growth inhibition area
and MIC

3 4

ARICLL 1,3- RS- 4-nth e B O RS T — R
FIR B AT PR ER A 1,3, 4-T08 s 1,2, 4- =%, 1,3,4-158
T MR A E Y, I LR EAT T AR, DA
ey ST AR BUSS WK 7INE A X T ot MR
MAREE BRI 1,2,4- = F IR 1L S W5t & v e
25 R R i HL AT SR 2L A IE A, MIC /8T 50
pg/mL. HPTENEME AR 1,2,4- = 5M 5 4 8 (0 45
TR AT TS A T L il A P S 50 T B R A K AR
T LS D BRI AT
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