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Synthesis and Biological Activities of 1-(4-Methyl)phenyl-5-sub-
stituted phenylimino-1,2,3-triazole Carboxylic Acid/Caboxylic
Acid Amide

Peng, Chunyong Xin, Chunwei Li, Jianfa Ji, Dan Bao, Xiurong Lu, Junrui*®
(School of Chemistry and Chemical Engineering, Tianjin University of Technology, Tianjin 300384)

Abstract 4-Methylphenylazide (1) was synthesized through diazotization reactions from 4-methylaniline, and then reacted
with ethyl cyanoacetate or 2-cyano-acetamide to obtain 1-(4-methyl)phenyl-5-amino-1,2,3-triazole carboxylic ethyl ester (2)
and 1-(4-methyl)phenyl-5-amino-1,2,3-triazole carboxylic acid amide (5) in strong alkaline condition. Compound 2 hydro-
lyzed into 1-(4-methyl)phenyl-5-amino-1,2,3-triazole carboxylic acid (3). Then, in weak acidic condition, 1-(4-methyl)
phenyl-5-substituted phenylimino-1,2,3-triazole carboxylic acids (4a~4f) were obtained from compound 3 and substituted
benzaldehyde. Meanwhile, other 6 novel 1-(4-methyl)phenyl-5-substituted phenylimino-1,2,3-triazole carboxylic acid amides
(6a~6f) were synthesized from compound 5 and substituted benzaldehyde. The structures of all compounds have been con-
firmed by 'H NMR, *C NMR and IR. The preliminary bioassay showed that, all target compounds possessed efficient anti-
bacterial activities. Especially, the mic values of compounds 4d~4f and 6d~ 6f were 2~8 pg/mL, lower than fluconazole and
triclosan.

Keywords 1-(4-methyl)phenyl-5-amino-1,2,3-triazole carboxylic acid; 1-(4-methyl)phenyl-5-Amino-1,2,3-triazole carbox-
ylic acid amide; 1-(4-methyl)phenyl-5-substituted phenylimino-1,2,3-triazole carboxylic acid/carboxylic acid amide; synthesis;
antibacterial activity
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B, GO, Rk, R A

“HRFEREL” XF Fabl, InhA FE DK 25890 IR AARE bR IR K472
G, LA “=MEER” XA . BB, HIV-RT Z5EkR
R PR A AR e, WA T — R R A
TEPEMIAR IR R I — b &)

MR FIRBEFE, b T dE— D BRI AR RS G I —
AL EWIIE EAR, RN ADEE KA &R
AR SR A B IR B, g CARFRIRILY L =g
W7 . “CH=N” FBOHMTHEAS:, wilt& T &5
A WARIE ) 13 B I ZR IS BRI D e 31,2, 3- = e
R/ LA &9, FIF "H NMR, *C NMR FiT IR % 3
SEMJUEATRAL, JE0F5T LR AL G x4 o5 €0 A BR
CEICBHPERD) R B (22 [IRPIPE B 5 B S 2k
PCTR) PT i, MR W 2oR, B i H stk &
PRI R PTG, BB UR I, 5 R
RN 5 LGN 3R BE N IE RS = H AR S P S
P, o, CLUETFIBIE B bR AP G e
%, AR L Scheme 1.

1 SREHS

W&

S JE AU E A1) Avatar 370 BYLZTAMEEY
(KBr J J7); #8[H Bruker 2 A [f] AM 400 BAZHEILHRAL
(TMS N FR, DMSO-ds A¥ ), REETT /BT 1)
RY-1 205 e S0 5 (L BETE R HE); | AR BT 4
M) LRH-250A A4 RRFR46; HA Yanaco AT
Yanaco CHN Corder MT-3 # 08 B4, g
FEAANEE) T RE-52AA RYEHE 2K R AN

1.1

S-IRKMIE . 3,5- IR/KAG IS §4 SCHR[13, 14]H 4,
X I B WK SCHR[15]H0 4% KIAF B & (B 4
BREA . O BR B S5 BEAK R B B R AU E Y 56 %

Peft; He Ik = i AR 2L CP 44.

1.2 wE{k2, 3515 W&

1.2.1  1-3F PR -5-RH-123- = F iR LE(2)H)
B AR

¥ 0.53 g (25 mmol)& JBAINAZ] 13 mL [WIE/K 4
fir, WC ) SRR ) SRR A . 17 50 mL ¥ = K
AN 2.83 g (25 mmol)FKE LR LR 3.33 g (25
mmol) X LB U, FRi N H IR IC 4 1) LM
R UK I EUTEE, TR 45 °C, Wnse
i, MR ERL, TLC BRES RN V(A @ LIRS
BR)=1 : 1], BRSO R, 5 1k B, Hhik, 7Kk, 28
WA, B AGERSE 525 g FFE 85.2%. mp.
151~152 °C; '"H NMR (DMSO-d,, 400 MHz) J: 7.42~
7.35 (m, 4H, ArH), 5.28 (s, 2H, NH,), 4.43 (dd, J=14.0,
6.8 Hz, 2H, CH,), 2.44 (s, 3H, CH;), 1.44 (t, J=5.6 Hz,
3H, CHs).

122 1-%F PR AE-5-86-1,2,3- =74 ¥ BR(3) 89 &A%,

] 250 mL = FUfE R B 2.00 g (8.0 mmol)H [A] 4 2
1100 mL JG/K S0, bR 2 R, OV BT,
FHI 0.45 g (8.0 mmol) KOH, 10 min Ji5 2 N 7%, 2
h J& TLC FREZ[VCA M) @ V(LR LT =4 © 15 R)ER
BEAW R, BRI, WHIEE, UK AR K
pH £ 6, WL FHiFE 6 h, B K& Ak, g, K
b, CEEELLE, T, AR EE 1.50 g, %
84.8%. m.p. 124~125 ‘C; '"H NMR (DMSO-d,, 400

N=N

1
CHs CHs O \R\CONHZ
(1) NaNO/HCI NCCH,CONH, N=N [
_— Hac‘Q’N /TCONH —————
(2) NaN; EtONa LB E N R
NH,
NH2 N3 5 4
1 R2 R
6 K
NCCH,COOC,H5
EtONa N=N
1
H3C—©fN\%\COOH
(1) KOH N=N it N
O COOC,Hy ————— CON /—COOH ———— ;
2) CH;COOH LAl R
NH2 NH, .
3 R? R
4 R®
4a: R'=0H, R?=H, R®=H, R*=H; 4b: R"=Br, R?=H, R®*=H, R*=H; 4¢c: R'=H, R®=H, R®*=0H, R*=0CHjs; 4d: R'=0H, R*=H, R®*=H, R*=ClI; 4e:
R'=0H, R?=H, R®*=H, R*=Br; 4f: R'=0H, R*=Br, R®*=H, R*=Br; 6a: R'=0H, R*=H, R®*=H, R*=H; 6b: R'=Br, R*=H, R®*=H, R*=H; 6¢c: R'=
H, R?>=H, R®*=0H, R*=0CHj3; 6d: R'=0H, R?=H, R®=H, R*=Cl; 6e: R'=0H, R®=H, R®*=H, R*=Br; 6f: R'=0H, R?=Br, R*=H, R*=Br
Scheme 1
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MHz) §: 12.67 (s, 1H, COOH), 7.44 (dd, J=12.4, 8.4 Hz,
4H, ArH), 6.40 (s, 2H, NH,), 2.41 (s, 3H, CH3).

123 1-3F 9 3R -5- 5 -1,2,3- = vk W BLAE(5) 09 A
P,

¥ 0.53 g (25 mmol)&JE I Z] 13 mL (LK &
B, P 2B SRR A . 1) 50 mL 1= PR
I 2.10 g (25 mmol)FJE LB 3.33 g (25 mmol)
f LB RO, TN IR ELHILE (0 SR, N
W IR Ay, WEFR 45 C, Winse)a,
Fra =i, TLC BRES RN [VOHMER) @ (LR LR =
1o 1], UL SO, b ROV, g, JKE, CREELS
b, AR AR 4.79 g, 775 88.4%. m.p. 204~
206 C; '"H NMR (DMSO-d, 400 MHz) 0: 7.43 (dd, J=
20.0, 8.8 Hz, 4H, ArH), 6.80 (s, IH, CONH,), 5.41 (s, 1H,
CONHS,), 5.29 (s, 2H, NH,), 2.48 (s, 3H, CHj).

1.3 BiriLAH 4a~4f Fn 6a~6f B9E K
131 1245 FAFI-S-BRARFR R A 4R -1,2,3- =7 F
B (4a—~4f) 8 B A,

1] 50 mL f =15 N 1.46 g (12 mmol)/K i,
25 mL Jo/K SR, fHETHE S 60 C, A 2.18 g (10
mmol) (A 4R (3), gh& il 2 M, e N g,
3mol/mL ¥ £R R S N IF) pH 32 4~5, [Hli [ BY,
TLC FRERRIN[VCA M) @ (LR TR =1 : 1], Jsuokl
MO ARG, EEIE RN, AR, R, MR
T A, HhOE, [ SR I A, 19 A BRI A
4a. Z [ FIRTEHIRS H bR GG 4b~4f.

106} FA 2R 3548 2 DR L WV i 3 -1,2,3- = L T R (4a):
WO BRI, 772 74.2%. m.p. 186~188 C; 'H NMR
(DMSO-ds, 400 MHz) 6: 11.74 (s, 1H, OH), 8.83 (s, 1H,
N=CH), 7.53 (d, J=8.0 Hz, 2H, ArH), 7.45 (t, J=7.6 Hz,
2H, ArH), 7.39 (d, J=8.4 Hz, 2H, ArH), 7.00 (d, J=8.8
Hz, 2H, ArH), 2.47 (s, 3H, CH3); *C NMR (DMSO-d,
100 MHz) J: 165.6, 161.0, 144.1, 139.8, 135.0, 133.2,
133.0, 130.1, 124.4, 121.2, 120.0, 118.5, 117.6, 77.2, 21.3;
IR (KBr) v: 3445, 3240, 3125, 1609, 1518, 1379, 1279,
816 cm™!. Anal. caled for Ci;H4N,O;:C 63.35, H 4.38, N
17.38; found C 63.23, H 4.45, N 17.33.

106} FR K -5 AR YRR HE P i H-1,2,3- — W F iR (4b):
KON AIRE K, 775 69.8%. mp. 123~124 C; 'H
NMR (DMSO-d,, 400 MHz) d: 9.13 (s, 1H, N=CH),
8.15~8.13 (m, 1H, ArH), 7.67 (d, J=4.8 Hz, 3H, ArH),
7.41~7.38 (m, 2H, ArH), 7.36 (d, J=8.4 Hz, 2H, ArH),
247 (s, 3H, CH;); “C NMR (DMSO-d,;, 100 MHz) o:
1622, 145.7, 138.9, 133.7, 133.6, 133.5, 130.4, 129.7,
129.3, 127.9, 126.8, 124.1, 121.4, 77.2, 21.2; IR (KBr) v:
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3237, 3116, 1636, 1516, 1439, 1381,809, 756 cm™'. Anal.
calcd for C7H3N,O,Br: C 53.00, H 3.40, N 14.54; found
C 53.12, H 3.37, N 14.49.

1-56f F 2R -5-[(3- 2 6 -4- 0 6 ) R R T WP i O -
1,2,3- =M IR (de): s (OB ACIRIEMA, 772 71.3%. mup.
218~220 ‘C; '"H NMR (DMSO-dq, 400 MHz) &: 9.85 (s,
1H, OH), 8.61 (s, 1H, N=CH), 7.72 (d, J=2.4 Hz, 2H,
ArH), 7.50 (d, J=1.6 Hz, 1H, ArH), 7.38~7.33 (m, 3H,
ArH), 7.03 (d, J=8.0 Hz, 1H, ArH), 3.97 (s, 3H, OCHa),
246 (s, 3H, CH;), °C NMR (DMSO-ds;, 100 MHz) o:
162.9, 150.3, 147.1, 146.3, 138.6, 133.9, 129.5, 128.1,
125.9, 123.9, 120.8, 114.6, 109.3, 77.2, 56.1, 21.2; IR
(KBr) v: 3449, 3247, 3128, 1619, 1581, 1523, 1404,
1376, 1295, 1255, 818 cm '. Anal. caled for CgH;¢N,Oy:
C 61.36, H 4.58, N 15.90; found C 61.48, H 4.24, N 16.07.

-0 AR -5-[(5-50-2-FR 56 R BE ) W flc A -1,2,3- =
MR (4d): B EZURIEMAE, 722 79.1%. m.p. 233~234
‘C; '"H NMR (DMSO-d, 400 MHz) d: 11.70 (s, 1H, OH),
8.77 (s, 1H, N=CH), 7.51 (d, J=8.4 Hz, 2H, ArH),
7.43~7.37 (m, 4H, ArH), 6.94 (d, J=8.8 Hz, 1H, ArH),
248 (s, 3H, CH;); "C NMR (DMSO-d,;, 100 MHz) §:
164.2, 159.4, 143.6, 140.0, 134.7, 132.8, 131.9, 130.2,
124.6, 124.4, 121.4, 119.2, 119.1, 77.2, 21.3; IR (KBr) v:
3447, 3235, 3112, 2365, 1636, 1515, 1475, 1279, 817
ecm . Anal. caled for Ci-H3sN4O5Cl: C 57.23, H 3.67, N
15.70; found C 57.14, H 3.80, N 15.56.

16 B R FE -5-[(5- R -2-FR 8 ) R BE ) WP i 9 -1,2,3- =
e R (de): 1 ELBUIRIEMA, 772 82.7%. m.p. 235~236
‘C; "H NMR (DMSO-d, 400 MHz) 6: 11.70 (s, 1H, OH),
8.76 (s, 1H, N=CH), 7.57 (d, J=2.4 Hz, 1H, ArH),
7.53~7.50 (m, 3H, ArH), 7.34 (d, J=4.0 Hz, 2H, ArH),
6.89 (d, J=8.8 Hz, 1H, ArH), 2.48 (s, 3H, CH3); °C NMR
(DMSO-d, 100 MHz) 6: 164.1, 160.2, 159.9, 143.6, 140.0,
137.5, 135.0, 132.8, 130.2, 124.4, 121.4, 119.9, 119.6,
72.2, 21.3; IR (KBr) v: 3448, 3234, 3109, 2364, 1639,
1517, 1384 1078, 816 cm™'. Anal. caled for C;;H;3N,0;-
Br: C 50.89, H 3.27, N 13.96; found C 50.76, H 3.33, N
13.80.

106 FA R -5-(3,5- iR-2-F0 36 R I e 3E-1,2,3-
SRR (4): BRI AR, P73 77.5%. mp. 236~
237 “C; "H NMR (DMSO-d,, 400 MHz) 6: 12.30 (s, 1H,
OH), 8.74 (s, 1H, N=CH), 7.82 (d, J=2.4 Hz, 1H, ArH),
7.56 (d, J=2.4 Hz, 1H, ArH), 7.49 (d, J=8.4 Hz, 2H,
ArH), 7.41 (d, J=8.0 Hz, 2H, ArH), 2.49 (s, 3H, CH3), 1°C
NMR (DMSO-ds, 100 MHz) d: 163.4, 156.5, 143.1, 140.2,
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139.8, 134.3, 132.6, 130.3, 124.3, 121.8, 120.2, 112.4,
111.3, 77.2, 21.3; IR (KBr) v: 3449, 3230, 3104, 2363,
1638, 1514, 1400, 1377, 1212, 805 cm . Anal. calcd for
C17H2N4O5Bry: C 42.53, H 2.52, N 11.67; found C 42.49,
H2.87,N 11.51.

1.3.2  1-4F 9 AR S-BARR A B e A -1,2,3- == F
B (62~ 61) 49 A A%,

1 50 mL ¥ = IO INA 1.46 g (12 mmol) /K4,
25 mL 2K, BEREFHELEE 60 C, A 2.17 g (10 mmol)
R A S, GRERTHE AR I, ROV, F 3 mol/L (1)
ERRVAWO [ N pH & 4~5, [l RN, TLC FREE
SN VAT @ V(LR LHR)=2 1], RS R,
b e N, A HI A AL, FE, AT O R ] A,
fok, AN CREEZS N, 193 EZREER 6a. M L
AT743 B &4 6b~6f.

156 FR 2R R -5 408 8 2R3 W fi 3 - 1,2,3- = e F ik e
(6a): HOEURFEME, 775 75.1%. m.p. 225~226 C; 'H
NMR (DMSO-ds, 400 MHz) d: 11.15 (s, 1H, OH), 9.55 (s,
1H, N=CH), 8.04 (s, 1H, NH,), 7.69 (d, J=6.0 Hz, 1H,
NH,), 7.56 (d, J=8.4 Hz, 3H, ArH), 7.49~7.45 (m, 1H,
ArH), 7.42 (d, J=8.4 Hz, 2H, ArH), 6.99~6.94 (m, 2H,
ArH), 2.41 (s, 3H, CH;); *C NMR (DMSO-d,, 100 MHz)
5: 168.4, 162.8, 145.3, 140.8, 138.2, 135.1, 135.0, 133.4,
126.6, 123.4, 122.5, 120.7, 119.8, 119.2, 21.2; IR (KBr) v:
3749, 3450, 3242, 3127, 2365, 1625, 1563, 1523, 1476,
1391, 1273, 1187, 823 cm '. Anal. caled for C7H;sN5O,:
C 63.54, H4.71, N 21.79; found C 63.47, H 4.77, N 21.83.

156 F 2R R -5 408 R 2R 3 W fi e - 1,2,3- = e FH ik fie
(6b): HEICEEPIR AR, 725 71.3%. mp. 232~234 C;
'H NMR (DMSO-ds, 400 MHz) 6: 9.71 (s, 1H, N=CH),
8.05 (s, 1H, NH,), 8.00 (d, J=4.4 Hz, 1H, NH,), 7.81~
7.79 (m, 1H, ArH), 7.59 (d, J=8.4 Hz, 3H, ArH), 7.55~
7.51 (m, 2H, ArH), 7.41 (d, J=8.0 Hz, 2H, ArH), 2.41 (s,
3H, CH;); “C NMR (DMSO-d;, 100 MHz) J: 166.4,
143.2, 136.7, 133.2, 133.1, 132.8, 129.2, 128.5, 128.1,
126.8, 125.9, 123.2, 120.2, 117.6, 21.3; IR (KBr) v: 3744,
3240, 3124, 2366, 1628, 1568, 1523, 1477, 1395, 1275,
1188, 824 cm . Anal. caled for C;,H,,NsOBr: C 53.14, H
3.67, N 18.23; found C 53.00, H 3.87, N 18.19.

1- 0 H 2 i -5-[(3- FFY A -4- 0 ) A R WP Jie A -
1,2,3- = M F i (6c): 2 ok AOIR [ 44, =28 73.2%.
m.p. 254~256 C; 'H NMR (DMSO-ds, 400 MHz) ¢:
9.63 (s, 1H, OH), 9.43 (s, 1H, N=CH), 8.08 (s, |H, NH,),
7.79 (d, J=2.8 Hz, 1H, NH,), 7. 68 (d, J=2.4 Hz, 2H,
ArH), 7.45 (d, J=1.6 Hz, 1H, ArH), 7.34~7.30 (m, 3H,
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ArH), 6.96 (d, J=8.0 Hz, 1H, ArH), 4.01 (s, 3H, OCH3),
243 (s, 3H, CH;); °C NMR (DMSO-ds, 100 MHz) o:
166.7, 154.1, 151.8, 150.3, 142.5, 136.9, 133.3, 131.8,
129.0, 126.7, 123.4, 117.3, 112.1, 109.6, 56.8, 21.3; IR
(KBr) v: 3747, 3449, 3250, 3129, 1617, 1585, 1521, 1407,
1382, 1290, 1250, 1136, 1030, 820 cm™'. Anal. caled for
CisH7NsO5: C 61.53, H 4.88, N 19.93; found C 61.46, H
4.93,N 19.71.

16 B R -5-[(5- 5 -2-FR 8 ) R BE ) WP i 9 -1,2,3- =
M R IR (6d): (A ZOIREA, P25 78.5%. m.p. 267~
268 ‘C; 'H NMR (DMSO-d,, 400 MHz) 6: 11.16 (s, 1H,
OH), 9.52 (s, 1H, N=CH), 8.04 (s, 1H, NH,), 7.71 (d, J=
2.4 Hz, 1H, NH,), 7.57 (d, J=8.4 Hz, 3H, ArH), 7.48 (dd,
J=8., 2.8 Hz, 1H, ArH), 7.41 (d, J=8.0 Hz, 2H, ArH),
7.00 (d, J=8.8 Hz, 1H, ArH), 2.41 (s, 3H, CH3); *C NMR
(DMSO-ds, 100 MHz) §: 168.2, 162.6, 159.1, 145.8, 139.8,
134.8, 133.1, 130.2, 129.6, 128.9, 125.2, 123.7, 122.1,
119.4, 21.2; IR (KBr) v: 3748, 3452, 3238, 3123, 2362,
1622, 1560, 1522, 1475, 1393, 1274, 1184, 819 cm .
Anal. calcd for C;H4NsO,Cl: C 57.39, H 3.97, N 19.68;
found C 57.28, H 4.06, N 19.55.

156 R I -5-[(5- VR -2-F2 56 AR JE W Jf 9k -1,2,3- =
eI i (6e): B CLZUIRIEA, /% 81.6%. m.p. 265~
266 ‘C; '"H NMR (DMSO-d,, 400 MHz) &: 11.17 (s, 1H,
OH), 9.50 (s, 1H, N=CH), 8.04 (s, 1H, NH,), 7.84 (d, J=
2.4 Hz, 1H, NH,), 7.61 (d, J=2.4 Hz, 1H, ArH), 7.57 (d,
J=8.4 Hz, ArH), 7.42 (d, J=8.4 Hz, 2H, ArH), 6.95 (d,
J=8.8 Hz, 1H, ArH), 2.41 (s, 3H, CH;); *C NMR
(DMSO-ds, 100 MHz) §: 167.6, 163.1, 162.7, 146.1, 143.3,
140.2, 137.1, 134.8, 131.1, 129.7, 123.2, 121.1, 120.7,
118.5, 21.1; IR (KBr) v: 3745, 3447, 3235, 3118, 2366,
1618, 1503, 1383, 1112, 807 cm ' Anal. caled for
C7H4NsO,Br: C 51.02, H 3.53, N 17.50; found C 550.89,
H 3.73,N 17.44.

106 F R -5-(3,5- L iR-2-F0 30 R I e 3E-1,2,3-
=M R (6F): OB AR A, 73 77.1%. mup.
230~231 °C; 'H NMR (DMSO-ds, 400 MHz) J: 12.20 (s,
1H, OH), 9.51 (s, 1H, N=CH), 8.15 (s, 1H, NH,), 8.04 (d,
J=3.2 Hz, 1H, NH,), 7.91 (d, J=2.4 Hz, 1H, ArH), 7.58
(d, J=8.4 Hz, 1H, ArH), 7.44 (d, J=8.4 Hz, 2H, ArH),
7.09 (d, J=8.4 Hz, 2H, ArH), 2.42 (s, 3H, CH3); *C NMR
(DMSO-ds, 100 MHz) §: 171.3, 162.4, 156.4, 144.2, 140.3,
139.6, 134.8, 132.8, 130.5, 129.9, 125.4, 121.8, 116.4,
111.3, 21.2; IR (KBr) v: 3748, 3450, 3231, 3114, 2363,
1623, 1525, 1390, 1218, 1015, 820 cm™'. Anal. caled for
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NOTE

C]7H13N502Br2: C 4262, H 273, N 1462, found C 4245,
H 2.96, N 14.54.

2 #R51HE
2.1 XBEHEERES K

TECHEAEAE R, 1% RS- 01,2, 3- = M
R ZBECT A 2) 3t AR EURR UL 21 LR
[B3+2) MM R MAFE]. 1556, EtO NIk LR LR C
P TR T, R G TSR A
T BRI 3N, HEI 1-N BRI C, ST HE
FAHF T 2, PRI Scheme 2. HE—2b
BRSO, TR SR IS XS L3 PR R SRR, A8 =
L. NaOH SR UBk Atk PIREAGIRTERAR, RN
BETERL, T HP SRR, AL ZWEhh. o
AR, [N IRIR RS, 725K ) 85% L L.

Ll 2 3 CHs00C_ C=N
H

!\.l\
C2H500CJ\CEN NH COOC2H5
N, EtOH
—— HiC N SN

HN™ COOC,Hs

NG _
mc«@»N N + EtO

HoN COOC,H5

Scheme 2

22 BHUESMBIEHR

a3, 5 IR PR OV % H AL &9 1-
o) F RS- AR IR FE WP i 31,2, 3- — K H i3 (42~ 4f)/
kL (6a~6f) T ELAE IR ME RS FIHT, e 3 5
AR AL Z A S50 (1908 Rl MR 52 1, e Wi i )
LAY da~af, LAY 5 5 U F AR M ) 461
T RMNVEAEIAT, FIEAY 6a~6f PEEARMK, Mk,
S0 38 FE s st 2 1) AT AN PR A A AT R
N, ARER T RN ERL A 6a~6f (177K, L
Y 3 NGRS E R T RE A &4 3 ) COOH
o, IRANAEAE— AN HLE A, HE ) COO A
XA 5 T CONH, 1 — & L4 AR, f431L
H W3 57 B NH, T =% RS 5 i,
MEE IS 3 SR IS, A st
ST L COO M7 M E), M He s R N H 2,
R, 4 T AR s N R EAT, 3% 99 A e 1) AT
B RAE A,
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2.3 HERE B EMRKIE S T

IR 11, HAsLEY) 4a, 4c~4f, 6a, 6¢c~6f 71 3440
em A4 IR IR I O—H WS U4, 3100 em ' AE A LB
N=C—H W fcli&, 3250 cm™ ' 7 A7 S B R (1) N—H W i
I, 1650 cm ' ZE A5 L C=0 MIH4E RSN, 434
FIARIEXS CH=N (RS IEAT — & 52, hr HL 2R
I HE 1 7 P PR, L 2D AN RS T s BB 1600
em” ' ZEAT BRI C=C i, 2300 em ' A2 AT HUEL T
IR, 1b&9) 6a~6f {E 3700 cm ' AA4H
N—H KW, 1400 cm™' 2247 BT IR ) C—N IR
65

R A 2 7E 6 4.54 Kb HIPE dd W, 7E 6 1.49 A
t IELE ] OC,Hs [AFELE, A4k 3 75 5 12.67 Ab I s
UL COOH, i [alfA 5 75 5 6.80 4b(¥) s IR 6 5.41
AbTF) d WETERE T CONH, IRIAEFE. &) 4a~4af HE
[l G5 F(CH=N) 5 106 L BLAE 5 8.70 A4, 1) 6a~
of HH (131 i 45 44 (CH=N) [ &0 1 I U IRAE 6 9.50 /A7,
VLA BRI N JEF 5 CONH, AR T IR T A,
[ CONH, # IR AN A 24 B A [R5 ) &
UL IR ER b CH, 55 52 21 2R BA [ EE L0 2508 4 52 i,
HArb &4 da~af 1 (7838 B CHy HILTE 6 2.47
iy, PN 6a~6f H 1) CHy HILAE 6 2.41 /45,
2.4 (LEMHENTEEMR

h T G PR ORI = MR P 5 R RN ) B R 3
HIXHE S A0S PR IR e R, SR RV R0 P RV o
W5 FoXF K WA 181 (Escherichia coli) 438 (O30 2 BRI
(Staphylococcus aureus)F 112 2 B & (Monilia albican)
SR ROR, AR Ty V55 IS [ [ 37 PR S 6 = A f
7% 173 25 (NCCLS) f /N T 3¢ B (MIC) W 5 v, LA
FRMFN =G A S I 200, e g5 S W3R 1.

SERRW, FTEEDRT KA B 438 (R 2Bk
PRI (8 R VRT A A R A (R, R AT B 4
BSTEI T-HUFEME, Horp 4d~4f F1 6d~6f X &35t
IR OSBRI BT AR LT BT AL, T J60RE ik
M=&"4. BAE, (L&Y 6a—e6f LL 4a~4f (1] MIC 14
S, BEEH 1-0F B ORE-5- AR IR P Jle 4 -1,2,3- — i
WG 6a~o6f PrpsiGthAL T 1% R BE-5- AR
ARFEN G HE-1,2,3- =M HIRBNAY) da~af, KU
RS INA R TR S PR EE. 5 E
YIALL, 1bE4 4b F1 6b X =FhE AR MIC (4, %
B S A7 -HUAR IR IR T R R OUHE AR ED M S I N T4
A YIBTREIETE. 5 AL-IRIRER B s J5 5 H A
AP TGP MK, 4d~4f Fll 6d~6f 55515 1]
JRF LA MIC {E % /N T IS, Preis
Mg R, P, 5 A-IURAIR AR ¥R LR 5 AL
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BNNHEF MRER
R1 A da~4f F1 6a~6f FE S P A
Table 1 Antibacterial activity date of 4a~4f and 6a~ 6f
Compd. Minimal inhibitory concentration MIC/(ugemL ")
Escherichia coli (E.c.) Staphylococcus aureus (S.a.) Monilia albican (M.a.)
4a 16 16 16
4b 64 16 32
4c 16 16 32
4d 16 2 8
4e 16 4 8
4f 4 4 8
6a 32 32 16
6b 32 32 16
6¢c 32 16 16
6d 16 2 8
6e 8 4 8
6f 8 2 8
Fluconazole 128 16 2
Triclosan 2 4 32

ES AN 327 N A AN LR o I e K A/ RN |
T TE.
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