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Synthesis and Biological Activities of Novel Acylhydrazone
Containing 1,2,4-Triazole Structure

Chen, Sibao An, Yue*
(School of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116029)

Han, Jie Zhou, Xiaoxia

Abstract Sixteen new acylhydrazone derivatives and twelve intermediates were synthesized using substituted aromatic acids
as the staring materials. The structures of the target compounds and intermediates were characterized by IR, NMR and ele-
mental analyses. And that the geometrical isomers of target compounds undergo a rapid cis/trans equilibrium, with the trans
conformer predominating at room temperature. The auxin activity test showed that the target compounds have different effect
on wheat gemma, the antibacterial activity was present in almost all the target compounds, but better activity was observed
against Staphylococcus aureus than Escherichia coli. Particularly compound 4h exhibits higher antibacterial activity to
Staphylococcus aureus than the others. The minimal inhibitory concentration (MIC) of 4h with Staphylococcus aureus is 3.13
pg/mL which is similar with chloramphenicol.

Keywords 1,2,4-triazole; acylhydrazone; synthesis; biological activity
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. EtOH ; NH,NH, *H,0 .
R'COOH R'COOEt ———=—-"» R'CONHNH,

#H,S0,

o)

CS,, KOH I NH,NH, «H,0 N-N
R'—C—NHNHCS,K @
EtOH 2 R1/<N)\SH
|
NH,
1a~1d
NaOH, CICH,COOEt AN
; 2 NH,NH, +H,0
O 2Nz *F)
NH, o]
2a~2d
N-N H
R1/< »\S N R’COCHj
\ /\g NH: T kzm
NH,
3a~3d

N
C
R1/<|Il)\s/\n/N\N// ~R2
NH, 0
4a ~4p

R'=CeHs; R®=CqHs (4a), p-CH;OCsHs (4b), p-NO,CsH, (4c),
p-HOCgH, (4d)

R'=p-OCH;3CeHs; R*=CsHs (4e), p-CH3OCsH, (4f), p-NO,CgH,
(4g), p-HOCqH, (4h)

R'=CHsOCH,; R*=CgHs (4i), p-CHsOCgHs (4), p-NO,CeH, (4k),
p-HOC4H, (4l)

R' = p-CHsCeHsOCH,; R® = CeHs (4m), p-OCHsCeHas (4n),
p-NO,C¢Hs (40), p-HOCeH. (4p)

Scheme 1

1 SRIEERS
1.1 XE5RF
X-5 WA SO E A R HE, b R A AR A PR A D),
TENSOR-27 {# 37 A5 e 21 4G4 (KBr Hs it
Bruker A 7)), Vario EL Cube CHNS/O JGZ 43 HA¥ (4[5
Elementar /2 #]), Bruker Avance-500 MHz #%#43EHR1L
(TMS W br, DMSO-ds A ¥ 5, %t Bruker 2 #),
DGG-9140A H1 FATE I 85 A48 (EIEAR A SR A
AT, THZ-C & A AR 5 % G 1] 17 BOBE 2= F (%
J7), HH-B11420 H $IE 5 1% 740 (o R R B2 7 28 0
], S ) 28V B A (LR RS AT B w BT
W) ), BRI A b2l sk 1a~1d $%CHER
(1177, HEBRRBR 4.
1.2 HiEARRBREIE R
121 2-(3-BRAX-4-F H-1,2,4- = vk -5-F ) T 8L T B
(2a~2d)49 4%,

DL 2a (A A B NaOH (0.36 g, 9 mmol)ia T
12 mL 2587k %, i 1a (1.54 g, 8 mmol), ¥#fi#, &
G M N LR Z1(1.3 g, 11 mmol), EJHFE 4 h,
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I 9E, TG OREE S 5, A AR 2a
(1.83 g, 82.3%). [ 5 iLHI15 4 4k 2b~2d.

2-(3- I He-4- Hh-1,2,4- — M5 Hk) LR £ TiE (2a):
FEERIRER, 775 82.3%. mp. 175.3~177.1 C; 'H
NMR (DMSO-ds, 500 MHz) §: 7.97 (dt, J=17.9, 2.1 Hz,
2H, Ph,), 7.54~7.50 (m, 3H, Ph,), 6.19 (s, 2H, NH,), 4.13
(q, J=7.1 Hz, 2H, OCH,CH3), 4.09 (s, 2H, SCH,), 1.20 (t,
J=17.1 Hz, 3H, OCH,CHj3); IR (KBr) v: 3268, 3142, 2992,
2944, 1743, 1650, 1581, 1482, 1455, 1311, 1179, 1032,
765, 690 cm ™!, Anal. caled for C;,H4,N,0,S: C 51.78, H
5.07, N 20.14; found C 51.62, H 5.15, N 20.09.

2-[3-(4- A FE R I )-4- 20 -1,2,4- = -5 3 ] 2,
IR LHR(2b): EEAEIREE, 772 84.2%. m.p. 161.3~
162.9 C; '"H NMR (DMSO-d,, 500 MHz) 6: 7.92 (dd, J=
8.9, 2 Hz, 2H, Ph,), 7.08 (dd, J=8.9, 2 Hz, 2H, Ph,), 6.14
(s, 2H, NH,), 4.13 (q, J=7.1 Hz, OCH,CHj3), 4.07 (s, 2H,
SCH,), 3.82 (s, 3H, Ph;-OCH,), 1.20 (t, J=7.1 Hz, 3H,
OCH,CHs); IR (KBr) v: 3262, 3142, 2992, 2956, 1746,
1647, 1614, 1584, 1515, 1488, 1455, 1302, 1173, 1029,
837,678 cm . Anal. caled for Ci3H;(N4O5S: C 50.63, H
5.23, N 18.18; found C 50.54, H 5.31, N 18.09.

2-(3-ZR A 1 e -4- B - 1,2,4- = ME-5-fi% ) 2R £ TR
(2¢): A AIREAE, 77 78.8%. m.p. 136.9~138.1 C;
'H NMR (DMSO-d, 500 MHz) d: 7.30 (td, J=7.4, 1.8 Hz,
2H, Phy), 7.07 (d, J=8.0 Hz, 2H, Ph,), 6.98 (t, J=7.3 Hz,
1H, Ph,), 6.07 (s, 2H, NH,), 5.09 (s, 2H, Ph;-OCH,), 4.13
(q, J=17.1 Hz, OCH,CHs), 4.07 (s, 2H, SCH,), 1.20 (t, J=
7.1 Hz, 3H, OCH,CH;); IR (KBr) v: 3323, 3166, 3055,
2981, 2932, 1734, 1601, 1587, 1498, 1470, 1310, 1240,
1184, 1038, 746, 687 cm '. Anal. calcd for C 3H;sN,O;S:
C 50.63, H 5.23, N 18.18; found C 50.58, H 5.29, N 18.10.

2-[3-(4- T L IR 48 P 3 )-4- 8 Bk -1,2,4- — M -5- i 3 )
LR OHEQRA): FEREE, 2% 81.1%. mp. 139.2~
140.7 °C; "H NMR (DMSO-d,, 500 MHz) ¢: 7.07 (d, J=
8.5 Hz, 2H, Ph,), 6.96 (dd, J=8.5, 1.8 Hz, 2H, Ph,), 6.05
(s, 2H, NH,), 5.05 (s, 2H, Ph;-OCH,), 4.13 (q, J=7.1 Hz,
OCH,CHj3), 4.06 (s, 2H, SCH,), 2.24 (s, 3H, Ph,-CH;),
1.20 (t, J=7.1 Hz, 3H, OCH,CH;); IR (KBr) v: 3314,
3157, 3028, 2976, 2922, 1740, 1614, 1580, 1512, 1472,
1312, 1240, 1186, 1024, 808 cm '. Anal. caled for
CisH;sNgOS: C 52.16, H 5.63, N 17.39; found C 52.12, H
5.71,N 17.33.

122 2-3-FRAR-4- R Hh-1,2,4- = w4 5-F 3 ) TBEME
(Ba—~3d)49 4%,
DL A 3a A kB FRECRIA4A 22 (1.81 g,
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6.5 mmol) T~ 50 mL [FECHEIEH, 1A 20 mL JE/K HEE A
T, BEFEINFAE 22 WA, SRS 10 SRS I 80% (1)
KA (1.6 mL, 26 mmol), HEFEHI 4 h, HEHT H A,
TR HUE, CREE LG, A EE R 3a (125 g,
72.9%). [FIFET7 LIS H R AR 3b~3d.

2-(3-TRHe-4-5 H-1,2,4- = Mp-5-1 3L Z R E3a): 3
OERIR S K, P75 72.9%. mp. 166.5~167.9 C; 'H
NMR (DMSO-d;, 500 MHz) : 9.33 (s, 1H, CONH), 7.99
(dt, J=7.9, 2.1 Hz, 2H, Ph)), 7.54~7.50 (m, 3H, Ph,),
6.17 (s, 2H, NH,), 4.34 (s, 2H, NHNH,), 3.85 (s, 2H,
SCH,); IR (KBr) v: 3334, 3292, 3202, 3040, 2944, 1644,
1608, 1533, 1482, 1458, 1347, 1014, 768, 690 cm™'. Anal.
calcd for CgH,)NgOS: C 45.44, H 4.58, N 31.82; found C
45.51, H4.67, N 31.89.

2-[3-(4- FAA FE A HE)-4-F Fh-1,2,4- = 5-F K6 &
W E@3b): AR S A, 7% 84.6%. mp. 170.7~
172.6 °C; '"H NMR (DMSO-d;, 500 MHz) &: 9.32 (s, 1H,
CONH), 7.95 (dd, J=8.9, 2.0 Hz, 2H, Ph,), 7.07 (dd, J=
8.9, 2.0 Hz, 2H, Ph)), 6.13 (s, 2H, NH,), 4.32 (s, 2H,
NHNH,), 3.83 (s, 2H, SCH,), 3.82 (s, 3H, Ph;-OCH3); IR
(KBr) v: 3304, 3196, 3154, 3016, 2932, 1653, 1614, 1581,
1515, 1467, 1446, 1314, 1254, 1182, 1026, 831 cm .
Anal. caled for C;H;42N4O,S: C 44.88, H 4.80, N 28.57;
found C 44.83, H 4.86, N 28.59.

2-(3- A AE 1 HE -4- G - 1,2,4- = W5 Bt BL ) 2R JIE
(3c): AR ERIK, 7% 61.6%. m.p. 115.3~115.9 C;
'H NMR (DMSO-d;, 500 MHz) d: 9.32 (s, 1H, CONH),
7.33 (td, J=7.5, 1.8 Hz, 2H, Ph,), 7.07 (d, J=8.0 Hz, 2H,
Ph,), 6.98 (t, J=7.5 Hz, 1H, Ph)), 6.07 (s, 2H, NH,), 5.10
(s, 2H, OCH,), 4.34 (s, 2H, NHNH,), 3.83 (s, 2H, SCH,);
IR (KBr) v: 3300, 3182, 3119, 3045, 2966, 1655, 1633,
1599, 1587, 1493, 1460, 1420, 1294, 1231, 1175, 1010,
750, 692 cm !, Anal. caled for C1H14NgO,S: C 44.88, H
4.80, N 28.57; found C 44.92, H 4.83, N 28.52.

2-[3-(4- H Ik ZR 4 P i )-4- B FE-1,2,4- = -5
SIEMEGEA): R e R, 773 83.7%. mp. 141.6~
142.9 °C; '"H NMR (DMSO-d,, 500 MHz) &: 9.32 (s, 1H,
CONH), 7.10 (d, J=8.5 Hz, 2H, Ph,), 6.96 (dd, J=8.5,
1.8 Hz, 2H, Ph,), 6.04 (s, 2H, NH,), 5.06 (s, 2H, OCH,),
4.36 (s, 2H, NHNH,), 3.82 (s, 2H, SCH,), 2.24 (s, 3H,
Ph,-CH;); IR (KBr) v: 3306, 3179, 3120, 3032, 2920,
1653, 1634, 1614, 1581, 1510, 1474, 1418, 1290, 1234,
1178, 1013, 804 cm'. Anal. caled for Cj,H¢NgO,S: C
46.74, H 5.23, N 27.27; found C 46.81, H 5.28, N 27.19.
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123  HAR=40 4a—4p 495,

CLH BSR4 4a ()G ) FRECT A 3a (1,188
g, 4.5 mmol) T~ 50 mL [EJEFHH T, A 18 mL /KL
Ji 4 Z(1.25 mL, 10 mmol) % 0.6 mL ¥K &1, #Ht+EiT
[, TLC AR V) @ VONED)=1 : 1]k}
RO RAT IO, B, R R, g, BrRE
M DMF-H,0 JRAWFIES &, A2 0aHREE 4a
(1.46 g, 88.2%). [AIFEI7 LIS H bR "4 4b~4p.

2-(3- I Fe-4-F F-1,2,4- = M5B FE)-N"-[ (- F ) 2K
WIS Sk (4a): B AR S A, 7% 88.2%. m.p.
213.5~214.9 C; "H NMR (DMSO-d, 500 MHz) J: 10.89
(s, IH, CONH), 7.99 (dt, J=7.9, 3.2 Hz, 2H, Ph,), 7.82~
7.78 (m, 2H, Ph,), 7.53~7.50 (m, 3H, Ph;), 7.44~7.40
(m, 3H, Phy), 6.21 (cis), 6.19 (trans) (s, 2H, NH,), 4.51
(trans), 4.15 (cis) (s, 2H, CH,), 2.30 (cis), 2.28 (trans) (s,
3H, CH,), trans/cis: 62/38; “C NMR (DMSO-d,, 125
MHz) &: 170.35, 165.11, 153.14, 151.90, 137.44, 132.13,
131.08, 130.49, 129.61, 129.24, 129.03, 127.82, 34.50
(cis), 34.20 (trans), 14.22 (cis), 13.79 (trans); IR (KBr) v:
3328, 3178, 2932, 1695, 1602, 1578, 1560, 1494, 1449,
1401, 1245, 762, 693 cm™'. Anal. caled for CisH;sN¢OS: C
59.00, H 4.95, N 22.95; found C 59.12, H 4.81, N 22.79.

2-(3- A -4- G FE-1,2,4- = W-5-A7 BE)-N'-[4- F 48 3
(o- L) IR FH L ] Z 0 JE (4b): B Rl A4, 77 %
92.5%. m.p. 229.9~231.0 C; 'H NMR (DMSO-d, 500
MHz) 6: 10.79 (s, 1H, CONH), 7.98 (dt, J=7.9, 2.9 Hz,
2H, Phy), 7.77~7.74 (m, 2H, Ph,), 7.53~7.50 (m, 3H,
Ph)), 6.97 (dd, J=8.9, 3.0 Hz, 2H, Ph,), 6.21 (cis), 6.18
(trans) (s, 2H, NH,), 4.49 (trans), 4.12 (cis) (s, 2H, CH,),
3.79 (s, 3H, Ph,-OCHs;), 2.26 (cis), 2.24 (trans) (s, 3H,
CHs;), trans/cis: 61/39; *C NMR (DMSO-d,, 125 MHz) ¢:
169.85, 164.13, 162.40, 153.40, 151.62, 130.08, 129.53,
129.13, 128.84, 127.91, 125.84, 114.76, 55.71, 34.40 (cis),
34.08 (trans), 14.15 (cis), 13.63 (trans); IR (KBr) v: 3324,
3204, 3016, 2940, 2844, 1680, 1610, 1560, 1514, 1462,
1250, 834, 770, 690 cm L. Anal. caled for CoH,0NO,S: C
57.56, H 5.09, N 21.21; found C 57.63, H 4.95, N 21.04.

2-(3-FHe-4- H-1,2,4- = -5 H)-N"-[4-TH FE (o
) JR I L) 2 BRI (de): 0% 35 (0 bR B AR, 77 %
73.8%. m.p. 263.1~264.6 C; 'H NMR (DMSO-d,, 500
MHz) &: 11.12 (cis), 11.11 (trans) (s, 1H, CONH), 8.28~
8.23 (m, 2H, Ph,), 8.05 (d, J=8.9 Hz, 2H, Ph,), 8.00~
7.96 (m, 2H, Phy), 7.53~7.49 (m, 3H, Ph,), 6.22 (cis),
6.20 (trans) (s, 2H, NH,), 4.53 (trans), 4.19 (cis) (s, 2H,
CH,), 2.37 (cis), 2.33 (trans) (s, 3H, CH,), trans/cis:
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62/38; °C NMR (DMSO-d, 125 MHz) 6: 171.45, 166.87,
154.01, 152.12, 151.03, 142.64, 132.53, 131.69, 129.94,
129.11, 127.96, 123.20, 34.51 (cis), 34.19 (trans), 14.30
(cis), 13.87 (trans); IR (KBr) v: 3324, 3196, 3024, 2934,
2855, 1694, 1602, 1578, 1548, 1516, 1494, 1458, 1416,
1338, 854, 774, 692 cm™ '. Anal. calcd for C,gH;,N;0;S: C
52.54, H4.17, N 23.84; found C 52.68, H 4.00, N 23.69.

2-(3-HHe-4-5 Fh-1,2,4- = ME-5-fif H)-N"-[4-FE F (o
B K 36 ) 0 B R (4d): (0T 0R h AAR, 72 R
63.9%. m.p. 132.4~133.9 C; 'H NMR (DMSO-d;, 500
MHz) 0: 10.73 (cis), 10.72 (trans) (s, 1H, CONH), 9.74
(cis), 9.73 (trans) (s, 1H, Ph,-OH), 7.98 (dt, J=7.9, 2.3
Hz, 2H, Ph,), 7.66~7.63 (m, 2H, Ph,), 7.52~7.50 (m, 3H,
Phy), 6.80~6.77 (m, 2H, Ph,), 6.21 (cis), 6.18 (trans) (s,
2H, NH,), 4.48 (trans), 4.11 (cis) (s, 2H, CH,), 2.23 (cis),
2.21 (trans) (s, 3H, CHs), trans/cis: 60/40; BC NMR
(DMSO-d;, 125 MHz) d: 170.56, 164.88, 160.67, 153.84,
151.91, 130.75, 129.42, 129.06, 128.79, 128.02, 125.91,
115.13, 34.41 (cis), 34.10 (trans), 14.14 (cis), 13.71
(trans); IR (KBr) v: 3312, 3167, 2995, 2920, 1668, 1593,
1541, 1510, 1447, 1267, 843, 777, 696 cm '. Anal. caled
for CgH;sN¢O,S: C 56.53, H 4.75, N 21.99; found C
56.64, H 4.58, N 21.83.

2-[3-(4- F 4 ik K HE )4 (KL -1,2,4- = M5B
FE-N-[(a- F 35) K H I ] S R (de): 1 BB OIR A
FF 83.1%. m.p. 192.5~193.6 C; 'H NMR (DMSO-dj,
500 MHz) J: 10.89 (cis), 10.88 (trans) (s, 1H, CONH),
7.94 (dd, J=8.9, 2.0 Hz, 2H, Ph,), 7.82~7.77 (m, 2H,
Ph,), 7.44~7.41 (m, 3H, Phy), 7.07 (d, J=8.9 Hz, 2H,
Ph;), 6.16 (cis), 6.14 (trans) (s, 2H, NH,), 4.49 (trans),
4.12 (cis) (s, 2H, CH,), 3.82 (s, 3H, Ph;-OCH3), 2.30 (cis),
2.28 (trans) (s, 3H, CHs), trans/cis: 62/38; BC NMR
(DMSO-ds, 125 MHz) §: 169.31, 164.23, 160.66, 153.49,
152.35, 138.24, 130.17, 129.32, 128.40, 127.82, 127.08,
114.07, 55.31, 34.50 (cis), 34.18 (trans), 14.15 (cis), 13.72
(trans); IR (KBr) v: 3268, 3160, 3056, 3012, 2940, 2844,
1662, 1616, 1580, 1544, 1478, 1460, 1250, 836, 760, 690
cm L. Anal. caled for CioH,0NO,S: C 57.56, H 5.09, N
21.21; found C 57.69, H 4.93, N 21.05.

2-[3-(4- F 4 Fk K JE )4 (KL -1,2,4- = M50
FE-N"-[4- 48 F (a- F ) R W R ) L BE R (46): A kT
IREEAE, 2% 76.6%. m.p. 193.3~200.7 ‘C; 'H NMR
(DMSO-d;, 500 MHz) 6: 10.79 (cis), 10.78 (trans) (s, 1H,
CONH), 7.94 (dd, J=8.9, 2.0 Hz, 2H, Ph,), 7.74 (dd, J=
8.9, 2.0 Hz, 2H, Ph,), 7.07 (dd, J=8.9, 2.0 Hz, 2H, Ph,),
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6.96 (d, J/=8.9 Hz, 2H, Phy), 6.16 (cis), 6.13 (trans) (s,
2H, NH,), 4.46 (trans), 4.10 (cis) (s, 2H, CH,), 3.82 (s, 3H,
Ph;-OCH3), 3.82 (cis), 3.78 (trans) (s, 3H, Ph,-OCHy),
2.26 (cis), 2.24 (trans) (s, 3H, CHs), transicis: 61/39; *C
NMR (DMSO-dg, 125 MHz) J: 169.05, 163.92, 161.10,
160.24, 153.97, 152.71, 131.06, 129.13, 128.04, 126.79,
113.79, 113.62, 55.29, 34.46 (cis), 34.15 (trans), 14.13
(cis), 13.70 (trans); IR (KBr) v: 3252, 3160, 3012, 2940,
2844, 1660, 1616, 1582, 1542, 1458, 1420, 1250, 1176,
832 cm ™ '. Anal. caled for CyH,N¢O5S: C 56.32, H 5.20,
N 19.72; found C 56.48, H 5.05, N 19.51.

2-[3-(4- F AR R O )-4- Bk -1,2,4- — M -5-
FE-N-[4-fiF e (o- FHBE) R L) S Wk (4g): ks (it
IREBAK, P2 69.7%. mp. 213.1~214.8 ‘C; 'H NMR
(DMSO-ds, 500 MHz) ¢: 11.11 (cis), 11.10 (trans) (s, 1H,
CONH), 8.27~8.22 (m, 2H, Phy), 8.04 (d, /=8.8 Hz, 2H,
Phy), 7.93 (dd, J=38.9, 2.0 Hz, 2H, Ph;), 7.06 (dd, /=28.9,
2.0 Hz, 2H, Phy), 6.17 (cis), 6.14 (trans) (s, 2H, NH,), 4.49
(trans), 4.16 (cis) (s, 2H, CH,), 3.82 (s, 3H, Ph;-OCHs;),
2.37 (cis), 2.33 (trans) (s, 3H, CHs), transicis: 62/38; °C
NMR (DMSO-dg, 125 MHz) J: 169.92, 165.97, 160.71,
153.95, 152.66, 150.47, 141.74, 133.91, 129.42, 126.90,
124.03, 114.17, 55.60, 34.52 (cis), 34.20 (trans), 14.23
(cis), 13.80 (trans); IR (KBr) v: 3264, 3164, 3012, 2936,
2844, 1668, 1616, 1582, 1542, 1514, 1468, 1414, 1346,
1250, 1178, 854 cm™'. Anal. caled for C;oH;9N;0,S: C
51.69, H 4.34, N 22.22; found C 51.84, H 4.17, N 22.03.

2-[3-(4- F AR R R O )-4- Bk -1,2,4- — 5o i
FE]-N"-[4-F2 5 (a- W HE) R FH AR ) S e (4h): B OUERIR
mm Ak, PFFE 72.3%. mp. 219.9~221.3 C; 'H NMR
(DMSO-ds, 500 MHz) ¢: 10.73 (cis), 10.71 (trans) (s, 1H,
CONH), 9.73 (cis), 9.72 (trans) (s, 1H, Ph,-OH), 7.94 (dd,
J=8.9, 2.0 Hz, 2H, Ph;), 7.66~7.62 (m, 2H, Ph,), 7.07
(dd, J=38.9, 2.0 Hz, 2H, Ph;), 6.80~6.77 (m, 2H, Ph,),
6.15 (cis), 6.13 (trans) (s, 2H, NH,), 4.45 (trans), 4.08 (cis)
(s, 2H, CH,), 3.82 (s, 3H, Ph;-OCHj3), 2.22 (cis), 2.21
(trans) (s, 3H, CHj), transicis: 60/40; “C NMR
(DMSO-ds, 125 MHz) d: 169.62, 164.01, 160.87, 160.36,
153.81, 152.65, 129.57, 129.04, 127.79, 125.88, 115.04,
113.67, 55.40, 34.40 (cis), 33.99 (trans), 14.10 (cis), 13.67
(trans); IR (KBr) v: 3300, 3153, 2995, 2934, 1662, 1606,
1541, 1508, 1474, 1445, 1251, 1177, 837 cm '. Anal.
caled for C19H,0NgO5S: C 55.32, H 4.89, N 20.39; found C
55.46, H 4.68, N 20.16.

2-(3- TR H e -4- HE-1,2,4- = M-S AR F)-N"-[(a- FF

Chin. J. Org. Chem. 2014, 34, 741~748
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B AR IR A mE I 4i): AOEPIREE, 7% 86.1%.
m.p. 187.9~188.9 'C; '"H NMR (DMSO-d,, 500 MHz) J:
10.88 (cis), 10.84 (trans) (s, 1H, CONH), 7.81~7.77 (m,
2H, Phy), 7.44~7.40 (m, 3H, Phy), 7.32 (td, J=7.5, 1.8
Hz, 2H, Ph,), 7.08 (d, J=8.0 Hz, 2H, Ph,), 6.98 (t, J=7.4
Hz, 1H, Phy), 6.10 (cis), 6.06 (trans) (s, 2H, NH,), 5.19
(cis), 5.15 (trans) (s, 2H, OCH,), 4.49 (trans), 4.13 (cis) (s,
2H, SCH,), 2.28 (cis), 2.27 (trans) (s, 3H, CH3), trans/cis:
62/38; °C NMR (DMSO-d, 125 MHz) 6: 169.74, 164.30,
157.85, 152.15, 148.33, 137.91, 129.41, 129.13, 128.35,
126.07, 121.21, 114.85, 58.87, 34.40 (cis), 33.98 (trans),
14.12 (cis), 13.69 (trans); IR (KBr) v: 3303, 3175, 3011,
2954, 2849, 1663, 1599, 1545, 1487, 1445, 1406, 1246,
1167, 750, 685 cm '. Anal. caled for CoH,oNsO,S: C
57.56, H 5.09, N 21.21; found C 57.68, H 4.96, N 21.09.

2-(3- AR -4 5 B -1,2,4- = M -5- i R )-N-[4-
S (o- T HE) AR ) W (4)): L ETIR AR, 7
% 83.6%. m.p. 197.8~198.8 ‘C; 'H NMR (DMSO-dj, 500
MHz) d: 10.77 (cis), 10.76 (trans) (s, 1H, CONH), 7.77~
7.74 (m, 2H, Phy,), 7.32 (t, J=7.5 Hz, 2H, Ph,), 7.07 (d, J
=7.9 Hz, 2H, Ph,), 6.99~6.95 (m, 3H, Ph,, Phy), 6.09
(cis), 6.06 (trans) (s, 2H, NH,), 5.18 (cis), 5.15 (trans) (s,
2H, OCH,), 4.46 (trans), 4.10 (cis) (s, 2H, SCH,), 3.79 (s,
3H, Ph,-OCHj), 2.25 (cis), 2.24 (trans) (s, 3H, CHj),
trans/cis: 61/39; “C NMR (DMSO-d;, 125 MHz) o:
169.15, 163.24, 160.03, 158.16, 151.95, 148.14, 131.19,
129.85, 129.14, 120.80, 115.47, 114.73, 58.72, 55.65,
34.39 (cis), 33.98 (trans), 13.94 (cis), 13.51 (trans); IR
(KBr) v: 3308, 3175, 3010, 2950, 1665, 1601, 1543, 1501,
1452, 1408, 1248, 1182, 823 cm ' Anal. caled for
CpoHpNO5S: C 56.32, H 5.20, N 19.72; found C 56.51, H
4.91, N 19.53.

2-(3-ZR A A -4- B 0 -1,2,4- = M-S 5 )-N-[4- i
B (o FHE) R0 F L) 2 W R (4K): 3k (L EIR AR, 77
% 86.4%. m.p. 181.6~182.8 'C; 'H NMR (DMSO-d;, 500
MHz) ¢: 11.11 (cis), 11.10 (¢rans) (s, 1H, CONH), 8.27~
8.22 (m, 2H, Phy), 8.04 (d, J=28.8 Hz, 2H, Ph,), 7.32 (4,
J=1.5 Hz, 2H, Ph;), 7.07 (d, J/=7.9 Hz, 2H, Ph,), 6.98 (t,
J=17.5 Hz, 1H, Ph)), 6.10 (cis), 6.07 (trans) (s, 2H, NH,),
5.19 (cis), 5.15 (trans) (s, 2H, OCH,), 4.49 (trans), 4.17
(cis) (s, 2H, SCH,), 2.33 (cis), 2.32 (trans) (s, 3H, CH;),
trans/cis: 62/38; *C NMR (DMSO-d;, 125 MHz) o:
170.38, 165.45, 158.01, 152.85, 150.68, 149.16, 142.59,
133.04, 129.67, 123.97, 121.55, 115.16, 59.17, 34.85 (cis),
34.51 (trans), 14.66 (cis), 14.23 (trans); IR (KBr) v: 3321,
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3165, 2997, 2950, 2920, 1672, 1597, 1552, 1510, 1489,
1450, 1406, 1350, 1233, 1174, 856, 762, 690 cm '. Anal.
caled for C1oHgN;0,4S: C 51.69, H 4.34, N 22.22; found C
51.81, H4.12, N 22.04.

2-(3- R -4 B -1,2,4- = 5B JE)-N-[4- 55
B (a- P HD) RN T HE) ZWEE@D: B sk, %
69.4%. m.p. 197.8~199.0 C; 'H NMR (DMSO-d;, 500
MHz) o: 10.72 (cis), 10.71 (trans) (s, 1H, CONH), 9.72
(cis), 9.71 (trans) (s, 1H, Ph,-OH), 7.66~7.63 (m, 2H,
Phy), 7.31 (t, J=7.5 Hz, 2H, Ph,), 7.07 (d, /=7.8 Hz, 2H,
Ph;), 6.98 (t, J=7.5 Hz, 1H, Ph;), 6.80~6.77 (m, 2H,
Phy), 6.07 (cis), 6.05 (trans) (s, 2H, NH,), 5.18 (cis), 5.14
(trans) (s, 2H, OCH,), 4.46 (trans), 4.09 (cis) (s, 2H,
SCH,), 2.21 (cis), 2.20 (trans) (s, 3H, CHj), trans/cis:
61/39; *C NMR (DMSO-d, 125 MHz) 0: 169.53, 163.72,
160.77, 157.45, 152.48, 148.74, 132.80, 129.91, 129.19,
121.02, 117.07, 114.96, 58.41, 34.40 (cis), 34.00 (trans),
14.12 (cis), 13.69 (trans); IR (KBr) v: 3308, 3179, 3018,
2903, 1665, 1599, 1551, 1512, 1452, 1410, 1246, 1173,
835, 750, 690 cm ™ '. Anal. caled for CoH,0N¢O;S: C 55.32,
H 4.89, N 20.39; found C 55.44, H 4.65, N 20.16.

2-[3-(4- HY J 4 4 Y B )-4- Bk -1,2,4- = M5
FHE-N'"-[(a- H ) R T BE ) S B IF (4m): 3 EUBT AR b A,
FEE 73.6%. m.p. 185.2~187.1 ‘C; '"H NMR (DMSO-dj,
500 MHz) ¢: 10.86 (cis), 10.83 (trans) (s, 1H, CONH),
7.81~7.77 (m, 2H, Ph,), 7.44~7.40 (m, 3H, Ph,), 7.10 (d,
J=28.5 Hz, 2H, Ph,), 6.96 (dd, J=8.6, 1.9 Hz, 2H, Ph)),
6.08 (cis), 6.05 (trans) (s, 2H, NH,), 5.15 (cis), 5.11 (trans)
(s, 2H, OCH,), 4.48 (trans), 4.11 (cis) (s, 2H, SCH,), 2.28
(cis), 2.27 (trans) (s, 3H, CHj), 2.24 (s, 3H, Ph;-CHj),
trans/cis: 62/38; *C NMR (DMSO-ds, 125 MHz) o:
170.09, 165.40, 155.78, 151.74, 148.65, 137.85, 130.53,
129.44, 128.89, 128.14, 127.27, 114.03, 58.10, 34.39 (cis),
33.97 (trans), 14.21 (cis), 13.78 (trans), 25.02; IR (KBr) v:
3305, 3182, 3016, 2920, 2855, 1666, 1614, 1585, 1547,
1510, 1445, 1409, 1248, 1171, 808, 756, 687 cm '. Anal.
calcd for CyoH,,NgO,S: C 58.51, H 5.41, N 20.48; found C
58.67, H 5.13, N 20.31.

2-[3-(4- FF DR AR P 0 )-4- Bk -1,2,4- — eSS
1N [4- F U (o G20 FF ) 2 B dm): 6
IR A, P25 76.4%. mp. 195.8~197.1 ‘C; '"H NMR
(DMSO-ds, 500 MHz) 6: 10.76 (cis), 10.73 (trans) (s, 1H,
CONH), 7.75 (dd, J=38.9, 2.0 Hz, 2H, Phy), 7.10 (d, J=
8.5 Hz, 2H, Ph)), 6.97~6.95 (m, 4H, Ph,, Ph,), 6.07 (cis),
6.04 (trans) (s, 2H, NH,), 5.14 (cis), 5.10 (trans) (s, 2H,

http://sioc-journal.cn/ 745
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OCH,), 4.45 (trans), 4.09 (cis) (s, 2H, SCH,), 3.79 (s, 3H,
Ph,-OCH3), 2.24 (s, 3H, Ph-CHj3), 2.24 (cis), 2.23 (trans)
(s, 3H, CH3), trans/cis: 61/39; C NMR (DMSO-d;, 125
MHz) d: 169.57, 164.02, 160.55, 155.11, 152.04, 148.31,
128.72, 128.09, 127.76, 123.93, 114.28, 113.90, 57.93,
55.57, 34.32 (cis), 33.90 (trans), 14.04 (cis), 13.61 (trans),
25.02; IR (KBr) v: 3310, 3175, 3017, 2954, 2855, 1665,
1610, 1547, 1510, 1454, 1409, 1250, 1177, 827, 808 cm .
Anal. caled for CyHN¢O3S: C 57.25, H 5.50, N 19.09;
found C 57.36, H 5.39, N 18.94.

2-[3-(4- H ik % AR H 3R )-4- B 3k -1,2,4- = W -5- i
HE1-N'-[4- T (o ) ZE W G 21 b (do): 1 0
W4k, 7% 65.6%. mp. 164.0~166.0 C; 'H NMR
(DMSO-ds, 500 MHz) ¢: 11.10 (cis), 11.07 (trans) (s, 1H,
CONH), 8.27~8.22 (m, 2H, Ph,), 8.04 (d, /=8.8 Hz, 2H,
Phy), 7.10 (d, J=8.5 Hz, 2H, Ph)), 6.95 (d, J/=8.5 Hz, 2H,
Ph)), 6.08 (cis), 6.05 (trans) (s, 2H, NH,), 5.14 (cis), 5.11
(trans) (s, 2H, OCH,), 4.53 (trans), 4.16 (cis) (s, 2H,
SCH,), 2.32 (cis), 2.31 (trans) (s, 3H, CHj3), 2.24 (s, 3H,
Ph-CH;), trans/cis: 62/38; BC NMR (DMSO-dg, 125
MHz) ¢: 171.17, 166.74, 158.72, 152.03, 150.93, 148.91,
143.10, 133.14, 130.85, 129.96, 124.21, 114.44, 58.89,
34.41 (cis), 34.00 (trans), 14.31 (cis), 13.88 (trans), 25.32;
IR (KBr) v: 3307, 3159, 3014, 2922, 2852, 1674, 1610,
1582, 1545, 1510, 1448, 1406, 1342, 1242, 856, 808 cm ™.
Anal. caled for C,0H,N;,0,4S: C 52.73, H 4.65, N 21.54;
found C 52.98, H 4.33, N 21.20.

2-[3-(4- FF L R A0 R R )-4- B AR -1,2,4- — M5S0
FE-N-[4-F2F(a- H 36) 2800 H FE ] L We Wk (4p): T ERIR
#, P 48.9%. mp. 179.0~180.5 ‘C; 'H NMR
(DMSO-ds, 500 MHz) ¢: 10.71 (cis), 10.68 (trans) (s, 1H,
CONH), 9.71 (cis), 9.70 (trans) (s, 1H, Phy-OH), 7.66~
7.62 (m, 2H, Phy), 7.10 (d, J/=8.4 Hz, 2H, Ph,), 6.96 (dd,
J=8.5, 1.8 Hz, 2H, Ph,), 6.80~6.77 (m, 2H, Ph,), 6.07
(cis), 6.04 (trans) (s, 2H, NH,), 5.15 (cis), 5.11 (trans) (s,
2H, OCH,), 4.45 (trans), 4.07 (cis) (s, 2H, SCHy), 2.24 (s,
3H, Ph;-CH;), 2.20 (cis), 2.19 (trans) (s, 3H, CH,),
trans/cis: 61/39; °C NMR (DMSO-d;, 125 MHz) o:
169.91, 163.94, 159.92, 156.01, 151.60, 148.53, 129.14,
128.75, 124.22, 128.23, 114.76, 113.64, 58.39, 34.37 (cis),
33.94 (trans), 14.15 (cis), 13.69 (trans), 24.59; IR (KBr) v:
3311, 3159, 3026, 2920, 2856, 1662, 1612, 1580, 1552,
1510, 1409, 1253, 1174, 831, 806 cm™'. Anal. caled for
Cy0H2NgO3S: C 56.32, H 5.20, N 19.72; found C 56.58, H
4.97, N 19.48.
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1.3 BWREYEEENR
131 ARKRZFHFEE

ZWROCHR[12], R /N2 2R 0128 X5 & ) B Ax
7Y da~4dp AT EIGTENNA. 7R AT BRI R TR
LA, 43 SR NG S P A R FE 10X 107°9), %%
AN 10 BEFIRDIBL, =il NIEAARE 24 h, IFLUKCh A
PR RN SR L 2R DI B S KT, S A d
IR, TR,

Fo BT = (Wb HE — 25 ()25 1 X 100%, v 5 AR
AR I KA (L RO IE, RN R RUR,
MR MHIUAD). VEOARER: A IR =40%);
B Z0(25% <R <40%); C L (10%<RHK <25%); D %
(R <10%).

1.32 WHAFHEE

Z: OCHR[12], RAFTALIE, JEHUR 22 Bk AR
KW #i(Escherichia coli) # == FH I B AR 4 3 (A 25
R (Staphylococcus aureus) ¥4 4a~4p SEATHIEH
TEPETRE LI R IE 50 pg/mL). ARG FEILCR ANF 2.0
g, A 1.0 g, FHE 0.6g ZKIMK200mL), [FHAS;
FICEAM 2.0, FILH1.0g, 4 WE 0.6g, HifF 4.0
g, 781/K 200 mL) K & H. AL RS S B st
BHEACEGL I AR, AR IR R O Bk 5
WA 104y /mL (KRR, 5 H. BUA R 2 mL [4ART
I 10 mL TREFRIL, WA &S e RN g I 4T
H4~S AN F—HRM ML, JUARETTE. HBBREHEE
P 20 pL VA FIFL, 36 CHOEER FRA TP 55 FE 24 h
N £ A R P AT

i 328 HA A BT Bl LA K A 3k — 28 DO 3K
BRI B (A VR JE(MIC). 50 pg/mL Wik,
fE MRS EE, #ikE R 1.56 pg/mL. 96 L e
ANFRRFEZ S+ ARIREEZ) 5+ 3R 5E K 41
IKHEEFREL, A TATHEN 3 IR RS E N R
7, [RIFE Tk Ak B G 2 R L 1A 5 1 e
Hig% 24 h, 1944 96 FLBUBN AR A il & ZH RO
THEANTR R AE 90% LA b (19 B by S AR AT 11 R 52

B = {1 —[(Z 5 + B — (2 il + B R3]/

[OK+B)—OK+ED]} X 100%.

2 ZR5WE

21 LEYMHIEK

HARME SIS RN, A 3a~3d 4k =
MR 4 (07 (R R A F R R85 7 5 55 1 S N T J Schiff
fisl, H=W 4 {7 F a2 = A SCH A T s, I
R m B ERAR, AMT IS C=0 RAERMN, Mtz
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T, MPEEEER S N, R — 20, AL
WA, BARIR RN, WA R, BRILR ST R R 3
SN A R E b= BE B P bT H, 4s  s
RAEAEBEMEIZIE b, R T =M b 4 A XA
TR .

22 EYBIFRIE

2.2.1 IR RigaHr

RIS HERF=Y) da~dp (IS5 ESE IR Bl ¥
3300 F1 3200 cm " BT A WRORCUE VT g D = MR R 4 7 |
LRI ) N—H P ZE 4R Wi g, T4 1
KAy F Al A R 4 A, N—H W e b 7 B R A 40 %
2850~2950 cm " P WAL UL JE Ol FRE YA C—H
AR BRIC I 1660~ 1685 cm ™ P RIS I hy C=
O FR 254k BT I (B T 1E7); 1620~1450 cm ™' ¥U
FEI A R 5 11 4T C=N (W 4 4 sh W i beg; A% 11 %
HE PRI e L FRAE 1545~1560 cm ™" Y P, B 100 3%
7 AR H BILAE 1250 em ! BHIE.

2.2.2 'HNMR & iEn#r

HFR7=4) 4a~4p 1] "H NMR s 22 W] ) 44 2a~
2d " CONHNH, i F15 ‘506 2K, T A% Schiff flt f5 3t
BoAEHAE~4 CONH 5115 518 11.10~10.70)%%
rhi A4 2a~2d o' CONH (8 9.33)[115 5 & i {7 #5 5,
WEW HAR= A k. 55 E Ar-H )R 76 B o
8.27~6.77 JulH N, 6 6.22~6.04 Pk =MIR | NH, 115
T15 5§, S-CH, & CH; i 15 5 643 5ll7E 6 6.10~6.50
WL §2.20 BT,

FAME LA IO BAR =% CONH, SCH,,
NH, & CH; W55 W IR Gy, 32 B2 Ak I
ZER) BTG CONHN=C f£4E E/Z JUR SR AERD cis-trans
IS SRR, H RSP HIAZREDA L DMSO 1R, )

PEF 7 DMSO 1A B2 AR5 =45+ 1) NH B
oA AL E i AaRR e, AT R R T
W25 T E SRR cis/trans A5 . AR
'H NMR i i (L4 A5 ZE %77 DMSO H
trans/cis FERJRLEIZ] 4 65 & 35.

2.3 E£WEMN

23.1 AKEFHRK

G da~4p LK FETGTENNR 45 R WK 1. R4S
FRW, Gt N BRI A K LA 55 e AR
M, o D RARSESER, FA TR AR INE SRR AR
KR BEIVE. BRSSP RE, 4R
JIg o e A R 3 4 P Bt L4 FRE IS, (2t A K
FIBCR AR T 95 T B CIE, RY ot AR IE S, X
/INZE TER AR FLE i A 2 R A ZRIERI RO
FEIE AR K IR 8RS
232 IEE MM

AW 4a~4p IR BEARS T3 2. 3R 2 5d 't
71N, A O 4 B R T 2 BR TR IR B B AR B, O 10 mm,
PRI AL A 4 e — IR 0 <6 B (5 3 5 BR AT 1Y)
B ARAN B EE(MIC), A 3.13 pg/mL, S2IG RN, e
A RVHATMBENE XS L, S8 RN (i A Bk
) MIC {E°4 1.60 pg/mL, th54 4h (030 ROR 5 &5
FPr. AR 1,2,4- = MR ERBERAR B s v g Ik
MEIRTERR T R4 F=4, % & (A BRI 1 MIC {7
0.78~12.25 pg/mL G H .

TR PESEIR R, S HAr L&Y 4a~4p X
AN B RR A R A — e IR R, Bk EXT it
A1 BR B (A B AR T K AT 1 /e . Ak
EUEEE, R 57 T B HE S g 7 e B RIE I
AP 22 AN &, S RY X P4 IR OR

K1 ALK da~4ap XN E PRI AR T

Table 1 Biological activities of compounds 4a~4p to wheat gemma

Compd. Effect/% Grade” | Compd. Effect/%  Grade® | Compd. Effect/% Grade’| Compd. Effect/%  Grade”
4a 8.33 D 4e —1.67 Inhibition 4i 7.67 D 4m 8.67 D
4b 8.00 D 4f —2.67 Inhibition 4j 6.33 D 4n —3.33 Inhibition
4c 5.33 D 4g —3.67 Inhibition 4k 4.67 D 40 5.67 D
4d —3.33 Inhibition 4h 6.67 D 41 8.00 D 4p 8.33 D
“D 7R D YATERCR, Inhibition F e HEECR.
R2 LB 4a~4p AN B E 42 (mm)
Table 2 The antibacterial diameter (mm) of compounds 4a~4p
Compd. E.coli S.aureus | Compd. E.coli S. aureus | Compd. E.coli S. aureus | Compd. E.coli S. aureus
4a — — 4e 6 6 4i 6 — 4m — 6
4b 7 6 4f 6 7 4j — 6 4n — 6
4c — — 4g — 6 4k — — 40 — —
4d 6 7 4h — 10 41 — 6 4p — 7
¢S = R AN .
Chin. J. Org. Chem. 2014, 34, 741~748 © 2014 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 747



BHLLE

SR ORI L RARAR, TSR R?, 2 RS AR
ARIEFRIES, MBI T HEHARE. 2 R o 4
RS, RO SRR, LAY 4 h (i sk i e
.

ML G s VR BRI 3 AT: S
VEMRTE, A TEE Y, AL RE M. BT H
AL E Yo T Eik & 4T CONHN=C, s2RLF I 1
S, RATIRE, ey s L an MR R R o) 1R 45
£ 1055 40 8 0 L PSR B RS iR, T T 4 0 P AR,
DI FRSP=4 4 b AT I Rg . B850 HAx= i)
N PEA] S B 7> A, PRI OR.
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