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Abstract 15 Schiff bases were synthesized by the reactions of 3-p-chlorophenyl, 3-p-methoxyphenyl and
3-n-pentyl-1,2.4-triazole with five different aromatic aldehydes, respectively. Then 14 novel Mannich bases (PCTABM,
PMTABM and PETABM) were first afforded by the reactions of Schiff bases with formaldehyde and morpholine through
multi-component one-pot reaction. In order to explore the effect of different 3-substituted groups on biological activities, four
Mannich bases FcTABM of 3-ferrocenyl-1,2,4-triazole were also synthesized starting from 3-ferrocenyl-1,2,4-triazole by the
similar method. IR, '"H NMR and HRMS were used to characterize the structure of the target molecules. The biological activi-
ties of the target molecules were evaluated. As a result, the target compounds exhibited excellent activities in plant growth
regulators and herbicidal activity. There are 14 target compounds exhibited excellent inhibitory activity against Cdc25B, in
which the ICsy values of 7c¢, 8e, 9e, 10b~10e ICs, were all smaller than the reference Na;VO,, which were expected to be
Cdc25B inhibitors.
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Figure 1 Containing 1,2,4-triazole, morpholine and p-chloro-
phenyl and other active drugs
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IR % &, 7E 3100 F12900 cm ' /2 45 HA B U Ry 2
¥ _E C—H Wi, 1650 AT 1500 em ™' /247 B i
3B C=NHl C=C Wi, 751280 cm ™' 247 HEH
(R )y C=S (R, 76 1150 A1 1100 em ' 76 45 [ri
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R FES, WM ERR TS5 5 2.8 1 3.7 /24
HRMS i, FrE AP L T M+1] 14,
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Scheme 1 Synthetic route of the target compounds
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Tablel plant growth regulating activity of target compounds

Cytokinin activit Auxin activit
Compd. Ar'/Ar" B ff}‘;ct ™ Grz & Effoct% Gila & Herbicidal activity effect/%
Ta 4-CIC4H, 92.9 A 17.5 C 58.9
7b 4-CH;0C4H, 38.4 B 32.8 B 67.3
Tc 2-CsHyN 51.4 A 4.10 D 78.8
7d 2-C4H;0 17.1 C 5.80 D 74.8
8a 4-CIC4H, 80.3 A 39.8 B 76.2
8b 4-CH;0C4H, 30.6 B 38.3 B 82.1
8c 2-CsHyN 93.5 A 18.1 C 90.7
8d 2-C4H;0 55.8 A 25.1 C 65.1
8e CioHoFe 68.5 A 35.9 B 72.7
9a 4-CIC4H, 55.3 A 15.3 C 76.3
9b 4-CH;0C4H, 86.9 A 34.8 B 77.5
9¢ 2-CsHyN 25.7 C 65.2 A 52.9
9d 2-C4H;0 36.7 B 54.9 A 65.9
9e CoHoFe 78.5 A 16.9 C 85.7
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Cytokinin activity

Auxin activity

Compd. Ar/Ar" Herbicidal activity effect/
o AT Effect%  Grade Effect/%  Grade erbicidal activity effect/%

10a 4-CICgH, 65.1 A 36.9 B 92.1

10b 4-CH;0CH, 479 A 439 A 77.3

10c 2-CsHUN 65.2 A 227 B 72.1

10d 2-C,H;0 58.1 A 37.1 B 70.9

10e CoHsFe 61.8 A 56.7 A 69.8

Tri — 50.2 A — — —

IPOHA — — — — — 50.2

£2 Hirb & Cde25B 1 ICs 8
Table 2 Target compounds ICs, values for Cdc25B

Compd. 7a 7b 7c 7d Te 8a 8b 8c
1Cso"/(mgemL ") 5574128 3434098 1.10+033 547+1.13 — 3.1240.78 NA NA
Compd. 8d 8e 9a 9b 9¢ 9d 9e 10a
Cso*/(mgemL ") 2764011 021+0.11 NA 3451126 NA NA 0.18£0.02 5 66+0.15
Compd. 10b 10c 10d 10e Na;VO,*
Cso*/(mgemL ") 1.794028 1.29+0.11 1.06+£0.10 023+0.01 1.86+0.24

4V alues calculated by nonlinear fitting through the inhibition rate at 5 pg/mL concentration.
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3.2 XWHE
3.2.1 4k&4h FcTA. PCTA. PMTA #= PUTA #4&
I

1k &%) FcTA.PCTA.PMTA F1 PUTA H4E SCHR[23,
24177 VB IR, A4 1S SCEME AR 7T
3.2.2  Schiff #% FcTAB. PCTAB. PMTAB. PUTAB
ERRENA

Schiff #i# FcTAB. PCTAB. PMTAB. PUTAB &
%A1 Mannich FcTABM AR 48 SCHR[25THI VL& R, AT
1345 R 5 CRMEFHFT.
3.2.3  Mannich #& PCTABM.PMTABM #= PUTABM
ERRES RS

T 50 mL YR B, BN Schiff §#(0.5 mmol)
5 mL OB, M#EEE, A 0.06 mL 37% H %
(0.6 mmol), #iE+¥ 10 min J5, HIAEHR0.6 mmol); TLC
Rl e B 5E 4 JE, PR, g, AR
im, 73 HA57% PCTABM. PMTABM £ PUTABM. H:
i 8a VA SCHR[2614IE, FrfS 4 AR5 SCERIEAH AT

A F B 3R 0 2R A SR - 1 - P R AR P R -3-4- R O -
1H-1,2,4-=M:-5(4H)-FR B (8b): AR A, IE 79.2%.
m.p. 139.1~130.2 “C; "H NMR (500 MHz, DMSO-dj) o:
9.86 (s, 1H), 7.84~7.77 (m, 4H), 7.52 (d, J=8.4 Hz,
2H), 7.06 (d, J=8.8 Hz, 2H), 5.11 (s, 2H), 3.78 (s, 3H),
3.65 (t, J=4.6 Hz, 4H), 2.83 (t, J=4.7 Hz, 4H); IR (KBr)
v: 3138, 3030, 2958, 1623, 1585, 1319, 1297, 1167, 969,
853 ecm '. HRMS caled for C,Hp»CINSO,S [M+1]°
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443.1183, found 443.1209.

1- 15 T A -3-4- G 2K 35 -4- i o -2- ik FR O ik a3 -
1H-1,2,4- = W -5(4H)- i B (8¢): 7% ¥ (0 fy oK, Uit %
80.7%. m.p. 91.8~929 C; 'H NMR (500 MHz,
DMSO-d;) : 9.99 (s, 1H), 8.78 (d, J=4.5 Hz, 1H), 8.09~
8.04 (m, 2H), 7.93 (t, J=8.6 Hz, 2H), 7.66~7.43 (m, 3H),
5.18 (s, 2H), 3.59 (t, J=4.6 Hz, 4H), 2.71 (t, J=4.6 Hz,
4H); IR (KBr) v: 3142, 3030, 2944, 1678, 1614, 1534,
1292, 1143, 850, 827 cm '. HRMS caled for CoH;oCl-
NeOS [M+1]" 414.1030, found 414.1056.

A- TR TR -2 07 5 0 2 - 1- N IR AR -3-4- K 2 -
1H-1,2,4- =W-5(4H)- TR B (8d): KA, IE 81.5%.
m.p. 94.1~95.7 “C; '"H NMR (D500 MHz, MSO-d;) §:
9.59 (s, 1H), 8.11 (d, J=1.4 Hz, 1H), 7.87~7.61 (m, 2H),
7.58~7.50 (m, 2H), 7.45 (d, J=3.5 Hz, 1H), 7.13 (t, J=
5.2 Hz, 1H), 5.16 (s, 2H), 3.77 (t, J=4.8 Hz, 4H), 2.94 (t,
J=4.8 Hz, 4H); IR (KBr) v: 3130, 3029, 2956, 1659, 1589,
1288, 1123, 883, 770 cm '; HRMS calcd for C;sH;zCl-
N;O,S [M+1]" 364.0870, found 403.0856.

A- T RBR IR IR AR R R34 SR - 1 H-1,2,4-
M -5(4H)- T B (8e): #a # (fr K, ILFE 68.9%. m.p.
101.4~103.0 ‘C; '"H NMR (500 MHz, DMSO-d;) ¢: 9.71
(s, 1H), 7.85~7.75 (m, 2H), 7.56 (t, J=8.6 Hz, 2H), 5.11
(s, 2H), 4.76 (t, J=1.8 Hz, 2H), 4.57 (t, J=1.8 Hz, 2H),
435 (s, 5H), 3.72 (t, J=4.6 Hz, 4H), 2.82 (t, J=4.7 Hz,
4H); IR (KBr) v: 3134, 3030, 2944, 1670, 1587, 1412,
1271, 1159, 847, 450 cm '. HRMS caled for CyqHsoCl-
FeNsOS [M+1]" 551.1209, found 551.1222.

4-4- SR M F L FE -1 1 kAR -3-(4- AR
F)-1H-1,2,4- = M -5(4H)- i B (9a): H Epp K, Uz
75.3%. m.p. 134.1~1354 C; 'H NMR (500 MHz,
DMSO-dq) 5: 9.86 (s, 1H), 7.81 (d, J=8.8 Hz, 2H), 7.70~
7.64 (m, 2H), 7.30 (d, J=8.8 Hz, 2H), 7.21~7.15 (m,
2H), 5.21 (s, 2H), 3.81 (t, J=4.8 Hz, 4H), 3.68 (s, 3H),
291 (t, J=4.8 Hz, 4H); IR (KBr) v: 3143, 3030, 2954,
1681, 1575, 1285, 1156, 852 cm ™ '. HRMS calcd for
CH»CINSO,S [M+1]" 443.1183, found 443.1145.

4= PP 4R 5 D 0 5 G -1 R AR R R -3-(4- AR
B)-1H-1,2,4- =W -5(4H)- B B (9b): H Uk oK, fe
78.0%. m.p. 129.1~130.2 ‘C; 'H NMR (500 MHz,
DMSO-dq) : 9.41 (s, 1H), 7.72 (d, J=8.5 Hz, 2H), 7.61~
7.58 (m, 2H), 7.39 (d, J=8.5 Hz, 2H), 7.36~7.25 (m,
2H), 5.48 (s, 2H), 3.78 (s, 3H), 3.65 (t, J=4.6 Hz, 4H),
2.83 (t, J=4.7 Hz, 4H); IR (KBr) v: 3138, 3030, 2952,
1677, 1589, 1227, 1143, 844, 810 cm . HRMS calcd for
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CoHasNsO5S [M+ 177 439.1678, found 439.170.

1- P R AR -3-(4- FF 4 2 358 )-4- (e e -2- 355 O 2
$££)-1H-1,2,4- = M-5(4H)- B B (9¢): ROk R, W&
63.6%. m.p. 87.8~889 ‘C:; 'H NMR (500 MHz,
DMSO-dg) 6: 9.75 (s, 1H), 8.32 (d, J=4.7 Hz, 1H), 8.18
(d, J=7.87 Hz, 1H), 8.06 (dd, J=1.39, 7.64 Hz, 1H), 7.65
(dd, J=1.57, 6.83 Hz, 2H), 7.55~7.47 (m, 3H), 5.44 (s,
2H), 3.81 (s, 3H), 3.66 (t, J=4.6 Hz, 4H), 2.80 (t, J=4.6
Hz, 4H); IR (KBr) v: 3134, 3030, 2945, 1678, 1601, 1238,
1061, 828, 775 cm™ . HRMS calcd for C,0H»NgO0,S [M+
17" 410.1525, found 410.1530.

A (W W -2- 55 PO R )-1- M R AR -3-(4- FR 40K
Fo)-1H-1,2,4- = W -5(4H)- B B (9d): K 8 oK, i
66.7%. m.p. 65.1 ~66.7 ‘C; 'H NMR (500 MHz,
DMSO-dg) d: 9.54 (s, 1H), 8.02 (s, 1H), 7.69 (d, J=8.5
Hz, 2H), 7.43 (d, J=3.6 Hz, 1H), 7.20 (d, J=8.6 Hz, 2H),
6.75 (dd, J=1.8, 3.4 Hz 1H), 5.12 (s, 2H), 3.77 (t, J=4.8
Hz, 4H), 3.64 (s, 3H), 2.88 (t, J=4.8 Hz, 4H); IR (KBr) v:
3132, 3030, 2932, 1659, 1576, 1410, 1244, 1071, 830, 492
cm . HRMS caled for CoHyNsOsS [M+1]" 399.1365,
found 399.1342.

4- T Kk B -1 g kAR F R -3-(4- AR R R )-
1H-1,2,4- = W -5(4H)- i R (9e): 1 38 8 oK, Il &
73.1%. m.p. 784~79.0 ‘C; 'H NMR (500 MHz,
DMSO-dg) J: 9.80 (s, 1H), 7.80~7.72 (m, 2H), 7.56 (t,
J=8.6 Hz, 2H), 5.10 (s, 2H), 4.76 (t, J=1.8 Hz, 2H), 4.57
(t, J=1.8 Hz, 2H), 4.35 (s, 5H), 3.80 (s, 3H), 3.72 (t, J=
4.6 Hz, 4H), 2.85 (t, J=4.7 Hz, 4H); IR (KBr) v: 3122,
3030, 2898, 1684, 1588, 1265, 1121, 845 cm~'. HRMS
caled for CyH33FeNsO,S [M + 1] * 5471704, found
547.1688.

A-(4- R I F I )-1- P R AR R R -3 — i 3 -
1H-1,2,4-=M-5(4H)-Hi i (10a): HEFE, HKE 85.2%.
m.p. 70.5~72.1 ‘C, '"H NMR (500 MHz, CDCl;) §: 10.53
(s, 1H), 7.81~7.77 (m, 2H), 7.47~7.42 (m, 2H), 5.10 (s,
2H), 3.71 (t, J=4.7 Hz, 4H), 2.83 (t, J=4.8 Hz, 4H), 2.80
(t, J=7.6 Hz, 2H), 1.76~1.71 (m, 2H), 1.40~1.36 (m,
2H), 1.34~1.25 (m, 14H), 0.89 (t, J=6.9 Hz, 3H); IR
(KBr) v: 3124, 2922, 2844, 1665, 1587, 1386, 867 cm '
HRMS caled for C,sH3oCINsOS [M+1]" 492.2558, found
492.2555.

A PR B 35 2R 0 IR 1 2 - 1 - P AR PR 3 -3 — e 2 -
1H-1,2,4-=W-5(4H)-Fifid (10b): R A, WK 83.1%.
m.p. 75.4~77.0 “C; "H NMR (500 MHz, CDCl;) d: 10.15
(s, 1H), 7.82 (dd, J=1.8, 7.0 Hz, 2H), 7.00 (dd, J=1.8, 7.0
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Hz, 2H), 5.10 (s, 2H), 3.88 (s, 3H), 3.71 (t, J=4.6 Hz, 4H),
2.84 (t, J=4.7 Hz, 4H), 2.80 (t, J=7.6 Hz, 2H), 1.76~
1.71 (m, 2H), 1.40~1.36 (m, 2H), 1.34~1.25 (m, 14H),
0.89 (t, J=6.9 Hz, 3H); IR (KBr) v: 3134, 2921, 2853,
1665, 1598, 1507, 1404, 1255, 1167, 1113, 1069, 855
cm . HRMS caled for CosHioNsO,S [M+1]" 488.3054,
found 488.3058.

1- 1 kA -3- - — ot FE -4-( M me -2- g AR O
B)-1H-1,2,4-=M-5(4H)-Bi B (10¢): RO R, W
77.6%. m.p. 90.1~91.2 ‘C; '"H NMR (500 MHz, CDCl;)
5: 10.63 (s, 1H), 8.75~8.74 (m, 1H), 8.09 (d, J=8.0 Hz,
1H), 7.83~7.80 (m, 1H), 7.41~7.39 (m, 1H), 5.10 (s,
2H), 3.71 (t, J=4.6 Hz, 4H), 2.84 (t, J=4.7 Hz, 4H),
2.81~2.78 (m, 2H), 1.77~1.63 (m, 2H), 1.40~1.36 (m,
2H), 1.33~1.25 (m, 14H), 0.89 (t, J=6.8 Hz, 3H); IR
(KBr) v: 3125, 2952, 2854, 2372, 1655, 1607, 1560, 1450,
1326, 855 cm™'. HRMS calcd for C,yH3oNgOS [M+1]"
459.2901, found 459.2904.

A-(WR TR -2- 355 FE O R 0 )-1- NG IR AR -3+ — ot -
1H-1,2,4-=M-5(4H)-FREA(10d): KK, WK 71.2%.
m.p. 95.7~97.4 °C; '"H NMR (500 MHz, CDCl5) 6: 10.32
(s, 1H), 7.67 (d, J=1.7 Hz, 1H), 7.06 (t, J=3.4 Hz, 1H),
6.60 (dd, J=1.8 Hz, 3.5 Hz, 1H), 5.16 (s, 2H), 3.77 (t, J=
4.8 Hz, 4H), 2.94 (t, J=4.8 Hz, 4H), 2.81 (t, J=7.7 Hz,
2H), 1.77~1.74 (m, 2H), 1.39~1.34 (m, 2H), 1.32~1.25
(m, 14H), 0.91 (t, J=6.8 Hz, 3H); IR (KBr) v: 3192, 2921,
2854, 1645, 1394, 845 cm ~ '. HRMS caled for
Ca3HasNs0,S [M+1]" 448.2741, found 448.2745.

4- KRR L1 IR AR -3 — - 1 H-1,2,4- =
W -5(4H)- T Bl (10e): 175 25 0 K, WLZE 79.3%. m.p.
119.4~121.1 ‘C; "H NMR (500 MHz, CDCl;) 6: 9.71 (s,
1H), 5.11 (s, 2H), 4.76 (t, J=1.8 Hz, 2H), 4.57 (t, J=1.8
Hz, 2H), 4.35 (s, 5H), 3.72 (t, J=4.6 Hz, 4H), 2.85 (t, J=
4.7 Hz, 4H), 1.77~1.73 (m, 2H), 1.39~1.35 (m, 2H),
1.31~1.26 (m, 14H), 0.92 (t, J=7.0 Hz, 3H); IR (KBr) v:
3443, 2940, 2786, 1617, 1414, 1346, 1279, 1174, 875
cm ' HRMS calcd for CooHyyFeNsOS [M+1]" 566.2611,
found 566.2617.

BOA O e X0 e [ SORT 25 Rk O B BN E, AR
WEAUATT R 745 B s R 2R PO

%% B #1 8} (Supporting Information) JiiH H briL &9

() A% B 35 HR S BE . X 2o b RL W] DL A Bl AN A T S
(http://sioc-journal.cn/) I~ K.
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