R:a =H;b =4-CH,; ¢ =4-OH; d =3-NO,; e =4-Br.
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IR.'"H NMR.ESI-MS L2- 6-
214 - 3 498 n(2-  5- 413498  )in(a-
) =1.0:1.2. 18 h 57. 8% . Mannich
n(2- 6 214h 43438 ):n(40% ) :nf ) =1.0:1.3:1.3
8 h 55.4%.
2 1-h 4 3 4% Ta— : Mannich
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1 10: 1) 100 mL
1.1 o

IR BRUKER VECTOR=22 5_ 43 40 1.21 g 64. 6% . m.
KBr ;'H NMR p. /°C:204.3 ~206. 1. IR( KBr) »/cm™':3 411 3 215
BRUKER ADVANCE I 400MHz (—NH,) 1685(C=C) 1609(C=N) 1523 1417
( DMSO~, T™MS ) : (Ar—H) 1 107( C—0—C) 718. /%
X4 ( ): CoH,N,;O C 64.17(64.16); H
( ) Balzers  4.83(4.89) N 22.46(22.40): 0 8.56(8.55) .
Omnistar200 ? 1.4 2- 6- 215 4 3 4-I%
Perkin¥lImer 2400 CHN (5a ~5e)
1.87 g( 0.0l mol) 2—
1.2 (3) 5- 4 3 4-8¢  .0.01 mol a-
1.32 g(0.01 mol) 10 mL TLC
15 mL .1.12 g(0.01 mol) ( 4 ) = V( ) =
4 h TLC ( 10:1) . 100 mL
( R4 ) =10:1) . Na, CO, pH 7~8
DMF
. Sa ~Se. 1
1.23 ¢ 2
65.1%.m. p. /°C: 189. 1 ~191. 7. IR( KBr) p/cm™": 1.5 2- 5- 6- 21b -
3472 3295(—NH,) 1690( C=0) 1 675( C=C) 134-F¢  (6a~6e)
1603(C=N ) 1503 1427( A—H) 678. /% 1 mmol 2-

( ):C,yH, N;O C 63.49(63.48); H 6- 214 43488 .0.34 ¢
5.82(5.86) ;N 22.22(22.21) ;0 8.47(8.46) . (4.5 mmol) 40% 20.5 g(5.8 mmol)
1.3 2- 5- 13 4-F¢  (4) ~10 mL -2

1.87 g(0.01 mol) .20 mL TLC ( 14

1.64 g(0.02 mol) )W ) =10:1)
2.5h 0.65 mL 5.0 mL HAc 6a ~ 6e.

TLC ( " v )= 1 2

1 5 6

1% m. p. /°C 1% ( )
5a CsH,;N;0 57.6  115.7~117.3  C 75.26(75.95) ; H 4.55(4.56) ;N 14.61( 14.63)
5b C,H;sN,0 57.8 117.8 ~119.2 € 75.72(75.73) ; H 5.03(5.02) ; N 13.50( 13.94)
5¢ CH;;N,0, 56.9 112.7 ~114.6  C 71.30(71.28) ; H 4.33(4.32) ;N 13.86( 13.85)
5d CsH,N,0, 66.0  116.2~117.9  C 65.07(65.06) ; H 3.65(3.64) ;N 16.87( 16.86)
Se C,sH,,BrN,0 58.7 126.4 ~129.1  C 59.04(59.03) ; H 3.31(3.30) ;N 11.45(11.47)
6a Cy;Hyy NSO 55.4 149.2 ~151.3 C 71.69(71.67) ;H 6.03(6.01) ;N 18.16( 18.17)
6b C,,H,sN;0 55.7  135.7~138.3  C 72.18(72.16) ; H 6.32(6.31) ;N 17.55(17.53)
6¢ C,,Hy; N, 0, 55.9 139.4 ~141.5  C 68.81(68.81);H 5.75(5.77) ; N 17.45(17.44)
6d C;H, N O, 58.8 106.3 ~108.4 C 64.19( 64.17) ;H 5.13(5.15) ;N 19.53(19.52)
6e Cp;Hy, BrN, O 55.6 119.3 ~121.5 C 59.50( 59.49) ;H 4.75(4.78) ; N 15.05(15.08)
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2 5 6
ESI-MS
, IR(KBr) p/cm™ "H NMR( DMSO 400 MHz) §
m/z
3080(=CH) 1651(C=N)  7.53(s 2H Ar—H) 7.33(s 2H Ar—H) 7.24(s IH Ar—H) 7.31
5a 287 M+1 1572 1528 1461(C=C) (s 2H Ar—H) 7.21(s 2H Ar—H) 7.17(s 1H Ar—H) 7.16(s
1 108( C—0—C) 1H oxadiazole-H) 5.61 ~6.71(d 1H =CH)
3069(=CH) 2 957(—CH,)
7.39(s 2H Ar—H) 7.12(s 2H Ar—H) 7.31(s 2H Ar—H) 7.22(s
5b 301 M+1 TOO(C=N 158 158 Ar—H) 7.13(s 1H Ar—H) 7.11(s 1H oxadiazoledH) 5.52 ~6.67
1465(6=0) (d 1H =CH) 2.35(s 3H —CH,)
1 11(4C—0—C)
3337(—OH) 3 042(=CH)
7.33(s 2H Ar—H) 6.81(s 2H Ar—H) 7.35(s 2H Ar—H) 7.26
1 648( C=N) 1565 1518 ,
5c 303 M +1 1 452( C—0) (s 2H Ar—H) 7.19(s 1H Ar—H) 7.13(s 1H oxadiazole-H)
- 5.72~6.75(d 1H =CH) 5.45(s 1H OH)
1 116( C—0—C)
3058(=CH) 1652(C=N) 8.49(s IH Ar—H) 8.27(s IH Ar—H) 7.92(s 1H Ar—H) 7.63
5d 332 M+1 1580 1527 1454(C=C) (s IH Ar—H) 7.35(s 2H Ar—H) 7.23(s 2H Ar—H) 7.12(s
1 111(C—0—C) 1H Ar—H) 7.11(s 1H oxadiazole) 5.71~6.79(d 1H =CH)
3031(=CH) 1655(C=N)  7.52(s 2H Ar—H) 7.38(s 2H Ar—H) 7.36(s 2H Ar—H) 7.27
S5¢ 366 M+1 1591 1535 1477(C=C) (s 2H Ar—H) 7.10(s IH Ar—H) 7.12(s IH oxadiazole-H)
1 114( C—0—C) 5.73 ~6.89(d 1H =CH)
3317(NH) 3 093(=CH) 8.07(d 2H Ar—H) 7.52(m 2H Ar—H) 7.49(d 2H Ar—H)
] 185 Ml 2878(—CH,) 1 45(C=N)  7.40(m 1H Ar—H) 7.27(m 2H Ar—H) 7.17(m IH Ar—H)
a " 1536 1498 1458( C—C)  6.78(d 1H —CH—CH—) 4.89(d IH —CH—CH—) 4.82(d
1 089( C—0—C) 4H CH,) 3.52(d 4H CH,) 2.50(m IH N—H)
3330( N—H) 3 100(=CH)
8.26(d 2H Ar—H) 8.01(d 2H Ar—H) 7.72(m 2H Ar—H)
2 988( —CH,) 2 M5(—CH,)
7.29 (m 1H Ar—H) 7.08 (d 2H Ar—H) 6. 66 (d IH
6b 399 M+l PO3S(C=N) 1547 1510 oy cH—) 4.84(d 1H —CH—=CH=) 4.79(d 4H CH,) 3.34
1487(C=C) 1094
( ) (d 4H CH,) 2.61(m IH N—H) 2.51(s 3H —CH,)
(C—0—C)
3 372(—OH) 3 340( N—H)
8.04(d 2H Ar—H) 7.91(d 2H Ar—H) 7.29(m 2H Ar—H)
3089(=CH) 2 867(—CH,)
7.21(m 1H Ar—H) 7.19(d 2H Ar—H) 6.59 (d IH
bc 40T M+l 1633(C=N) 1579 1530 (jyp—) 4.92(d 1H —CH=—CH=) 4.88(d 4H CH,) 4.15
1483(C=C) 1111
( ) (d 4H CH,) 4.57(s 1H —OH) 2.74(m 1H N—H)
(C—0—C)
8.64(s I1H Ar—H) 8.27(d 1H Ar—H) 7.83(d 1H Ar—H)
3 349( N—H) 3 087(=CH)
7.48(m 1H Ar—H) 7.33(d 2H Ar—H) 7.27(m 2H Ar—H)
2 877(—CH,) 1 639
6d 430 M+1 7.19(m 1H Ar—H) 6.62(d 1H —CH=CH=) 4.95(d 1H
—N) 1 1528 14
(C=N) 1563 1528 1473 —CH=CH=) 4.62(d 4H CH,) 3.36(d 4H CH,) 2.52(m IH
(C=C) 1104(C—0—C)
N—H)
3371(N—H) 309(=CH) 8.00(d 2H Ar—H) 7.71(d 2H Ar—H) 7.66(d 2H Ar—H)
2889(CH,) 1636(C=N) 7.42(m 2H Ar—H) 7.24(m IH Ar—H) 6.47(d 1H
6e 464 M +1 i

1574 1 540 1 491( C=C )
1 113( ¢—0—C)

—CH=CH=) 4.68(d 1H —CH=CH=) 4.19(d 4H CH,) 3.36
(d 4H CH,) 2.61(m IH N—H)
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2 2 1+ -4 3 4-NE
- 2- S5 43 4-I%
2.1 2- 6- 21b 4 3 4-I% “
N_
2- 66—
2.1.1 2 2— 6-
2 14 4 3 4-NE
COCH,Br 0 0
NN HBr NN H@ NN K, .
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Q}?I%_(O/\NI; QR Q}% I%ko/\ 11}]/ g i C_40)\ N
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Creplow Ol Ol
2 2- 6- 21b 43 41%
2.1.2 2- 66— 2.2 2- S5- 6- 2
2 14 4 3 4-E  (5a) 15 4 3 4-1E
2— S5- 4 3 4-BF 2.2.1 Mannich
o— ~ 3
Sa ;
( 1 ~5)
2 6- 2 14 4 3 4-I%
1.0:1.2 2- S-
6 2 14H 4 3 4-1%
a- 3 Sa
/C /h 1%
1.0:1.2. Sa
3629 1 1.0:1.0 80 16 55.4
( ~9) 2 1.0:1.1 80 16 56.7
18 h 3 1.0:1.2 80 16 57.6
4 1.0:1.3 80 16 57.1
5 1.0:1.4 80 16 56.2
6 1.0:1.2 80 12 56.9
18 h. 7 1.0:1.2 80 14 57.6
5a ( 3 10 ~13) 8 1.0:1.2 80 18 57.8
9 1.0:1.2 80 20 57.2
10 1.0:1.2 25 18 43.9
11 1.0:1.2 40 18 48.7
12 1.0:1.2 60 18 58.6
5a n(2- | 13 1.0:1.2 100 18 57.9
3 4-IE ):in(a— ) =1.0:1.2 n(2-  5- 13 4-
18 h 57.8%. e ):n( a— )
5b ~5e 2.2.2 2- S5-
57.8% . 5d a— 66— 2 16 4 3 4-RE
o- (6a)
2- 5- 1 3 4-1% (2-

-6— 2 1 4 3 4-N% :40%
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40%
). . 6a 8 h. 6a
4 6a ( 4 11 ~14)
( 1~6) 80 °C.
n(2- :
6- 21h 43 4-BE  ):n(40%
) < n ) =1.0:1.3:1.3 80 °C( ).
6a n(2- 66—
6a n(2- 214 4 34-BE  ):in(d0% ) :inf ) =
66— 2 16 4 3 4-RBE ) : n(40% 1.0:1.3:1.3
) < n ) =1.0:1.3:1.3. 8 h. 6b ~ 6e
6a ( 4 7~10) 55.4%
8 h
H oy W i e HOUL oo O g
oyl L Oy N O O R o
H H H
R R
N-NTN\ i N N/C\
N B C~
E>C=NQ\NH+ Q}fg—( M fi:ﬁ_(o)\N/ I
NH
3 Mannich
4 6a =C—H 2878 cm ™!
C—H 1 428 cm™!
/C /h /%
CH, 1645 cm™' C=N
1 1.0:1.0:1.0 80 8 53.9 | | 4981 4 .
2 1.0:1.1:1.1 80 8 53.9 5361 498.1 458 em
30 1.0:1.2:1.2 80 8 54.6 1089 cm™ C—0—C
4 1.0:1.3:1.3 80 8 55.4 6a 'H NMR
> LoLal4 80 8 .7 8.07.7.52.7.49.7.40.7.27 7.17
6 1.0:1.5:1.5 80 8 53.2
7 1.0:1.3:1.3 80 4 52.6 6.78.4.89
8  1.0:1.3:1.3 80 6 53.2 —CH=CH—
9 1.0:1.3:1.3 80 10 53.3 4. 82
10 1.0:1.3:1.3 80 12 52.8 —CH, 3.5
1 1.0:1.3:1.3 25 8 53.8 1
12 1.0:1.3:1.3 40 8 54.5 N—H 2.50 IR\ H
13 1.0:1.3:1.3 60 8 55.1 NMR 6a
14 1.0:1.3:1.3 100 8 53.1
n(2- -6- 2 3
15 4 348  ):n(40%  ):in( )
N « Mannich
2.2.3 2- 5 6 2- 5 6
2 15 4 3 4-NE ( 6a) 215 4 3 4-RE mannich
IR 'HNMR . 6a IR .IR.'"H NMR. ESI-
3317 cm ™ N—H 3093 em ™! MS . 2- -6— 2
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16 4 3 4-NE 2— 5- 65— and 3-ketod S5-bisphosphonates from their ProAntidex pa—
2 1h 4 3 4-RE rameter J . Journalof Molecular Structure 2015 1091:

2- 6- 2 14 4 3 4-BF 152458
n(2- 5_ 1 3 4N 7 Kulkarni A A Wankhede S B Dhawale N D et al. Synthe—
)i n( a- ) =1.0:1.2 sis characterization and biological behavior of some Schiff’s
and Mannich base derivatives of Lamotrigine ] . Arabian

18 h 57. 8% .2-

5 6 2 1 4 3 A-IE Journal of Chemistry 2017 10( S1) : S184-S189.

8 Nadysev G Y Tikhomirov A S Lin M H et al. Aminom—

n(2- 6- ethylation of heliomycin: preparation and anticancercharac—

2 16 4 3 4-BE ) :n(40% ) s n( terization of the first series of semisynthetic derivatives

) =1.0:1.3:1.3 J . European Journal of Medicinal Chemistry 2018 143:
8 h 55.4% 15534562.

21 4 3 4-RBE 9 Kang Hongjun Xiao Xingging Huang Chao et al. Potent
aromatase inhibitors and molecular mechanism of inhibito—
ry action J . European Journal of Medicinal Chemistry
2018 143:426437.

4 10 Katharina M Aamir A Florian S et al. Improved antican—
cer and antiparasitic activity of new lawsone Mannich ba—

1 Maddili S K Yandrati L P Siddam S et al. Green synthe— ses ] Huropean Journal of Medicinal Chemistry 2017
sis biological and spectroscopic study on the interaction of 126:421-431.
multi-component Mannich bases of imidazo 2 1-b 11  Wang Baolei Zhang Liyuan Liu Xinghai et al. Synthesis
benzothiazoles with human serum albumin J . Journal of biological activities and SAR studies of new 3-substituted—
Photochemistry and Photobiology B: Biology 2017 176: 9— phenyl-4-substitutedbenzylideneamino-1 2 4-riazole Man—
16. nich bases and bis-Mannich bases as ketol-acid reductoi—

2 Jose G Suresha Kumara T H Sowmya H B et al. Synthe— somerase inhibitors J . Bioorganic and Medicinal Chem—
sis molecular docking antimycobacterial and antimicrobial istry Letters 2017 27(24) : 5457-5462.
evaluation of new pyrrolo 3 2- pyridine Mannich bases 12 Xu Gang Wang Lu Xie Yujia et al. Highly selective and

J . European Journal of Medicinal Chemistry 2017 131: efficient adsorption of Hg®* by a recyclableaminophos—
275988, phonic acid functionalized polyacrylonitrile fiber ]

3 Rizk S A El-Naggar A M El-Badawy A A. Synthesis Journal of Hazardous Materials 2018 344:679-688.
spectroscopic characterization and computational chemical 13~ Hamouz O CS A Estatie M K Morsy M A et al. Lead ion
study of 5-cyano2-thiouracil derivatives as potential anti— removal by novel highly cross-inked Mannich based poly—
microbial agents J . Journal of Molecular Structure mers J . Journal of the Taiwan Institute of Chemical En—
2018 1155:720933. gineers 2017 70:345-351.

4 Zalaru C Dumitrascu F Draghici C et al. Synthesis spec— 14  Liu Xiaoli Xia Wenshui Jiang Qixing et al. Chitosan oli—
troscopic characterization DFT study and antimicrobial ac— gosaccharide-V—chlorokojic acid mannich base polymer as
tivity of novel alkylaminopyrazole derivatives ] . Journal a potential antibacterial material J . Carbohydrate Poly—
of Molecular Structure 2018 1156: 1221. mers 2018 182:225-234.

5 Zhang Yan Zhan Yizhou Ma Yi et al. Synthesis crystal 15 Luo Weihua Jiang Ruming Liu Meiying et al. Synthesis of
structure and 3D-QSAR studies of antifungal ( bis5) 1 2 4— fluorescent dendrimers with aggregation-induced emission
triazole Mannich bases containing furyl and substituted pi— features through a one-pot multi-component reaction and
perazine moieties ] . Chinese Chemical Letters 2018 their utilization for biological imaging J . Journal of
29(3) :441446. Colloid and Interface Science 2018 509:327-333.

6 Lahbib K Tarhouni M Touil S. Evaluation of net antioxi— 16 Xu Shuju He Jiang Jin Shangbin et al. Heteroatom-rich
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J . Journal of Molecular Structure 2018 1157:482-485.

nal of Colloid and Interface Science 2018 509:457-462. 20 Liu Yuting Sheng Jiao Yin Dawei et al. Ferrocenyl chal—

17 Zhao Liming Zhang Liming Ma Fengyan et al. Catalyst— cone-based Schiff bases and their metal complexes: highly
free Mannich reaction of hydroxyanthra-quinone: facile ac— efficient solventfree synthesis characterization biological
cess to emodin Mannich bases and anthraoxazines ] . research ] . Journal of Organometallic Chemistry 2018
Tetrahedron Letters 2013 54( 22) : 28022805. 856:2733.

18 Liu Yuting Xin H Yin Dawei et al. Synthesis of dual-core 21 Liu Yuting Yang Lisha Yin Dawei et al. Solventfree syn—
Mannich bases bearing ferrocenyl and phenothiazinyl thesis characterization biological activity of schiff bases
groups J . Journal of Organometallic Chemistry 2017 and their metal ( IT) complexes derived from ferrocenyl
848:222-225. chalcone ] . Journal of Organometallic Chemistry 2019
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ferrocenyl Mannich bases and their antibacterial activities

The Synthesis and Characterization of Imidazo 2 14 4 3 4-Oxadiazole
Mannich Bases Based on Cinnamyl Aldehyde

LIU Yuting WANG Longrui YIN Dawei LI Jie SUN Jiaxi
( Key Laboratory of Chemical Additives for China National Light Industry College of Chemistry and Chemical Engineering
Shaanxi University of Science and Technology Shaanxi Xi‘an 710021 China)

Abstract: 2-amino-5-styryld 3 4-oxadiazole and 2-styryl-6-arylimidazo 2 16 4 3 4-oxadiazole are synthesized
by condensation cyclization of cinnamyl aldehyde with semicarbazide and then with a-bromine-acetophenone. Final—-
ly Mannich bases are synthesized by Mannich reaction. All the intermediates and target products are characterized
by IR '"H NMR ESI-MS and elemental analysis. The reaction condition of intermediates and product are optimized.

The optimal condition for synthesis of 2-styryl-6-arylimidazo 2 16 4 3 4-oxadiazole is n( 2-amino-5-styryld 3

4-oxadiazole) : n( a-bromine-acetophenone) =1.0:1.2 refluxed for 18 h in absolute C,H;OH the yield is above
57.8% . The optimal condition for synthesis of Mannich base is n( 2-styryl-6-arylimidazo 2 16 4 3 4-exadi-
azole) : n( 40% formaldahyde)
fluxed for 8 h the yield is above 55.4%.

Key words: cinnamyl aldehyde; imidazo 2 1-6 4 3 4-oxadiazole; a-bromine-arylacetophenone; Mannich base;

: n( absolute piperazine) =1.0:1.3:1.3 catalyzed by concentrated. HCl and re—

synthesis



