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Synthesis and Reduction of Schiff Base by One-Pot Method
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Abstract: Schiff base is a kind of widely-used ligand which can form complexes with most of metals in the peri-
odic table. The stability of Schiff base ligand is bad, but the reduced Schiff base shows much better stability.

Thus, it is very important to explore the synthetic method of the reducted Shifl base, which may broaden the

applications of these compounds. A facile one-pot synthesis and reduction of Schiff base is reported by using

sodium triacetoxyborohydride as the reductant. The reaction underwent in a smooth and rapid manner with high

yield, and the intermediate Schiff base is reduced directly without further separation process. The obtained

substrate has wide applicability and can be applied in scaled-up synthesis of the target molecular. By using this

method, eight kinds of the reduced Schiff base derivatives were synthesized, three of them are ortho-iodinated

phenyl amines, which are important starting materials for the drugs and pesticides synthesis.
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Fig. 1  Synthesis of Schiff base
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(Fisons) (O35 AL & HEA A5 B0 « 14~ FI ARG I 25 A
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Fig. 2 Synthesis route of the reduced Schiff base compounds
221 1C# 4w (Tab. 1,Entry 1) 48 (TP),

e g5 A MLARFS B [E AR 8.42 o(1 C) , % 92%. 4
B39 °C ; '"H NMR (400 MHz, CDCL) 6 : 7.39~

H

. N
AcOH: 2eq.

© . | o GF

NaBH(OAG);: 3eq. FG/ &
DCE, 2-3h

721(m,5H),7.15(t, J=7.8Hz,2H), 6.70(t, J=
7.3Hz,1H),6.61(d, J=7.8Hz,2H),4.29(s,2H),
397 (s, 1 H) ; "C NMR (100 MHz, CDCl) &8 :
148.24, 139.54, 129.36, 128.72, 127.59, 127.31,
117.64, 112.93, 48.39; HRMS (ESI) : m/z caled for
C;H;N: 183.104 8, found183.105 6.

222 2C# A& m(Tab. 1,Entry 2)  H4E (TP),
e A ML TE iR 4 13.91 ¢(2 C) U 90%.
'H NMR (400 MHz, CDCL) d 7.68 (dd, J =728,
1.4 Hz, 1H) , 7.38~7.26 (m, 5H) , 7.18~7.13 (m,
1H), 6.54(dd, J=8.0,1.2Hz, 1H), 6.45(1d, J=7.6,
1.5Hz, 1H) , 4.63 (brs, 1H), 4.41 (d, J=5.6 Hz,
2H); "C NMR (100 MHz, CDCl,) d 147.00, 139.01,
138.65, 129.42, 128.73, 127.30, 127.21, 118.83,
111.04, 85.32, 48.30. HRMS (ESI) : m/z caled for
CsH,IN: 309.001 4, found 309.000 7.

223 3CH# A M (Tab. 1,Entry 3)  HHE (TP),
W& 4 A7 AL AR A5 IR B MR ) 16.83 ¢(3 C) , e %
87%.'H NMR (400 MHz, CDCl;) d: 7.50 (d, J =
8.3 Hz, 1H),7.29~7.40 (m, SH), 6.67 (d, J=1.9Hz,
1H), 6.59 (dd, J=8.1, 22 Hz, 1H) , 4.63 (brs,
1H), 4.36 (d, J=5.4Hz, 2H) ; "CNMR (100 MHz,
CDCly) d: 148.21, 139.83, 137.82, 128.85, 127.61,
127.33,123.62,121.61,113.63,83.00, 48.32. HRMS
(ESI) : m/z caled for C,sH,BrIN: 386.912 0, found
386.912 6.

224 4C# 4 M (Tab. 1,Entry 4)  H4E (TP),
WA A MU AR A IR B TR 14.92 ¢ (4 C) W%
88%.'H NMR (400 MHz, CDCl;) d: 7.27~7.40 (m,
5H), 6.79 (dd, J=8.8, 29 Hz, 1H), 6.49(d, J=
8.8 Hz, IH), 4.36 (d, J=5.4Hz, 2H) , 428 (brs,
1H), 3.71 (s, 3H) ; "C NMR (100 MHz, CDCl;) d:
152.00, 141.91, 139.02, 128.71, 127.22, 124.65,
11552, 111.51, 85.33, 56.01, 49.15. HRMS
(ESI) : m/z caled for C.HLINO: 339.012 0, found
339.012 5.

225 5CH# A M (Tab. 1,Entry 5)  H4E (TP),
W 4 A HLARAS 35 €0 [ 14 9.05 g (5 C) W% 85%. 1%
£50°%C ; "HNMR (400 Mz, CDCly) 8: 7.35(m, 4H) ,
7.27(d, J=6.9Hz, 1H),6.77(d, J=8.8Hz, 2H),
6.60 (d, J=88Hz,2H),428 (s,2H),3.77 (s, 1
H), 3.74 (s, 3H); "C NMR (100 MHz, CDCL) §:
152.30, 142.58, 139.81, 128.73, 127.68, 127.30,
115.03, 114.22, 55.94, 49.38. HRMS (ESI) : m/z
caled for Ci,HisNO: 213.115 4, found213.115 9.
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22.6 6 C# 4 m(Tab. 1,Entry 6)  #¥5 (TP), (s, 2H),3.74 (s,4 H),2.34 (s,3 H); "C NMR
e g A HLAH A A 10.33 g (6 C) , UK 85%. (100 MHz, CDCly) &: 152.24, 142.65, 136.91,
#4597 °C ; '"HNMR (400 MHz, CDCI;) 6 : 7.28 (d, 136.72, 129.38, 127.66, 115.01, 114.19, 55.93,
J=84Hz,2H),6.87(d, J=8.5Hz,2H), 6.77 (d, 49.11, 21.23. HRMS (ESI) : m/z caled for

J=8.8Hz,2H),6.59(d, J=8.8Hz,2H), 4.19(s, 2
H), 3.79 (s, 3H), 3.73 (s, 3 H) ; *C NMR (100
MHz, CDCI3) 6: 158.78, 152.12, 142.52, 131.66,
128.81, 114.87, 114.09, 113.96, 55.79, 55.28,
48.70. HRMS (ESI) : m/z caled for CisHiNO,:
243.125 9, found 243.125 1.

227 7CH# & % (Tab. 1,Entry 7)  #4E (TP),
Wi A ML A &4 9.76 ¢ (7 C) IR 86%. 1
A107 °C ; 'H NMR (400 MHz, CDCI,) 8: 7.26 (d,
J=78Hz,2H),7.15 (d,J = 7.8 Hz,2 H) ,6.77
(d, J=8.8 Hz,2 H),6.60 (d,] =8.8 Hz,2 H),4.23

CisHisNO: 227.131 0, found 227.131 8.

22.8 8C# A& (Tab. 1,Entry 8)  H4E (TP),
W 4 A HLAH AT 3 ARk P 11.66 ¢ (8 C) , I %
83%. 'H NMR (400 MHz, CDCly) §: 7.56 (d, J=
8.1Hz,2H),7.45(d, J=8.0Hz,2H),6.76 (d, J =
8.9Hz,2H),6.55(d, J=8.9Hz,2H),4.33(s,2H),
3.88 (s, 1H), 3.71 (s, 3H) ; "C NMR (100 MHz,
CDCLy) 6: 152.49, 144.17, 142.00, 129.44 (q, J =
324 Hz), 127.59, 125.60 (q, J=3.8 Hz) , 122.99,
115.04, 114.24, 55.83, 48.73. HRMS (ESI) : m/z
caled for C,sH,FsNO: 281.102 7, found 281.103 6.
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Tab. 1 Synthesis of the Schiff base reduction compounds

entry substrate A substrate B product yield / %
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TE G TR RN 51 £ J5e IO W AR 2R Hp I I 6 9 19 DS ¢
W, A DB LG W AR, MfE LR —E L
Jo8 S I 1A 28 HOINA 34 244 s ) T 1 D S5 A ), T
S ) 58 % (Tab. 1, Entryl) , 52 W U % &

(92% ). Tk PR W S0 10 ) S — o sy A0 A g 28 26 10
i JEUR TR, S T R R AT 3 4% 1 i Dt 15T LA
E B REE L G R Kk AL S W, B A7
Y oy 7 AR . X TS (AL B R B IR (Tab. 1,
Entry2~ Entry4) (R A A LA 3 87% LA F ATy
AR R YD E RN )z, BEE T 07 R R
i AR B W B8 SRR B A, 3 D™ B AT LU T
T AT DR LA B Y ML
fH.

o H\/@
©/ NH2 H p-TSOH: 5%eq. ©/N
* MeOH
25 C )
over night almost no conversion
o H\/@
©/ NHz H p-TSOH: 5%eq. ©/N
* CH3CH,OH
120 C reflux .
over night almost no conversion
i Pg
©/NH2 i’ AcOH: 2eq. ©/N
+
DCE, 25 'C,2-3 h
low conversion
(@]

AcOH: 2eq.

—_—
NaBH(OAc);: 3eq.
DCE,2-3 h, 25 C,

Y

GC-MS analysis:
full conversion
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Fig. 3 Exploration of reaction conditions of one-pot synthesis of the reduced Schiff base compounds
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