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Catalytic Effect of Iron Hydrides on Dehydration of Primary
Amides to Nitriles
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Abstract Three cis-selenophenolato iron hydrides [cis-[(ArSe)FeH(PMes),] (Ar=Ph (1), p-MeOC¢H, (2) and o-MeC¢H,
(3)], were used as catalysts for the dehydration of primary amides to nitriles. The experimental results show that three com-
plexes have good catalytic effect on reductive dehydration of primary amide to nitrile under mild conditions using (EtO);SiH
as reducing agent. The catalytic system is well tolerated to the substituents on the benzene ring in aromatic amides. Compared
with electron-donating group, electron-withdrawing group is more advantageous to the catalytic reaction.
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Table 1 Exploration of conditions for amide dehydration

O
Cat. (2 mol%)
/@)J\NHZ + Silane —3olvent solvent /©/
al 60 ~ 80 °C cl
24 h
Entry Catalyst Loading/mol% Silane Solvent 7/°C t/h Conv.’/%
1 Fe(PMes), 2 (EtO);SiH THF 60 24 0
2 2 2 (EtO);SiH THF 60 24 77
3 3 2 (EtO);SiH THF 60 24 54
4 1 2 (EtO);SiH THF 60 24 99
5 1 1 (EtO);SiH THF 60 24 82
6 1 2 Et;SiH THF 60 24 23
7 1 2 PhSiH; THF 60 24 30
8 1 2 Ph,SiH, THF 60 24 61
9 1 2 Ph;SiH THF 60 24 0
10 1 2 TMDS THF 60 24 28
11 1 2 PMHS THF 60 24 0
12 1 2 (EtO);SiH Toluene 60 24 87
13 1 2 (EtO);SiH Pentane 60 24 25
14 1 2 (EtO);SiH DMF 60 24 46
15 1 2 (EtO);SiH DMSO 60 24 79
16 1 2 (EtO);SiH Dioxane 60 24 85
17 1 2 (EtO);SiH CH;CN 60 24 63
18 1 2 (EtO);SiH THF 50 24 90
19 1 2 (EtO);SiH THF 55 24 97
20 1 2 (EtO);SiH THF 60 13 58
21 1 2 (EtO);SiH THF 60 16 78
22 1 2 (EtO);SiH THF 60 20 94

“ Catalytic reaction conditions: amide (1.0 mmol), hydrosilane (3.0 mmol) and cat. in 2 mL of solvent. * Determined by GC analysis.
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BRI K, ASFITEAL s S AT . B DY SR 1 S v 77
AN, BT L B R, NN-— 3 I (DMEF).
TR (DMSO). 1,4- ki (Dioxane) fl 2, K I
SN R R ABASEE A (Entries 12~17, % 1), BRI
T PEE B3 A0 S S R T, o T A s I8 2 AN R 1)
(Entries 19~23, % 1). 2, i M K HESAN: 2
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VERIE IR T, PUERRMGIE R SR, 60 C R RS 24
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Table 2 Study on dehydration of amides to nitriles catalyzed by
1
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Me
©/ Me
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| F
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SO
F HoN
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CN
CN
HO O,N
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“ Catalytic reaction conditions: amide (1.0 mmol), (EtO);SiH (3.0 mmol) and 1
(0.02 mmol) in 2 mL of THF, 60 °C, 24 h; isolated yields.
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1E 60 ‘CF#iHE M 24 h. i 2 iR A (3 (GO)
R AR (TLO) RN R BEFE. Fr NS5, A
K10 mL X 3)AEH =), & A HAH, HIG/K Na,SO,
AR PR R AL R 2 A HLIE T, R A P R A i
Ptk A,

FHEI0. T ik, 'TH NMR (300 MHz, CDCly)
5: 7.43~7.31 (m, 3H), 7.28~7.20 (m, 2H); >C NMR (75
MHz, CDCls, 298 K) 6: 132.7, 131.9, 129.1, 118.6, 112.2.

it S FE O (AL mp. 27~29 C(X
kY 29~30 °C); 'H NMR (300 MHz, CDCly) 8: 7.54
(d, J=9 Hz, 2H), 7.27 (d, J=6 Hz, 2H), 2.42 (s, Me, 3H);
3C NMR (75 MHz, CDCls, 298 K) d: 142.9, 131.3, 129.0,
118.4, 108.5, 21.0.

) PR 2 R REU Y, e k. 'H NMR (300 MHz,
CDCly) 6: 7.27~7.14 (m, 4H), 2.19 (s, Me, 3H); *C NMR
(75 MHz, CDCls, 298 K) d: 139.2, 133.6, 132.2, 129.0,
128.9, 118.8, 112.0, 21.3.

SRR R Bk, 'TH NMR (300 MHz,
CDCls) &: 7.48~7.35 (m, 2H), 7.22~7.13 (m, 2H), 2.43
(s, Me, 3H); °C NMR (75 MHz, CDCl;, 298 K) J: 141.8,
132.6, 132.4, 130.2, 126.2, 118.1, 112.7, 20.4.

it AR 2 U0 (R, mp. 58~59 C
(CCHRER"Y: 58~59 C); 'TH NMR (300 MHz, CDCl;) &
7.52 (d, J=9 Hz, 2H), 6.88 (d, J=9 Hz, 2H), 3.79 (s,
OMe, 3H); >C NMR (75 MHz, CDCls, 298 K) J: 162.8,
134.0, 119.2, 114.7, 104.0, 55.5.

X g RSN A EE R, "TH NMR (300 MHz,
CDCl3) 6: 7.64~7.58 (m, 2H), 7.14~7.07 (m, 2H); °C
NMR (75 MHz, CDCls, 298 K) 6: 165.0 (d, J=256.5 Hz),
134.6, 118.6, 116.8 (d, J=22.8 Hz), 108.6.

SRR S g EE A, mp. 92~93 C(CCHk
BB 91~92 °C); "H NMR (300 MHz, CDCl;) 6: 7.56~
7.48 (m, 2H), 7.42~7.36 (m, 2H); >C NMR (75 MHz,
CDCl3, 298 K) 6: 138.6, 132.6, 128.6, 116.9, 110.0.

AR ENO: ARG, mop. 44~45 C LR
{E*: 44~46 °C); "H NMR (300 MHz, CDCl;) 6: 7.67~
7.19 (m, 4H); *C NMR (75 MHz, CDCls, 298 K) &: 136.8,
134.0, 133.9, 130.1, 127.2, 115.9, 113.3.

A f e B RN g @fE A '"H NMR (300 MHz,
CDCly) 6: 7.84~7.81 (m, 1H), 7.53~7.50 (m, 1H),
7.42~7.37 (m, 1H), 7.25~7.19 (m, 1H); *C NMR (75
MHz, CDCls, 298 K) 6: 139.5, 134.3, 133.9, 128.5, 120.4,
119.4, 98.5.

2,6- R ENY [ @ FE k. TH NMR (300
MHz, CDCLy) 6: 7.61~7.47 (m, 1H), 6.98 (t, J=9 Hz,
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2H); *C NMR (75 MHz, CDCls, 298 K) 6: 163.3 (d, J=
260.0, 4.5 Hz), 135.6 (t, J=10.1 Hz), 112.2 (dd, J=19.4,
3.8 Hz), 109.1, 92.6 (t, J=19.1 Hz).

2-Mng UL g E AR, mp. 25~26 C(OCHR
183: 24~25 °C); '"H NMR (300 MHz, CDCl;) J: 8.68 (d,
J=3 Hz, 1H), 7.84~7.78 (m, 1H), 7.68~7.64 (m, 1H),
7.52~7.47 (m, 1H); *C NMR (75 MHz, CDCl;, 298 K) o:
150.4, 136.4, 133.3, 127.8, 126.3, 116.3.

PRI A EE A, mp. 85~86 C(XX
BREDY: 84~85 C); 'H NMR (300 MHz, CDCly) o:
7.34~7.19 (m, 2H), 6.56~6.52 (m, 2H), 4.30 (s, NH,,
2H); *C NMR (75 MHz, CDCl, 298 K) d: 151.0, 133.7,
120.6, 114.4, 99.3.

SR ZE J R, mp. 65~69 T(X
BREE: 65~70); 'TH NMR (300 MHz, CDCly) d: 7.04 (d,
J=9 Hz, 2H), 6.74 (d, J=6 Hz, 2H), 6.34 (s, OH, 1H),
3.56 (s, CH,, 2H); *C NMR (75 MHz, CDCl;, 298 K) ¢:
155.8,129.3, 121.3, 118.6, 116.2, 22.8.

o A 2 % H SN0 R, mp. 149~150 C
CCHRER: 149~150 “C); 'H NMR (300 MHz, CDCl;) §:
8.30 (d, J=9 Hz, 2H), 7.84 (d, /=9 Hz, 2H); >C NMR
(75 MHz, CDCls, 298 K) &: 149.0, 132.5, 123.3, 117.5,
115.7.

PORENESY: ok, 'TH NMR (300 MHz, CDCls)
5: 7.28~7.19 (m, 5H), 7.13 (d, J=15 Hz, 1H ), 5.68 (d,
J=18 Hz, 1H); °C NMR (75 MHz, CDCl;, 298 K) ¢:
150.5, 133.4, 131.2, 129.1, 127.5, 118.3, 96.4.

HHE: A, "H NMR (300 MHz, CDCly)
J: 7.21~7.08 (m, 4H), 3.49 (s, CH,, 2H); °C NMR (75
MHz, CDCl;, 298 K) d: 130.1, 129.2, 128.03, 127.97,
118.1,23.5.

B4 B (Supporting Information) (L= # 5 'H
NMR Al °C NMR % . xR}y B G 3 AT i
(http://sioc-journal.cn/)_ N %K.
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