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Sudy on SHectivity of Reductive Carbonylation of Nitr obenzene to Car bamates
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Chinese Academy o Sdences, Larnzhou 730000)

Abdgract In the process of reductive carbonylation of nitrobenzene to carbamates, another reduction reaction of
nitrobenzene to amine proceeded at the same time. By invegigation of various reaction conditions,, it isfound that the
slectivity of reductive carbonylation of nitroberzene can be remarkably increased by usng PVYP as a carrier,
inoorporating Fed3 as a second meta conmponent , and raisng the temperature. When the organic ligands were
replaced by inorganic compound , high sdlectivity was achieved by a synergc dfect of bimetdlic sysems.
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Table 1 Hfect of the second metd on the reaction
n(M)/ Conv./ SHectivity/ %
En[ry MOn
n(Pd) %  |ocyange  Anline  Carbamate
1 — 0 54.0 10.0 74.2 17.6
2 Cud; 2 29.5 9.1 78.5 12.4
3 @qQ; 2 54.3 5.9 73.5 20.6
4 Lid 2 4.7 18.3 48.4 33.3
5 QOd; 2 100 8.4 75.2 16.4
6 Fed; 2 100 9.7 67.7 22.6
7 Mnd; 2 100 8.9 59.5 31.6
8 NiQ; 2 100 5.4 35.3 59.4
9 FeCs3 2 100 2.4 35.9 61.7

Reaction conditions: 0.1 nol/L PVP-Pdd y C;HsOH 0.8 ni ; nitroberzene =2.0
mL; CHsOH=5nL; n(PPhg)/ n(Pd) =2; pTOH=1.6 mnol ; tenperature
=200 ; QO pressure=4.0MPa; time=4 h.
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2 , PVP ( Rolyvinylpyrroli-
done) MQavi41 ( ),
SOZ 1
Pd( ) PvP N
(7
Fe03 , (Entry 5) .
2
Table 2 Hfect of dfferent catays sysemson the reaction
o,/ Sdlectivity/ %
Entry  Cadyd
% Iscyanate  Ariline  Carbamate
PvPPdd, 100 2.4 35.9 61.7
MQv41- Rdd, 87.3 3.3 41.8 54.8
30,- Add;, 62.6 4.2 46.2 49.6
4% Pdd; 24.0 11.2 82.4 6.4
5° Feds; 9.3 0 74.6 25.4

Reaction conditions: nitroberzene=2.0 nL ; CHsOH =5 L ; n(PPhg)/ n(Pd)
=2; n(Fe)/ n(Pd) =2; pTOH =1.6 mol ; tenperature = 200 ; QO
pressure=4.0 MPa; time =4 h. ® Pdd, 0. 1 mol ; n(PPhs)/ n(Pd) =2;
®Fed;3 0.2 mmol.

PVP-Pdd,/ Fed3 ,
3 : )

3
Table 3 Hfect of temperature on the reaction
Tenp./ Conv./ SHectivity/ %
Entry
% locyandte  Aniline  Carbamate

1 120 62.7 19.8 69.3 10.9
2 140 77.1 20.8 51.9 27.3
3 160 9.8 8.1 37.8 54.1
4 180 100.0 5.9 33.9 60.2
5 200 100.0 2.4 35.9 61.7

Reaction conditions: 0.1 nol/L PYP-Pdd s C;HsOH 0.8 i ; nitroberzene =2.0
L ; Fedz6H,0=0.16 mmol [ n(Fe)/ n(Pd) =2/1]; CHOH =5 niL_;
n(PPhg)/ n(Pd) =2; pTOH=1.6 ol ; QO pressure =4.0 MPa; time =4 h.
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4 n(Pd) (Entries8 10) , ,
Table 4 Hfect of dfferent lvent on the reaction n(Fe)/ n(Pd) =8 ,
onv. / SHectivity/ % ,
=y v %  |ocyanae  Anline  Carbamae R, R
Hy,, QO ,
1 BOH 100.0 2.4 35.9 61.7 s - 34 -
2 n PrOH 82.1 9.0 48.8 42.2 M (M=N"", @77, e, Q)
3 i- YOH 65.7 8.8 69.0 2.2 ' ’
4 n-BuOH 59.6 7.5 62.2 30.3 (8] M (Pd, R)
5 i-BuOH 2.4 0.0 89.2 10.8 ' ’
Reaction conditions: 0.1 nol/L PVP-Pdd 7 C,HsOH 0.8 ni ; nitroberzene=2.0 '
m; n(Fe)/ n(Pd) =2/1; olvent =5 ; n(PPhg)/ n(Pd) =2; pTOH = ! !
1.6 mol ; terperature =200  ; QO pressure=4.0 MPa; time=4 h. d
5 PA F/HA
Table 5 Hfect of P Pd and Fe/ Pd nolar ratios on the reaction
n(P/ n(Fe)/ Conv./ Sdlectivity/ %
n(Pd) n(Pd) %  |ocyande  Anline  Carbamate
1 0 0 126 0.0 259 741 P PVP-Rud,f 8FeQs
2 1 0 52 10 483 507 R/ PP . R(C ) PP
3 0 2 47.2 2.9 5.4 91.7 N '
4 1 2 87.7 1.2 22.5 76.2 ’ '
5 2 2 100.0 2.4 35.9 61.7
6 4 2 100.0 1.3 46.3 52.4 J '
7 2 4 100.0 1.1 34.4 64.5 '
8 0 4 69.1 0.0 6.8 93.3
9 0 6 87.9 0.7 9.8 89.5
10 0 8 97.5 0.6 14.3 85.1 References

Reaction conditions: 0. 1 nol PVP-PddsC,HsOH 0. 8 niL ; nitroberzene = 2. 0
m; GHOH=5nL; pTOH=1.6 mnol ; tenperature =200 ; QO presure
=4.0 MPa; time=4 h.
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