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Table 1 Surface area and pore volume of various catalysts

Sample Syer/ (m*> + g™") Pore volume/ (em® « g™') Mesoporous Sypp/(m® + ™)
Co@ NCNT 261 0.402 218
Co@ C 17 0.045 16
NC 560 1.727 470
NCNT 105 0.268 102
AC 1522 1.124 1349
PEfER R EH B L EENER T, XN Co@ AR A

NCNT J g 25 0 P AL 2418 T 7T R

K BET #5842 T AL 00 L R AL, 18
WA SRE N T A NC HA 58 1 L 2 16
(560 m* « g™, T Y47 i A ad R 2 A 4 R R
RIBHTIT A = B EURIT, 311 Co@ C HEALFINE
(17 m” - g™, 1Y 3 F A5 H Co@ NCNT
AL R B T BUR) Co@ C M HL A %2 A B4R 25
(261 m* « g7'). XA T = R E A P b
A BRI CN,, SR BE G B R BE 1 T
C,N, 2B W53, 16750 C LA Ese 4 ",
BALJE: Co@ NCNT FI NC [7] Co@ C AH L AR i L

2.2 LRI

HREHE T AR RI A TERE, g5k
2 s, W2 AT LIE ), Co@ NCNT fifb 5 1
150 °C, 24 h TR 4T, MM R A 55% ,
WEREME R 39% (entry 1), Tii%s FLIANE 7% 15
BN T1% WIIEFEPE (entry 2) , X RUIEALTIXT T
R H PR AR i 1) N-Joe Ak S B b AN TT /b 8% F5 il
T A X B AL Co@ C Al NC ) i 16 1
(entries 31 4) , EIMENTFEH BALT Co@
NCNT. 3% F 04 @ 4l A N G AL g e 25 22
(9 4 1. T s 32 0 428 7 NCNT F1AC f 4 1k 3% 2
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Table 2 Catalytic performance of different catalysts

catalyst

g

L

NH,
+

toulene, 150 °C,24 h

>

0.2 eq KOtBu,

Sk

Entry Catalyst Conversion/ (% )* Selectivity /(% )"
1 Co@ NCNT 55 71
2 blank 7 71
3 Co@ C 32 84
4 NC 35 88
5 NCNT 36 88
6 AC 14 64

a. Reaction conditions; Aniline 1 mmol, Benzyl alcohol 1 mmol, catalyst 10 mg, 0.2 eq KOtBu, 2 mL toluene, 150 °C ,

24 h. Conversion and yield was based on GC using dodecane as the internal standard.

K ILNCNT FfEALIETE S NC B A TE 8 420
(FALZ36% , LM 88% ), T AC FHUA 14% (1)
FEAL RN 64% B, JE—HAIEH T &R A AT AE
15 Z= Y% 2 P RN A e 11 N 34 2 17 1 i Ak T

PER % AT,
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AEALRERBAROT , 25 RZe 3 PR, 76 0 ikt o
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Table 3 Optimal reaction condition of N-alkylation of aniline with benzyl alcohol over Co@ NCNT

Co@NCNT

J

>

NH,
+

solvent, 150 °C,24 h

Y o

Sk

x mol KOtBu,

Entry BN/mmol BA/mmol Base Solvent Conversion/ (% )* Selectivity/ (% )*
1 1 1 0 Toluene 7 5
2 1 1 0.1 Toluene 31 39
3 1 1 0.2 Toluene 55 71
4 1 1 0.5 Toluene 59 69
5 1 1 0.2 THF 9 33
6 1 1 0.2 dioxane 39 77
7 1 1 0.2 p-xylene 35 43
8 1 2 0.2 Toluene 90 84
9 1 3 0.2 Toluene 97 88

10 2 1 0.2 Toluene 30 40
11’ 1 3 0.2 Toluene 22 27
12° 1 3 0.2 Toluene 47 49
13 1 3 0.2 Toluene 99 90
15° 1 3 0.2 Toluene 98 93
16' 1 3 0.2 Toluene 99 89

a. Reaction conditions; Aniline 1 mmol, Benzyl alcohol 1 mmol, catalyst 10 mg, x eq KOtBu, 2 mL toluene, 150 °C, 24 h.
Conversion and yield was based on GC using dodecane as the internal standard; b. 130 C; c¢. 140 C; d. 160 C;

e. 15 mg; f. 20 mg.
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Fig.5 (a) Time resolution tests and (b) hot filtration tests of N-alkylation of aniline with benzyl alcohol over Co@ NCNT
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Nitrogen-doped Carbon Nanotube Encapsulated Cobalt

Catalytic N-alkylation of Benzyl alcohol with Aniline

LI Jin-lei'*, MENG Yan®, WANG Jia', LI Fu-wei'" "
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of
Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Unuversity of Chinese Academy of Sciences, Betjing 100049, China;
3. Institute of nuclear science and technology, Lanzhou University, Lanzhou 730000, China)

Abstract : Nitrogen doped carbon nanotube encapsulated cobalt ( Co@ NCNT) catalysts were prepared by direct py-

rolysis the complex of melamine, cobalt nitrate and glucose. Co@ NCNT possesses high surface area, homogeneous

nitrogen dispersion and encapsulation structure. Co@ NCNT shows efficient catalytic performance in the reaction of

N-alkylation of aniline with benzyl alcohol, and the catalyst could reuse four times without obviously decrease in

catalytic performance. Control experiments demonstrate that the cobalt and nitrogen played an important role in the

catalytic performance, and poisoning tests illustrate that Cobalt was the active sites for hydrogenation of the interme-

diate N-benzylideneaniline.

Key words: nitrogen-doped carbon nanotube ; metallic cobalt; N-alkylation; poisoning tests; active sites



