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Bz MWE Kk

W R T B T 220 7708 315100)

WE ORI AR, FESUE TS-1CREET 1) HEALFIMEAL T, mTH] HoOn AL I A B 2,3- - FIE-2,3- R T 4
(DMNB). {ESCIER ELAAE N J50RL, St TS-1 MEALFUAEAL T, — B2l AT oA R U5 P AN SR A A R S 1 vl o1 45 i =
43.2%(¥) DMNB. %55 WIE 5 84, #iE2 4. P44 "THNMR, °C NMR KAE.

SRR G LRI WURK; 2,3- A2 3- AL T clehE TS-1 A

Synthesis of 2,3-Dimethyl-2,3-dinitrobutane by Oxidative Coupling of
Acetone Oxime

Zhang, Shengjian™ Zhao, Yingxian Zhang, Hong
(Ningbo Institute of Technology, Zhejiang University, Ningbo 315100)

Abstract 2,3-Dimethyl-2,3-dinitrobutane (DMNB) was prepared by oxidative coupling of acetone oxime with H,O, over the
modified TS-1 catalyst. In one-pot operation, the ammoximation of acetone followed by catalytic oxidative coupling over TS-1
produced the DMNB with yield of 43.2%. The operation is simple and safe. The structures of products were identified by 'H
NMR and "*C NMR spectra.

Keywords acetone oxime; oxidative coupling; hydrogen peroxide; 2,3-dimethyl-2,3-dinitrobutane; modified TS-1 catalyst
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(Eq. 3).
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PRl 2K BRI, VH, REUERS F A UTIEY) DMNB. HIZK
Vel T FRE TV SCR, JFEET BT RAE. mop. 210~
212 “C; 'H NMR (400 MHz, DMSO-d,) J: 1.71 (s); °C
NMR (100 MHz, DMSO-dq) 6: 23.02, 91.47.

2 ZR5VHE

PEAE T 90 °C, fEetE TS-1 AL FIMEAL T XA
KIS LWL 1 s,

F 1 WA AALARICE % DMNB ¢

Table 1 Preparation of DMNB by oxidative coupling of
acetone oxime
Entry Base pH Yield/%
Acetone DMNB
1 30% NH; 8~9 20.2 1.5
2 30% NaOH 8~9 28.7 3.9
3 30% NaOH 9~10 21.5 5.5

“ Materials: 0.1 mol of acetone oxime, 0.5 g of modified TS-1, 50 g of H,O;
Procedure: dripping 0.12 mol of H,0,(30%) and the base into the solution at
the fixed pH, and then keeping the isothermal reaction for 1 h; Measurement:
calculating the yield of DMNB based on the weight of separated products,
determining the yield of acetone by GC analysis, same below.

T VBARRY, LEORIE AN SOE TS-1 AL AIAEAE
T, PRI R A AR AR SN R (R B 1 38— e R A
B DMNB!Y, seab g8 3R, Al NH, 7 Bk
DMNB FI R A%(3E 1, Entryl), X &K TS-1 A5 &
AR EG MR, Bt NH; 5 H0, VAL
FRREY), IR RIHAE HyO,, 175 T4 b ML/
/b, 1A NaOH 1E i, XEE/KASTHFET NH; (1)
Ak, PRI A AR B G SRR I TR = iR 2 (BR 1,
Entries 2, 3). 8InA R pH {E 0l 2ot s > S A 5
I8 AL AR IBE (K 77 )(2 1, Entry 3). {H pH it i, £5%)
AT (1) 5 K60 38 RS IA.

ARICE G52 T ANFZAT R 1 A 7 S A AR TG 2 v,
gE RN 2 FioR.

F2 MR SNV DMNB W 520 ¢
Table 2 Effect of catalyst and reaction temperature on DMNB
yield

Entry Catalyst 7/°C Yield%
Acetone DMNB
4 TS-1 90 26.3 0
5 Modified TS-1 70 12.8 0.8
6 Modified TS-1 80 16.6 2.1
7 Modified TS-1 100 25.7 1.6
8 c 90 3.2 0

© 2012 Chinese Chemical Society & SIOC, CAS

¢ Materials: 0.1 mol of acetone oxime, 0.5 g of catalyst, 50 g of H,O;
Procedure: dripping 0.12 mol of H,0, (30%) and NaOH (30%) into the
solution at the fixed pH 9~10, and then keeping the isothermal reaction for 1
h.
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# 3 H,0, I XS DMNB KR ¢
Table 3 Effect of HyO, amount on DMNB yield

Yield/%

Eniry  n(Hy0)/n{(CH;),CNOH]———— VNG
9 0.5 94 2.3
10 1.5 349 7.9
11 2.5 44.8 11.2

“ Materials: 0.1 mol of acetone oxime, 0.5 g of modified TS-1, 50 g of H,O;
Procedure: dripping H,O, (30%) and NaOH (30%) into the solution at the
fixed pH 9~10, and sampling after 1 h isothermal reaction.

TS-1 A Ak 7788 A4 T 2015 0 A RS 7 2 38 00 1 J
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17), AT 5 (590 &= 0 2 20.2% 0% (3K S, Entry
16), X AT eSO b RV IEEAT, Sk TS-1 A4
T TR T 1) 7 1 S I A i e ke o 2 o AT Al A 4
A AE R 1R R 5 AN K, DT 3 B80T TR I A Ak T
DMNB J= 2 AN in i) 45 4.

4 JURHL DMNB SR 52 ¢
Table 4 Effect of reactant ratios on DMNB yield

i n(H,0,)  n(NHs)/ n[(CH;),CNOH]/ DMNB

n[(CH;),CO] n[(CH;),CO] n[(CH3),CO] Yield/%
12 1.5 2.3 2.1 36
13 2.5 33 2.7 7.8
14 3.5 43 35 112
15 4 48 3.7 16.5
16 5 5.8 3.7 20.2
17 10 10.8 1.7 432

© 2012 Chinese Chemical Society & SIOC, CAS

“ Materials: 0.1 mol of acetone, 0.5 g of modified TS-1 catalyst, 50 g of H,O;
Procedure: 90 °C, dripping H,O, (30%) and NH; (30%) into the solution at the
fixed pH 9~10 and keeping isothermal reaction for 1 h.
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SR R DLERAT A5 32D IR AT
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