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1610 (aromatic C = C), 1600, 1534 (NO, ), 1477,
1341(NO, ), 1268, 1176, 1075, 960 (CH deformation
in trans C = C), 917 (CH out-of off-plane deformation
in the picryl group), 794, 722, 556, 514; 'H NMR
(DMSO-d, ): y, 7.140(s, 2H, CH), y, 9.109 (s,

4H, aryl H),
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801
—m— benzene

707 —e— ethyl acetate

601 —a— methanol
s —v— acetone
2 501 —<— cyclohexylamine
T 40 —>— acetonitrile
5 —e— N,N"dimethylformamide
° 307 —e— dimethylsulfoxide
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0 a - - - - -

B 1 7t HNS R g5
Fig.1 Effect of solvent on yield of HNS
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P 42 JE AR HNS ISR g I 1 Mgk 2,
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Table 1  Effect of stable radicals on aerobic oxidation dehy-

drogenation of HNBB

radical catalyst yield of HNS/%

TEMPO 9
4-OH-TEMPO 8
THICA 2
NHPI 0

xR2 LBk HNBB 4 1k I & i 52 45 3R
Table 2 Effect of different metal salts on aerobic oxidation de-

hydrogenation of HNBB

metal salt yield of HNS/%
NiCl, 0
MnSO, 20
CoCl, 0
FeCl, 21
FeCl, 9
CuCl 35
CuCl, 0
ZnCl, 13
CdsO, 35
N XcEix 2015 % #2334 %844 (732-736)
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Fig.2 Results of aerobic oxidation dehydrogenation of HNBB

catalyzed by radical and metal salts
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Table 3 Effect of the molar ratio of 4-OH-TEMPO and FeCl,
on yield of HNS

n(4-OH-TEMPO) : n(FeCl,) yield of HNS/%

0:10 21
1:9 30
2:8 49
3:7 65
4 :6 81
5:5 78
6:4 70
7:3 62
8:2 48
9:1 31
10:0 8

3.4 {EMIBERIT

1E 2 % TEMPO it fl 5 % 1k Bi &0 AL B A S il
BN KRB BT T LR 9286 R 4K 1) Fe’t/4-OH-
TEMPO £ & iy 3L [m] i L AL B AE A AHE T, KW
HNBB % 2. 21 mmol, Pl 2.21 mmol 4-OH-TEMPO
NAEALF, - m A 2. 21 mmol FeCl, 0. 14 mmol
FeCl, fiAfm A FeCl, iy =Fp g & T ,55 CF R, &
£¢ HNBB (S AL I S 0, S5 2R L3 4

&4 4-OH-TEMPO/FeCl, i 1k % 1k HNBB X} HNS Wi &K [
A

Table 4  Results of aerobic oxidation dehydrogenation of
HNBB catalyzed by Fe®* /4-OH-TEMPO

n(4-OH-TEMPO) : n(FeCl,) yield of HNS/%

2.21 :2.21 10
2.21:0.14 10
2.21:0 10

0:2.21 0

4 mIHL ER SR, & 4-OH-TEMPO
A4k HNBB B &, Toig sl A m FeCl, , HNS fiy i %
A 10% , & Bl 4-OH-TEMPO 1 & b 7| B X
HNBB 4 1k i & 1 fig 1 A B, [\ B, FeCl, % 20 <4
T 4-OH-TEMPO % fk. HNBB Jiii &% A i fL 2R, (i
Y8 FeCl, B A F T X HNBB H 42 A Ak I &, &
B A B, 3 AR 5 AR AR R (IR 21 %) i
45 58 2 R [R] GiE B FeCl, b 4 1E R S AEAE 51 T
A AT LIXT HNBB AL & . AR 4l Lk Se e 25 5 #E
AR BT 456 A UE I HNBB B &) 3= 4 1k 57 0
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Catalytic System for Green Synthesis of HNS

CAO Xiao-hua, LU Ting-ting, LU Ming
( Department of Chemistry, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Hexanitrostilbene (HNS) was synthesized via aerobic dehydrogenation of hexanitrobibenzyl (HNBB) with 4-hydroxyl-
2,2,6, 6,-tetramethylpiperidine-1-oxyl (4-OH-TEMPO ) combined ferrous chloride ( FeCl,) as catalyst in dimethysulfoxide
(DMSO). The optimum conditions were obtained as follows: n(4-OH-TEMPO) : n(FeCl,)=4 : 6, solvent DMSO, reaction
temperature 55 °C,reaction time 8h, flow rate of oxygen 25 mL + h™' and the yield is 81%. The possible reaction mechanism is
proposed as: HNBB oxidized by O, combined with Fe** to yield HNS, 4-OH-TEMPO as the co-catalyst to promote the circulation
of Fe** and speed up the oxidation.

Key words: 4-hydroxyl-2,2,6,6,-tetramethylpiperidine-1-oxyl (4-OH-TEMPO) ; oxidative dehydrogenation; Fe’*; hexanitrostil-
bene (HNS)
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