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2.1 RAFEMNE

ARG 2-18 ElG Lk g 31 UG FE L g 411
SlERE N e 205 G s Sk ik 1ok A i, 26 =99.0%
(HPLC) ; =W BBREA PN B S50 1 A A i

ZF-T 8 = MY, BT & 55 W F AR T
NEXUS 870 #dfili57. it A= e 21 4 S 3% A%, 35 A e
J175 ] 5 AV 500 B (500MHz ) S 4% 1 3L IR A, B 1
BRUKER 72 ®]; VARIO-EL-3 %I J10 & 4 #r 4L, 1&
EXEMENTARZ H] ; GCMS-QP2010 B JF %A%, H 4~
HAHE]; LC-2010A A w5y 880 AH 35 A0, H A B B A
Al 3 Q-200 A2 /R A AN, R E TA AW X-6 B
O A AN, b R e A A A PR D
2.2 HREE

FT, A MU T R R T SR B Ry
B KU A —E = E AN B G K e
fik BB A TRIRIRE 0 ~3 °CLuH i — E AR T 3% fik
FREM KW, TE 2 ~10 CR 3 ~4 h J5 , KR AL
Mk, Ve 20 b UE KR 2 e, T RS AR IE AL S .
4l BE 99% LA | (HPLC) | Jz i 5 FE =X W, Scheme 1,
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Scheme 1

2.3.1 3, 4-Z“FKESHKIE

A 116.0 ~116.5 °C, '"H NMR (500 MHz,
DMSO-d, ) ,8: 7.508 ~7.546 (p,10H), " C NMR
(500 MHz,DMSO-d, ) ,8: 114.50,122.66,126.26,
128.17,128.86,129.01,130.60,131.03,156.57,
IRCKBr JEF,cm ™) ,v: 1592 ,1574,1475,989 (4 fk
WENE ), 729, 691 (), MS(El): m/z 238
(M) TR (%) : C HN,O, S (15
fli) C 70.83(70.59), H 4.20(4.20), N 11.54
(11.76), DSC(10 °C - min~"): 264.21 °C(T,),
2.3.2 3,4-Z(MLRE-2'-5) Sk

5. 140.9 ~141.8 °C, '"H NMR (500 MHz,
DMSO-d, ) ,8: 7.502 ~7.525(t,1H),7.553 ~7.575
(t,1H),7.873 ~7.889(d,1H),7.910 ~7.926 (d,
1H),8.000 ~8.029 (t,2H),8.566(s,2H), "C NMR
(500 MHz, DMSO-d, ) ,5: 114.37,123.78,124.65,
125.09,125. 55,137. 23, 137. 40, 143. 09, 145. 91,
149.59,149. 71,156. 38, IR (KBr J& ', cm ™' ), v:
1598,1567,1460,993 (A fL Wk IH ¥ ) , 1587 ,1489,1435
(MEBEFR) o MS(EI): m/z 240(M™ ), JCRTHT (%) :
C,,HyN, O, szifl (H%81EH) C 59.84(60.00), H 3.38
(3.36), N 22.98(23.32), DSC (10 °C -
256.49 °C(T,).
2.3.3 3,4-Z(MERE-37-E) Shnkng

%5 15.150.0 ~150.3 °C, 'H NMR (500 MHz,
DMSO-d, ) ,8: 7.639 ~7.664(t,2H) ,8.273 ~8.285
(d,2H),8.874 ~8.883 (d,2H),9. 048 (s,2H),
""C NMR(500 MHz,DMSO-d, ),8: 121.26,124.19,
134. 75, 147. 59, 153. 82, 160. 36, IR (KBr J& K,
cm ™), v: 1617,1587, 1476, 1007 ( % 4k Wk g 38 ),
1587,1483 ,1429 (MEBEFR ) o MS(El): m/z240(M7),

min~' ).
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JCRHT (%) : CH N, O, SHlE (3158:1H) C 59.79
(60.00), H 3.29(3.36), N 22.82(23.32), DSC
(10 °C - min~"): 192.89 C(T,).
2.3.4 3,4-Z(MtuE-4’-E)SHmkmg

15 5. 166.3 ~166.5 °C, '"H NMR (500 MHz,
DMSO-d,),8: 7.822 ~7.834(t,4H),8.844 ~8. 856
(d,4H), "C NMR (500 MHz,DMSO-d, ) ,s: 120.42,
132.37,150.89,159.66, IR(KBr JEH,cm ™) ,v: 1618,
1547, 1441, 1003 ( %8 4k "k 1§ 3£ ), 1593, 1496, 1412
(HEBEFR) o MS(El): m/z 240(M™ ), JTTR (%)
C,,H,N,O, SzillfE (148 ) C 59.58(60.00), H 3.37
(3.36), N 23.11(23.32), DSC(10 °C - min™');
165.12 °C(T,) .
2.3.5 3,4-Z(MErE-2'-8) S kg

15 5. 155.9 ~156.3 °C, '"H NMR (500 MHz,
DMSO-d, ) ,5: 8.708 ~8.719(d,2H),8.795 ~8. 800
(d,1H),8.869 ~8.874(d,1H),9.174 ~9.190(d,2H)
"C NMR (500 MHz, DMSO-d, ), 8: 112. 88, 139.37,
141. 79, 144. 32, 144. 43, 144. 55, 144. 91, 145.94
146.67,154. 11, IR (KBr JE F,cm ™), v: 1611,1531,
1451,973 (4 4L 1k I 37 ) , 1578, 1291 ,1018 (ML 37 )
MS(El): m/z 242(M"), TTE KT (%): C HN,O,
SR (3145 ) C 49.74(49.59), H 2.53(2.48),
N 34.66(34.71), DSC(10 °C - min™"): 256.08 °C(T,).
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Table 1  Effects of different substituents on dimerization reaction

substituent henyl pyridyl amino- razyl
pheny 2. 3. 4. furazano!  PYr@#Y

yield/% 64.7 71.3 70.0 71.1 73.6 75.6

PLAE Ul B AL 5 W 0 UG 1 S A R A AT A2 0 1Y
N PiFE UL Scheme 2. 15 55 & & G815 4k (Z A4 8Y) 7
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A, R AHLEEHED 40T A B WA iR 1R
(Scheme 2) ,
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Table 2 Effect of the different catalysts on dimerization reaction
catalysts Na,CO, KHCO;  (C,H5)3;N  pyridine ATA
yield/% 75.6 75.5 52.1 13.0 0
purity/%  99.3 99.4 99.5 1.24 \

3.3 REMEBREXN_RRNMEZM

DL 3, 4-Z (nfkge-2" -2 ) S A R BE Y G R ], S
B g T AR EEE (10 ~ =5 C.2 ~10 C,
15 ~20 °C) X R A2, 45 R W3 3,
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Table 3  Effect of the reaction temperature on dimerization
reaction
T/°C -10~ -5 2~10 15 ~20
yield/% 65.1 75.6 71.6
purity /% 99.3 99.3 99.4
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PETR A8 S i ) 401 UG 10 1) BE AR AR T I B 1
R G EEOR BEPE IR ME, SN A2 BHL, S BOBCR B
TN AR AR R B FR S L B A BE (15 ~20 °C)
AR B S AR R A A S R 0 o i B LLSCR WA B
REAR o DRI, S0 B — g% i 7E 2 ~10 CiEAT .
3.4 Ry E X 3R Ak R Y R A

ARSLELL 3 ,4- T (I gR-2 - ) S AL R E ) A B 1
FEET TR SN AL SR R S S R LR 4

R4 NI ] R

Table 4 Effect of the reaction time on dimerization reaction
t/h 2 3 4 5 6
yield/% 46. 4 63.8 75.6 75.7 75.7
purity /% 99.3 99.3 99.4 99.2 99.2
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Table 5 The optimal reaction conditions
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Synthesis of Furoxano Derivatives Using Dimerization Reaction

LI Ya-nan, ZHANG Zhi-zhong, ZHOU Yan-shui, JI Yue-ping, WANG Ying-lei
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; 3 ,4-Diphenylfuroxan and four no-reported compounds 3 ,4-bis( pyridine-2'-yl) furoxan, 3 ,4-bis( pyridine-3'-yl) furoxan,
3,4-bis ( pyridine-4'-yl) furoxan and 3, 4-bis ( pyrazine-2'-yl) furoxan were self-designed and synthesized using chloride oxime-
based compounds as starting materials and the synthetic method of dimerization reaction of cyanide oxidation. The structures of
target compounds were characterized by IR, NMR, MS and elemental analysis. The effects of different substituents, different
catalysts, reaction temperature on the synthesis of furoxan derivatives using dimerization reaction were preliminarily investigated.
Results show that the electron withdrawing ability of substituents is stronger,the structure of cyanide oxidation is more easily gener-
ated,and the yields of target products are higher. The inorganic weak base(for example Na,CO,,KHCO, ) is usually chosen as
catalyst. The reaction temperature is usually controlled at 2 —10 °C. Under the optimal conditions, the yields of target compounds
are 64.7% ,71.3% ,70.0% ,71.1% and 75.6% ,respectively.

Key words: organic chemistry; synthesis; dimerization reaction; furoxano derivative; 3,4-diphenylfuroxan
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