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Study on Catalytic Synthesis of 1,3-Benzodioxoles By H[ zeolite
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Abstract: The acetalization and ketalization of variou s aldehydes and ketones with catechol by using HB as
catalyst were studied. Effect of reaction time ,mole ratio of reactants and amount of catalyst on yield of
Benzodioxoles were investigated. Results show that HB was an efficient catalyst for the acetalization and
ketalization with high conversion and selectivity in mild conditions.The best reaction condition: molar ratio
of catechol to aldehydes or ketones was 1:1.4,catalyst amount was 3.5g/1mol catechol,reaction time was 5h.
Under that condition,conversion was over 90.4% and selectivity was over 99.6%.
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Table 1 Effect of mole ratio of catechol to cyclohexanone 5h
reaction 2.3
n(catechol)/n(Cyclohexanone conversion/% selectivity/% 10 mL,
1:1.0 90.2 99.6 0.1 mOI’ 4h‘
1:1.2 92.3 99.7 , 3
1:1.4 93.6 98.9 3
1:1.6 93.7 98.8 Table 3 Effect of catalyst amount on reaction
1:20 2.9 %87 Catalyst 005 010 025 035 045

Reaction conditions: catechol 0.1 mol, catalyst
0.25g, cyclohexane 10 mL, reaction time 4 h, reflux

temperature 140

Conversion/% 86.4 88.3 90.2 92.7 91.9
Selectivity/% 99.5 99.7  99.6 99.8 99.7

Reaction conditions: cyclohexanone 0.1mol, cate-

chol 0.1 mol, cyclohexanelOmL, reaction time4h, re-
; flux temperature140

) 3 y y
, , 1:1.4 , , ,
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: 0.35g , ,
1:1.4 , ,
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2 , 0.35g
Table 2 Effect of reaction time on reaction
Time/h 1 2 3 4 5 6 2.4
Conversion/% 45.2 61.6 874 90.2 91.3 91.2 , 4
Selectivity/% 100 99.9 9958 99.6 99.2 99.0 4

Reaction conditions: cyclohexanone0.1mol, cate-
chol 0.1mol, catalyst0.25g, cyclohexanelOmL, reflux
temperature140

2

Table 4 Effect of recycled times of catalyst on reaction

Recycle times 1 2 3 4

Conversion/% 902 504 304 129
Selectivity/% 996 998  99.7 100
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Reaction conditions: cyclohexanone 0.1mol, cate-
chol0.1mol, catalyst0.25g, cyclohexanelOmL, reaction
time 4 h, reflux temperature 140
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Table 5 Reaction result of different Aldehydes and ketones

Aldehydes (ketones) Conversion/% Selectivity/%
Cyclohexanone 904 99.6
Butanone 81.6 98.3
Propionaldehyde 435 99.6
n-Butyraldehyde 749 98.4
n-Valeraldehyde 67.6 98.4
iso-Valeraldehyde 71.1 98.5
n-hexylaldehyde 69.3 98.7
Diphenyl ketone 709 97.9
n-Octylaldehyde 74.6 99.1
Acetone 38.5 99.7
Benzaldehyde 61.6 99.1

Reaction conditions: aldehydes (ketones) 0.1mol,
catechol0.1mol, catalyst0.25g, cyclohexanelOmL, reac-
tion time4h, reflux temperature140
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Table 7 the result of different catalysts

1677 n(Catechol)/( Diphenyl ~ Reaction  Conversion/%
ketone) time/h
HB 1:1 - 4 70.9
HiESR" 1:2 10 52
Xt FR AR 1:1.5 120 60
-4 o 1:2.1 12 30
7 , HB ,

2.7

O e O
OH
oo )

R1: o cAtalyst, H R1:

R2 = R = r o
+ O + 0@ ~-H0O *
- H R1>< ‘Q H R1>< o 2 R1>//O‘©
r2” oH™ R2” OH2 R

Rt OQ :J__;R1>£c>@
Rz>< g R2

HB ]
(1)HB
: 3.5g/mol ,
1:1.4, 5h,
90.4% , 99.6%
(2)HB
, 60% , 97%

[1] Cole, E. R.; Crank, G.; Hai Minh, H. T. [J]
Journal of Chromatography (1980), 193(1), 19-28.



2006 3

HPB 1,3

. 27

[2] Kuwatsuka,S.,[M] * Biochemical Toxicology
of Insecticides’ (Ed.R.D.O’ Brain), (Academic Press:
New York 1970):131

[3] Anderson, Martin; Brinnand, Antony Grove;
Woodall, Roger Ernest.; EP469686A1;1992

[4] Kragstrup J; Richards A; Fejerskov O [J]
Bone (1989), 10(6), 421-424

[5] HNiescu O T; Filon V; Dumitrescu A; [J]
stomatologie. Chirurgie 1977, 26(1), 29-34.

[6] Isobe, Tsugio; Seino, Hajime. [J] Bokin
Bobai,1988,16(10),453-457

[7] Kumagai, Y.; Fukuto, J.M.; Cho, AK.[J]
Current Medicinal Chemistry ,1994, 1(3), 254-261.

[8] G.Majetich and S.Liu,[J] Synthetic Communi-
cations 1993, 23(16), 2331-2235.

[9] B.T.Kim,Y.K.Min,N.K.Park,K.Y.Cho and I.H.
Jeong, [J]Heterocycles 1995, 41(4), 641-646

[10] E.Napolitano,R.Fiaschi and E.Mastrorilli, [J]

Synthesis,1986,122-126

[11] H.lwagami,M.Yatagai,M.Nalazawa,H.Orita,Y.
Honda, T.Ohnuki and T.Yukawa,[J] Bull.Chem.Soc.Jpn.
,1991,64,175-180

[12] Barton, Derek H. R.; Ozbalik, Nubar; Sas,
Woijciech,[J] Tetrahedron,1990,46(24),8043-8052

[13] Y.Nishida, M.Abe,H.Ohrui and H.Meguro,[J]
Tetrahedron:Asymmetry, 1993, 4(7), 1431-1434.

[14] R.R.Bikbulatov,T.V.Timofeeva,L.N.Zorina,O.
G.Safiev[J]Zh.Obshch.Khim.,1996,66(11),1854-1855

[15] Li Tong-Shuang,Li Li-Jun,Lu Bo,Yang
Feng,[J] J.Chem.Soc.Perkin Trans.,21,1998,3561-3564

[16] Jin TongShou,Zhang Su-Ling,Wang Xi-
ao-Feng,GuoJun-Jie,Li-Tong-Shuang, [J] J.Chem.Res.
Synop,2001, 7,89-291

[17] Wadlinger R L , Kerr G T , Ro sinski E
J. Catalytic Composition of a Crystalline Zeolite. US
Pat Appl, US 3308069.1967

( 7))

[16] Thomas D A, Rosenthal G A. Toxicity and

pharmacokinetics of the nonprotein amino acid
L- canavanine in the rat [J]. Toxicol Appl Pharmacol,
1987, 91: 395~405.

[17] Almee K, Bence D R, Worthen V R, Adams
and Peter A C. The antiproliferatine and immunotoxic
effects of L-canavanine and L- canaline [J] .Anticancer
Drugs ,2002,13: 313~320.

[18]Bell E A, Laky J A, Dohil R M. Systematic
significana of canavanine in papillionoideae (Fabiodea)
[J]. Biochem system. Ecol,1978, 6: 193~204.

[19]Damadara M, Narayanan K G. The prepara-
tion of L-canavanine from Canavalia obtusfolia [J].
Biochem, 1939, 33: 1740~1741.

[20JHunt G E and Thompson J F. L-canavanine
sulfate form canavalia ensiformis (Jackbean)[J]. Bio-
chemical Pevparations,1971, 13: 41~45.

[21]Rosenthal G A. Preparation and colorimetric

analysis of L-canavanine [J]. Anal Biochem, 1977, 77:
149~151.

[22]Frankal M, Knobler Y and Zvilichorsky G.
Synthesis [J].Chem Soc, 1963,
3127~3130.

[23]0zinskas A J and Rosenthal G A. Synthesis
of L-canaline and r -functional 2-aminobutyric acid
Chemistry,1986, 51 (26):

of DL- canavanine

derivatives  [J].

5047~5052.
[24]10zinskas A J and Rosenthal G A. L- Canava-

nine synthesis by zinc- mediated guannidination of

Organic

L- canaline with cyanamide [J]. Bioorganic Chemistry,
1986, 14:157~162.

[25]Rosenthal G A, Dahlman D L, Crooks P A,
Supinan Na Phuket and Trifonov L S. Insecticidal
properties of some derivatives of L-canavanine [J]. A-

gric Food Chem,1995, 43: 2728~2734.



