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Facile Efficient and One-Pot Synthesis of Anthraquinone Derivatives
Catalyzed by AICI; H,SO,4 under Heterogeneous and Mild Conditions

Naeimi HOSSEI® Namdari ROOZBEH

Department of Chemistry Faculty of Sciences University of Kashan Kashan 87317 Iran

Abstract A new method for the preparation of anthraquinone derivatives with a higher yield than those of previ-
ously reported methods was achieved. This method has the advantage of starting with readily available materials.
In this reaction the products were obtained in high yield with short reaction time and easy operation under mild
conditions. The structure of the products was assigned by physical data and spectroscopic methods.
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AICl, H,S0, 87

Lewis

1.1
Gallenkamp
Bruker DRX-400
CDCly
'"HNMR 400 MHz  “C NMR 100 MHz
Bruker Vector 22 FT-IR
KBr . GF254
Merck TLC
1.2
1g 6.75 mmol Merck
6.75 mmol Merck
0.67
mmol . 95~110 C 10~ 50 min
3% 30 ml 5%

100 ml CaCl,

31% ~98% .

1 4- 3a . C, HgO,
98% M, =240 mp=194 T 194~196 C *
IR em™ ' v2919 w 2847 w 1629 m
1588 m 1454 m 'HNMR 67~7.3 2H
s 7.6~7.8 2H s 8.1-8.3 2H s 12.6
~12.8 2H s BCNMR ¢ 114 128 131
135 136 159 188.

13- 3b . C, HO,
96% M, =240 mp=268~270 C 268 C *’
IR em ! v 3216 s 1613 s 1529 s
1434 s 1250 m 'HNMR 66.71 1H s
7.4 1Hs 7.8 2H s 8.3 2H s 12.4 2
H s "“C NMR § 107 108 109 126 127
132 133 134 135 164 165 181 185.

2 3- 3¢ . C, HgO,

97% M, =240 mp=260 C 259~262 C **
IR cm ! y 2986 s 2514 w 2953 w
1690 s 1582 m 'HNMR 67.5 2H s
7.7-7.9 2H m 8.2~8.3 2H m 9.3 2
H s “CNMR § 112 127 128 133 134
153 182.

1 4- 3d . C(H,,0,
94% M,=236 mp=134~137C IR em ' v
2960 m 2924 m 1659 s 1588 m
1380 m 1300 s 1250 s 'HNMR §2.57
6H s 7.2 2H s 7.51~7.53 2H ¢
7.94~7.97 2H q “BCNMR 623 128 133
134 135 138 141 187.

13- 3e . CgH,O,
95% M, =236 mp=158~161C IR em ' v
2975 w2909 w 1659 s 1588 s 'H
NMR 62.24 3H s 2.58 3H s 7.5~7.6
IHm 7.8 2H s 8~8.1 3H m BC

NMR ¢ 22 23 127 128 130 134 135 136
137 140 143 145 185 186.

2 3- 3f . CxH, 0,
90% M,=236 mp=148~152C IR em ' v
2975 w 2909 w 1664 s 1588 s 1380
w 1350 s 'HNMR §2.2~2.53 6 H s

8.3~8.4 2H s BcC
127 130 132 134 142 181.

7.7~7.8 4 H m
NMR ¢ 18 123

2— 3g . C18H16OZ
87% M,=264 mp=85~8C IR em ! v
2955 m 1664 s 1582 s 1450 m 'H

NMR 6 1.19~1.21 9H s 7.55~8.5 7H
m PC NMR & 32 38 125 128 129 133
134 135 136 159 184 185.

2- 3h . C;5sH,;)O, 85%
M,=222 mp=177~179 C 176 C ¥ IR
em ' v2950 w2900 w 1669 s 1593
s 1326 s 1291 s 'HNMR 6 2.4~2.7
3H s 7~8.5 7H m PBCNMR 6§20 125
126 130 132 133 134 145 180 183.

2- 3i . C,H;BrO, 45 %
M, =287 mp=207 C 205~207 C ¥ IR
em ' v 3067 w 1675 s 1572 s 'H
NMR 67.06-8.39 7H m "“CNMR & 128
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131 132 133 135 136 137 138 184. 1 L
2.
3 0,
2- 3j - C14H7 CIOZ 31% Table 1  2-Methylanthraquinone synthesis by the reaction of toluene
MW = 242 mp = 211 € 208 ~ 210 C 31 IR with phthalic anhydride in the presence of various Lewis
4 acids sulfuric acid as the catalyst
cm v1680 s 1582 s 1300 m 1280 ey rp———— 7 P 7 %
s 'HNMR & 7.41~7.96 7H m BC 1 FeCl, 130136 60 —
NMR ¢ 127 129 132 133 134 135 140 182. 2 SnCly 150160 60 20
3 AlCl; 95-100 35 82
2 4 ZnCl, 150 160 60 5
5 P,0s 150-160 60 —
1 2 6 — 110 180 —
L
L 1 6
1. 1 mol 1 mol 2-
L
2> 910 3n. 1 AlCl;
AICL; H,S0, H,S0,
2-
o 1 mol 0.5 mol
[¢) Lewis acid,
CHy  hiso. CH;, 2
o + —— (1
A
0 o 2 1~7
1 2h 3h
. 2 8
Scheme 1 The synthesis route of 2-methylanthraquinone ~12 m -
2
Table 2 Synthesis of anthraquinone derivatives from substituted benzenes with phthalic anhydride in the presence
of aluminum chloride and concentrated sulfuric acid as the catalyst
O
o R, !
o + @ AICL, SO, “O
N
o) RZ O 2
1 2a-2n 3a-3n
R,, R, = OH, CH,, -Bu, Br, CI, NO,
Entry Substrate Product t min Y' %
O OH
HO.
1 \©\ 2a “O 3a 10 98
OH
O OH
O OH
OH
2 2b “O 3b 10 96
OH
OH
O
O
OH OH
: SO XY ;
OH OH

O
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Table 2 continued

Entry Substrate Product ¢ min Y™ %
CH; 0 CH,
4 @ y XD wow .
CH; O CH;
(0] CH
CH, 3
5 @\ 2e “O 3e 20 95
CH;
CH
3 0
(0]
CH;j CHj,
S TG & o S T
CH;,4 CHj
(6]
cH (0] CHj,
3CH CH;,
3
; CH
v SN G G O LT s
(6]
(0]
CH, CH,
8 " oo “
(6]
(0]
Br Br
9 ©/ 2i “O 3i 45 48
(0]
(0]
Cl Cl
10 ©/ 2 “O 3 50 31
O
(@] Br
Br.
11 \©\ 2k O‘O 3k 60 15
Br
(6] Br
O
NO, NO,
. SR LYY “ :
O
O Cl
Cl
13 2m “O 3m 60 6
a Cl
O
NO,
14 ©\ 2n — overnight —

NO,

" Isolated yield based on benzene derivative.
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. C=0
vy 1690~1610 cm !
v 3400~3150 cm !
'H NMR
1.3~3.3
6.5~8.4
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