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Characterization and application of solid acid

catalysts in Friedel-Crafts acylation
MENG Jing, LI Yu'an, SHAN Jiziang, ZHU Jintao
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to reduce the cost for the preparation of the solid acid catalyst in Friedel-Crafts
acylation reaction, a new solid catalyst was prepared by calcining diatomite at 120 °C and loading
chlorosulfonic acid at the room temperature. The structure and morphology of the solid catalyst were
characterized and analyzed by XRD, IR and SEM and then it was employed in Friedel-Crafts acylation
reaction. The results showed that the solid acid catalyst could still retain the high crystallization property
of diatomite and sulfonic acid group was loaded in the pore of the diatomite in quantity. When the solid acid
catalyst was used for Friedel-Crafts acylation reaction, electron-rich arene compounds exhibited high yields
and high para-position selectivity. Meanwhile, the catalyst could be recycled well and the post-processing
process was relatively simple. This research will play a certain role in promoting the industrial production
and application of low-cost and easily recoverable solid catalysts.
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ih:"H NMR (400 MHz, CDCl,) 8. 7 86 (dd, 2H,
J=8 2, 1 6 Hz, ArH), 7. 26 (d, 2H, J=7. 7 Haz,
ArH), 259 (m, 3H, OCH,), 242 (s, 3H,
COCH,); IR(KBr) v: 1682 19, 1606, 44, 1357, 52,
1268 11, 1181 87, 815 32, 591 54, 567. 87 cm ',

PL L2 2 AHTR B S50 J5 A R A& .

&Y 2.2, 47 W 2K 2. B AW
& ;' HNMR (400 MHz, CDCly) §: 7. 64 (d, 1H.,
J=17.8 Hz, ArH), 7.07 (d, 2H, J=79 Hz,
ArH), 2 56 (s, 3H, COCH,), 2 52 (s, 3H,
ArCH;), 2 36 (s, 3H., ArCH;); IR(KBr) v:
1694, 56, 1610. 70, 1561. 62, 1241 80, 1118 62,
874. 81, 713 42, 621. 94 cm ',

fE& W 3.2, 4, 66= HF 3K Z B, & 6 WK
;' HNMR (400 MHz, CDCl;) §: 6. 82 (s, 2H,
ArH), 2 46 (s, 3H, COCH,), 2 28 (s, 3H,
ArCH,), 2 22 (s, 6H, ArCH,, ArCH,); IR
(KBr) v: 1699, 21, 1611 29, 1352 55, 1250. 62,
1163. 56, 1059. 09, 851 78, 594. 83 cm ',

G A P-F AL OE /(1 5 R HNMR
(400 MHz, CDCL) 8: 7. 95 (d, 2H, J=8 9 Hz,
ArH), 6 94 (d, 2H, J=8 9 Hz, ArH), 3 88 (s,
3H, COCH;), 2 56 (s, 3H, OCH;); IR(KBr) v:
1667. 95, 1604 23, 1508 34, 1417 85, 1358 82,
1259, 68, 1177 35, 1021 44, 835 36, 577. 45 cm ',
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;' HNMR (400 MHz, CDCL;) §: 7. 57 (m, 2H,
ArH), 6. 90 (d, 1H, J=8 3 Hz, ArH), 3. 95 (d,
6H, J=4.7 Hz, OCH,, OCH;), 2 58 (s. 3H,
COCH;); IR (KBr) v: 1672 08, 1594 26,
1510. 73, 1269. 91, 1223 67, 1022 07, 877 31,
766. 93 cm ™!,
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& ;' HNMR (400 MHz, CDCly) §: 7. 83 (dt, 1H,
J=28 8, 1L 3 Hz, ArH), 6. 51 (m, 2H, ArH),
3. 89 (s, 3H, COCH;), 3 99 (m, 3H, OCH;),
3. 86 (t, 3H, J=1 3 Hz, OCH;); IR(KBr) v:
1663. 91, 1597. 92, 1266. 86, 1210. 81, 1114. 18,
1028 04, 967. 15, 834. 31 cm ',

G 7. 2- A HZE M. A A E K HNMR
(400 MHz, CDCl,) 8. 7. 87 (d, 1H, J=09. 1 Hz,
ArH), 7. 77(m, 2H, ArH), 7. 47 (ddd, 1H, J=
84,6 8, 1.5 Hz, ArH), 7. 36(m, 1H, ArH),
7.27 (d, 1H, J=9. 1 Hz, ArH), 3 96 (d, 3H, ]
=21 Hz, OCH;), 2 64 (d, 3H, J=2 1 Hz,

COCH;); IR (KBr) v:. 2360 32, 1696. 92,
1631. 83, 1508 29, 1252 55, 808 91, 747 89,
669. 81 cm ™',

&Y 8:2- & Wk Wk iR . JC €435 W W A4 ;' HNMR
(400 MHz, CDCly) §: 7. 59 (dt, J=2 6, 1. 3 Hz,
1H), 7.19 (dt, J=2 5, 1. 3 Hz, 1H), 6 54 (dd.
J=35.17Hz, 1H), 2 49 (d, J=1 6 Hz, 3H); IR
(KBr) vy: 236049, 1672 48, 1469 94, 1395 91,
1167. 23, 1024. 55, 765 63, 625 95 cm ™',

G 9:2- 2 BEWE Wy, TG4 3% W 1K ;' HNMR
(400 MHz, CDCl,) §:7 70 (dt, J=3 9, 1 3 Hz,
1H), 7. 64 (dt, J=5 0, L 3 Hz, 1H), 7. 13 (ddd, ]
=51, 38, .3 Hz, 1H), 257 (d, J=1 2 Hz,
3H); IR (KBr) y: 2360 55, 2341 30, 1661 68,
1414. 98, 1273 59, 721 63, 591 44 cm ™',

k& 10 4 A B R T B, A6 &
# ;' HNMR (400 MHz, CDCly) §: 7. 96 (m, 2H.,
ArH), 6. 94 (m, 2H, ArH), 3. 87 (s, 3H.
OCH;), 2 90 (t, 2H, J=7. 3 Hz, COCH,), 1. 68
(s, 2H, CH,). 0. 96 (s, 3H, CH;); IR(KBr) v:
2966, 00, 2877. 57, 2361 74, 1710. 40, 1600. 14,
1259. 70, 1172. 90, 834. 02 cm ™',
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AR S R R A S IS . £ R IS Dy ok Ak it
F AE A 7] 464 F %) Diatomite-OSO, H Ak 18 v ik
B SO AT AR E
2201 JJV i P I 5 )
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R B LA 1, R 1 . 450 C
B 38, 2%, X R X 48k ik 28 7 100% . K&
S5 ek B ) R v o AT SRR T 4 A DX M A 35
AR 4 0 B 3k 3] 80 °C B Ui ik B i &, ok
86. 2% X I EBEE Ky 94, 3 %0 5 Ak Th i B IV L
W3R R X3 6 M AR A N R B . R Ut O 2 0 F
S5 R v SO i B PR AE 80 °C R #EAT .

* 1 AREIEET Diatomite-OSO; H £ | K i

R R B R AR
B B il g/ °C W/ KBRS EETE/ X
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4 80 86. 2 94. 3
5 90 82. 8 91 6
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2. 2.2 WIS [A] £ 5 e
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1 3 35.1
2 4 48, 6
3 5 68. 1
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5 7 85. 8

PR H 0. 5 mmol) s ZFREF (1. 0 mmol) , Diatomite-
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%3 AREAFT Diatomite-OSO;H i 1k & Kz # i &

A 57l B/ %
1 None 86. 2
2 CHCl, 82. 5
3 CICH,CH.Cl 52. 3
4 CH,;COOCH,CH; 50. 6
5 CH;CN 62. 7
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. R o T
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