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2.1 RKFIFILES

LR W PSR e S S22V 8 N i R
15 U8 RS IR AL T K AR BRI, X-6 O A A (L
MR AE) L IREH R®IE., '"H NMR Jf] Bruker DRX
300 (300MHz) 42 1 2L 4= {0 7 . MS i FINNIGAN TSQ
QUANTUM ULTRA AM( Thermal, USA) -5 B¢ Al A
JE o TG 5T Perkin ElmerC %150 K 43 H1{%
2.2 BFREHHE

T AL 1 8§ F W A& [ DMDAPS ] - [HSO, ] &
HESCHR [ 151 /9 )5 ¥ il #5100 mL (8] Ji$ B8 0 m A
0.1 mol N, N-—H R+ " F1 50 mL JC/K LB, 2718
JAO. 1 mol 1,3-PYHefif g, 78 55 ~ 60 C T it ¢ 2
N7 2 h Al AT R A A8 e K SRR S T
W S8 TR ORI VR O R A8 T I B 1 A FE R P L #E 60 CCR
PEFE N 4 b J5 78 Sk TG £33 B 1 TR, 43 50 R HY R R
STV 4 IO 2 oA I 1 SR, LS TR G A& . Ok
BEA M AN R 'H NMR (D,0) §: 2. 136 (t,2H,J =
8.25 Hz,—CH,—C—C—S0,), 2. 975 (t, 2H, J =
7.95 Hz,—CH,—N) ,2.772(s, 6H,CH,) ,2.598 (t,2H,
J=6.9Hz, —CH,—S0,),1.829 ~1.873(m,2H,
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—CH,—C—S0,),1.417(m,2H,—CH,—C—N) ,0. 952
~ 1. 024 (m, 18H,—( CH, ),—), 0. 526 (t, 3H,
J=6.6 Hz,—CH,). MS(m/z): c-MS 432. 18 (M"-1),
96.88(100,HS0;) . TEZ/MF (% )C,, H,yNO,S, H 8 {f
(SZ ) : C 47.09(47.21),H9.07(9.06),N 3.23
(3.47) o ZB TR 0.05 mol - L™ /KW pH HH 4,
2.3 BYRIENEMERS

2B WA %) A= P 3 A e S 3 R O P 3 g 7, %
[DMDAPS] - [HSO, | #E47 W] A= AL B R B9 . AR AL R
B4 IR EREE A, V5 VR E Ol 2000 mg - L1,
IKEER 20 ¢ 1, B T[E] Ry 24 ho A=Ak T B itk K 7K it
COD 3 1200 mg - L™",pH 3 6.5,
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50 mL [EJEFHFH A 1.0 mmol [ DMDAPS] - [HSO, ],

1 20 mL 7K EE @, 1A L0 mmol 55 7 [ FI10 mmol i, fi
F£5 min, FEAIA 10 mmol 35 7 i , 2 I T 45 ¥ S i —
JE I ) (TLC W5 0) , B N 45 o i B ad s il g A4 2
OB R, oK QRS R E A ORI, B R
BB I B bR LUAR 3l 57 A 1 AR 2 Y B
AR AR . R IROTC T AL BT LB SR TR
— I o
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3.1 BT RENENERY

S U P SO 0 R LS RS
B K TP AT LG 2 1 7 B R E A B E
Y5 U X 7 A fiE 1L [ DMDAPS ]+ [ HSO, ] B i 1) B /K
St A VAR S, SR, MK 0 2 A P R S IR

TEB TR, K COD BUEAE 120 ~ 135 mg » L™ /2
£1,COD LERFAA 85% ~90% o FWIIPIK A 5y AT 4
PSR HEALH [ DMDAPS | - [HSO, | ] UL W RE SR o

x1 BTYREMEMEBERE

Table 1 Biodegradation of ionic liquid[ DMDAPS] - [ HSO, ]
No. biodegradation time/d COD removal rate/%
1 1 88.8
2 2 90
3 3 89.6
4 4 90

3.2 BEFi#E&3 Mannich & 57§ # 4 R
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i B, Scheme 1,
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B, * B2 * Ry Scn, H,0/rt. N N
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Scheme 1

TEIBCAS [ A O 8 8 R 01 5 3 Jie S B IS 0 R A7
Mannich JZ i , % %[ DMDAPS] - [ HSO, ] X} 1% S v ) A
fRPERE, 25 R W3 2. AT LA i fE A 7 Xk = 41 45
Mannich fz BB A R4 B REILYERE , X5 T 05 & I, e J7
P bR AHER T UL Centry 7 ~9) 38 2 MR L 5 HOAQ S
(entry 10 ~12) , W HRREMUF] 47 , (HAH L 2 °F W it 1
BUREERY = 2R w8 5 X5 T 05 B e, 05 B b 4fi vl 7 IOAC S
S IO XS 77 R e R s BR T 5 A R A, R s
W i) Mannich 2 8, 7] A 547 (entry 4 ~6)

x2 BFREEUE.R.ZR=4H5 Mannich HERELWER
Table 2 Three-component condensation of aldehydes,ketones and anilines via Mannich reaction catalyzed by [ DMDAPS] - [HSO4]"

entry R, R, time/h T, b /C yield/ % 2
1 H H 6 168 - 169 90
2 H p-CH; 6 170 - 171 90
3 H p-Cl 6 171 - 172 88
4 H H n-C; H; 6 87 -88 80
5 H p-CH, n-CyH, 6 97 -98 82
6 H p-Cl n-CyH, 6 85 -86 83
7 p-OCH, H 6 150 - 151 85
8 p-OCH, p-CH,4 6 160 - 161 87
9 p-OCH, p-Cl 6 117 - 118 83
10 p-NO, H p-OCH;C H, 10 130 - 131 91
11 p-NO, p-CH; p-OCH;C4H, 10 136 - 137 89
12 p-NO, p-Cl p-OCH,;C H, 10 126 - 127 90

Note: 1) 10 mmol benzaldehyde,10 mmol aniline and 10 mmol acetophenone,1.0 mmol catalyst, room temperature; 2) isolated yield.
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Mannich Reaction Catalyzed by Biodegradable Ionic Liquid

FANG Dong'®, CAO Shao-ting”, FEI Zheng-hao' ; LIU Zu-liang’

(1. Jiangsu Provincial Key Laboratory of Coastwetland Bioresources & Environment Protection, Yancheng 224002, China;

2. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094 , China)

Abstract: The novel task-specific room-temperature ionic liquid 3-( N, N-dimethyldodecyl ammonium ) propanesulfonic acid hydro-

gen sulfate [ DMDAPS] - [ HSO, ] was designed and synthesized as a biodegradable recyclable catalyst for one-pot three-component

Mannich reaction in water. Twelve B-amino carbonyl compounds were obtained with yield of 80% —91% under the mild conditions.

The product can be simply separated from the catalyst/water,and the enviromentally benign catalyst can be reused at least 9 times

without noticeably decreasing of the catalytic activity.

Key words:organic chemistry; task-specific room-temperature ionic liquid; catalytic synthesis; Mannich reaction
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