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Abstract The synthetic methods of alkaline ionic liquid hydroxide 1-butyl-4-dimethyl aminopyridine
were optimized by using orthogonal experimental. By using triethylene diamine (DABCO) as catalyst and
alkaline ionic liquid as solvent, aromatic aldehydes with methyl acrylate’s Baylis-Hillman reaction was stud-
ied. Experimental results showed that fast reaction rate and high yield were obtained in the presence of the

alkaline ionic liquid. On this basis, Baylis-Hillman reaction under the influence of water-ionic liquid com-

posite system was further studied, and obtained better result.

Keywords

BN IR R B 2, SR oE A A HLRH B R
TCHLERA MUY AL, 75 —100 % 300 C 2[R 2
PRI IR, BT PR G IR, e
PE BRBEPTTTPE . REERIVEARPE . T IDCPESE, PR
A DU Job o PR R0 B v LA R E T R R B AR Y
FREHUR N, PR A S 2 (1 B AR e A AL
£ b B Sz 3 [ P AMIE ST TR OGTE.

Baylis-Hillman'® "2 Jst I & e s i 48 5 i il 2.
AR C—C BRI SN, 1% ] LL— 54 2 H etk

* E-mail: yifengping@sit.edu.cn

alkaline ionic liquids; aromatic aldehydes; methyl acrylate; Baylis-Hillman reaction; water

FE R E] 44, Baylis-Hillman SN A& — AN A EANZ (1)
TERE C—C S IR 2208 B [N, AR S NAE ™ B (1)
At R BN P AR DA R S NV B, A T S R b
i, LRI E N Baylis-Hillman 52 [ 253284 T
T 27 R R Sk, e E A o, kAT
Baylis-Hillman J ¥, SR FHARAL G IR TR VE A
A% I o (W d e e el w1V Y SN AL B Y5 B
AR S T Pt 5L SR B W, PRSI
HIVE R RN T4k Baylis-Hillman J b £ 5¢H 3,

Received October 10, 2011; revised December 30, 2011; accepted January 20, 2012.

Project supported by the Key and Innovation Project of Shanghai Educational Committee (No. 11ZZ180) and the Project of Local University Ability
Building of Shanghai Scientific and Technological Committee (No. 11520502600).

[T 2 5 BHIF AU 0 (No. 11ZZ180)R1 13 T A2 7 e e i ) B0 H (No. 11520502600) % B 17 H .



742 %

R Vol. 70,2012

R B 5N A A AT LR R HEATUO L AR DUARHRE Y
Baylis-Hillman Jo NP7, 8 R £ THE & P
DMF FllH 45 0 S N s 771, AF 03 W KA 2 5 7K A
() Baylis-Hillman J % 1] DAIIE s B2 IR EAT R4 7= 4
El"] 4&33[28,29]'

ST DA (R SRR TE 7K AH B B K AR (19 44 22 B %
Pk Baylis-Hillman J WV [REFE K 82 i =) (45 4%, AL
PRV TE — PR PR & 7R, H2%8 18 2 5 AE A 7 1A
M, R0 RRAE BT A3 B B - IAA TR B B B 1 1R 45 4
B AARIE, DA S NIRRT e AE— AN IIAH I RN AA &
thdEAT, DUAFHE & ORI H . B AR G I
4 HCT B80T Baylis-Hillman S 3 FIBSE D g 40 25 19
REEMN 1-T 4 R (W5 N
[1-butyIDMAP][OHY]), VLI 4 & I ¥ 7, 7 i 1k 71
DABCO (1,4- & 2% “IR[2221 ¢ B VE R FEkAT T
Baylis-Hillman [ IRREST, AF9T45 R WAL 1-
T4 T EIRMENE AR AR T, O RS R T
B DL R PR S5 I S R iy 1) 7 3 AR B H B & 4. T
i, W T K- AR A R R %) Baylis-Hillman J )W,
D, A TR PR T e R T 1 L AR ST AT
A TR T K-8 A S A AR 2% Baylis-Hillman
BNEFRT G, DAAE (1438 K 22 A2 AR R 77 1R 32 5 A4
BRI PR 1) B AR A A SRR SO 1T LAZK R 851
TR TE U A FIAA A5 Baylis-Hillman 2 W fRRF5T &
A R DL SCHRAGE . BRSO 0 D REAL B A
L R N, TR R S0 A A B A S (138
W BRI AT 5. A et s £k an X 1 i 2 R

= - NaOH
ﬁj + C4HgBr*>@ Br —— @ OH"
N N N
C4Ho C4Ho
1 2
B 1 AR -] 4 TR R e

([1-buty]DMAP][OH]) i & i ik 2k
Scheme 1 The synthesis of [1-butyIDMAP][OH]

(0] OH O

i . o, DABCO (Cat
R H ‘ 3 R OCH3

solvent
B 2 Baylis-Hillman J% ¥ % 4%
Scheme 2 Baylis-Hillman reaction route

1 SKIRERS

1.1 SKREKH
4- FVEIRIEIE . IR A LRI Tk dh; 3L

Al 2R 22 A5 1B 20 B 2l Ak 2 4t
1.2 SRIGNER

1% fh 3k = S0 0% 43 H7{X Bruker AVANCE I 500
MHz, Bruker 24 +]; Btk {X Agilent Technologies
6890N Netwoek GC System, Agilent Technologies 5973
Netwoek Mass selective Detector, Agilent 23 7).

2 HERH/MGWE

21 WEMBELEFRESENK 1-TE4-“RFEt
0% £ ([1-butyDMAP][OH]) &89 1 & 75 3%
2.1.1 # &7k

H 4- T FEFEIERE(1.22 g, 0.01 mol)¥fif T3 & (1)
LR CEET, HT 100 mL ¥ = HEEH, In#E 60 C,
ARJE I IRACIE T4¢(2 mL, 0.018 mol), i hn5e e Jm 4k
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I 25 o Tire it 2 R o 27K G, R B R R B e 4k B 2%
ANEY), TEZEBR L NE, TLA TR A3 2R B (A R,
RIS PR A AL 1- T 4 RSN nE B (5 N
[1-butyIDMAP][OH])(9.56 g, 7% % 97.5%). 'H NMR
(D,0, 500 MHz) d: 7.83 (d, J=7.0 Hz, 2H), 6.70 (d, J=
7.5 Hz, 2H), 3.95 (t, J=6.0 Hz, 2H), 3.02 (s, 6H), 1.68~
1.62 (m, 2H), 1.16~1.09 (m, 2H), 0.74 (t, J=6.0 Hz, 3H).
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Table 1 The factor level of the synthesis of intermediate 1

Dosage of n-butyl Temperature Time Dosage of ethyl

Level | omide (AymL  (B)'C  (Cyh acetate (Dy/mL
1 1.0 40 6 10
2 1.5 50 10 20
3 2.0 60 14 30

FHER 2 a0, 5L 4 ANRE A, DU I R] X
I RIS e A B S, SR AR 2/ MEK YR h C, B, D,
A, HIEASREE T AT A, A4S S A3B2C3D2, &
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Table 2 Results of the L9(3*) orthogonal experiment of inter-
mediate 1 and range analysis

Entry A B C D Yield/%
1 1 1 1 1 36.3
2 1 2 2 2 89.7
3 1 3 3 3 80.4
4 2 1 2 3 56.6
5 2 2 3 1 87.8
6 2 3 1 2 77.2
7 3 1 3 2 84.3
8 3 2 1 3 69.2
9 3 3 2 1 81.5
K1 206.4 177.2 182.1 205.6 —
K2 221.6  246.7 227.8 251.2 —
K3 235.0  239.1 252.5 206.2 —
k1 68.80 59.07 60.70 68.53 —
k2 73.87 82.23 75.93 83.73 —
k3 78.33 79.70 84.17 68.73 —
R 9.53 23.16 23.47 15.20 —
Order CBDA

A3B2C3D2
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Table 3 Baylis-Hillman reaction result between aromatic aldehydes and methyl acrylate

Aromatic aldehyde Product Solvent Time/h Yield/%
0 OH O
©)LH womg CH;0H 36 334
0 OH O
dH MOCHB [1-butyDMAP][OH] 24 65.8
Cl O Cl OH O
©)LH MOCHS CH;0H 24 56.7
Cl O Cl OH O
©)LH MOCHS [1-butyIDMAP][OH] 18 80.2
O OH O
/©)LH MOC% CH;0H 24 48.5
HyCO HyCO
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Aromatic aldehyde Product Solvent Time/h Yield/%
O OH O
J@)L H M OCHs [1-butyDMAP][OH] 18 76.6
H4CO H4CO
0 OH O
OZN\©)J\H OZ”WOCm CH,0H 3 80.6
0 OH O
OZN\C)LH OZ”MOCm [1-butyIDMAP][OH] 2 86.4
(0] OH O
<0]©/MH <OMOCH3 CH;0H 36 31.9
o) o)
o OH 0
<0]©/MH <OMOCH3 [1-buty]DMAP][OH] 30 52.3
o) o)
(0] OH O
/©)LH MOCHS CH,0OH 3 90.6
O,N O,N
O OH O
/<j)L H OCH; [1-butyDMAP][OH] 2 93.3
O,N O,N
O OH O
@H Moom CH,0H 24 74.4
(¢]] Cl
O OH O
/@AH Mows [1-buty]DMAP][OH] 18 83.2
Cl Cl
(0] OH O
/©)LH MOCW, CH,O0H 8 76.9
NC NC
(0] OH O
/©)LH [1-butyIDMAP][OH] 6 80.9
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Table 4 Baylis-Hillman reaction between p-nitro benzaldehyde
and methyl acrylate

Tonic liquid/mL H,O/mL Time/h Yield/%
4 0 2 93.3
3 1 2 93.6
2 2 1 94.1
1 3 12 16.8
0 4 24 0

2.4 HibFEEEEFERH Baylis-Hillman A5

16 BRI T B iR R KA LL I 45 1F T, )
RIS A D5 B T 5 TR R PR ) Baylis-Hillman 2 V.

5 &M 10 mmol, R HlE 20 mmol, L
DABCO 5 mmol, &7k 2mL, 7K 2 mL, ## FEAT
BN, S 4 AR 5.

K2 55 0] LU GE 5 (3R AT R4 i 7= P (R,
T S KA IN AT LB PRk 245 i e I ] B 4 vy J B 7
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AN RA. SRR WK B AR LG 101,
SN R B A (R 5). (R B I A KK LB R 3K,
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HERAG. PrUK-2 PRI S R R0 RN E &
VR AT LU BR S 7 (R 3E R

3 4

AR SCR FH IR AS S 56 D5 0 T R S T R AR
1 1-T 56 -4- T N E #[1-butyDMAP][OH]. JF48
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IR, BT 4 A W LG ASE AR SR 70 1) i B 7= 26
re LSO I ()R TR, AR SCE— 25 43 5 T K R
KBS TR SR RVE N RVIEH, £ DABCO (1.,4-
TSR TIR2.2 20 ALV E R S A S N R IR
FEEY Baylis-Hillman J M FIR20. SCib4h HR W, &

x5 HEESHGERTESN Baylis-Hillman % M

Table 5 Baylis-Hillman reaction between aromatic aldehydes and methy] acrylate

Product Time/h  Yield/%  Purity (GC)/% Spetral data for "H NMR (CDCls, 500 MHz) 6
OH O
7.39~7.34 (m, 4H), 7.31~7.27 (m, 1H), 6.35 (s, 1H), 5.85 (s, 1H),
OCHs 18 70.3 97.6 .
5.57 (s, 1H), 3.73 (s, 3H)B 3
Cl OH O
7.57~7.56 (m, 1H), 7.37~7.36 (m, 1H), 7.33~7.30 (m, 1H), 7.27~
OCHs 15 83.6 96.8 \
7.24 (m, 1H), 6.34 (s, 1H), 5.99 (s, 1H), 5.59 (s, 1H), 3.78 (s, 3H)1*!
OH O
7.30 (d, J=8.5 Hz, 2H), 6.89 (d, J=8.5 Hz, 2H), 6.34 (s, 1H), 5.86 (s,
OCHz 15 80.5 99.2 s
1H), 5.54 (s, 1H), 3.81 (s, 3H), 3.74 (s, 3H)*>*
HaCO
OH O 8.18 (s, 1H), 8.06 (d, J=8.0 Hz, 1H), 7.68 (d, J=7.5 Hz, 1H), 7.47~
O2NWOCH3 1 89.8 97.3 7.44 (m, 1H), 6.34 (s, 1H), 5.92 (s, 1H), 5.60 (d, J=3.0 Hz, 1H), 3.79
(d, J=4.5 Hz, 1H), 3.67 (s, 3H)P'*2
9 6.85~6.82 (m, 2H), 6.76~6.75 (m, 1H), 6.32 (s, 1H), 5.93 (s, 2H)
85~6. m, 2H), 6.76~6.75 (m, 1H), 6. s, 1H), 5. s, 2H),
O oCH, 24 712 95.8 “
<o 5.87 (s, 1H), 5.46 (s, 1H), 3.71 (s, 3H)B¥
OH O 8.03 (d, J=8.5 Hz, 2H), 7.46 (d, J=8.5 Hz, 2H), 6.28 (s, 1H), 5.88 (s,
M OCHj3 1 93.8 96.6 1H), 5.55 (d, J=3.5 Hz, 1H), 4.00 (d, J=5.0 Hz, 1H), 3.60 (s,
OoN 3H)[31N33]
OH O
MOCHg 15 84.1 96.5 7.30 (s, 4H), 6.33 (s, 1H), 5.84 (s, 1H), 5.51 (s, 1H), 3.71 (s, 3H)P*"**
cl
OH O
7.50~7.49 (m, 2H), 7.41~7.40 (m, 2H), 6.26 (s, 1H), 5.86 (s, 1H),
OCH, 4 86.3 97.6

3

NC

5.49 (s, 1H), 3.58 (s, 3H)1*
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