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HBEERHN TS FRIMELEN 4-2E-6-FE-[1-(FELIE)T
F]-2H-ML g -2-FR AT 47

ZFRR OBBEKRT  RKE O OF W BEHE

(REETREH B S TR e RSt S O RELT A i sc . R 300387)

WE LIS T BMIM-HSO;HSO, M EALT, 7EME A BEES T, MA LM S 77 HFERN AR T — R 4-555-6-F
FE-[1-CRIL W % IE) LI -2 H-ME R -2-FR T AE . SER b 588 TR AR & SR & 5 OB 32,
T AR N A, ST TR R BN HLEE, %A RO VAR RN TR PR AR LE. AR AL
A F A I AR

B A B WA, M

Synthesis of 4-Hydroxy-6-methyl-[(1-phenylimino)ethyl]-2H-pyran-2-
one Derivatives Catalyzed by lonic Liquid [BMIM-HSO3]HSO,4 under
Ultrasound

Li, Daqing Zang, Hongjun™ Wu, Changchun Ly, Bo Cheng, Bowen
(State Key Laboratory of Hollow Fiber Membrane Material and Processes, Department of Environmental and Chemistry En-
gineering, Tianjin Polytechnic University, Tianjin 300387)

Abstract 4-Hydroxy-6-methyl-[(1-phenylimino)ethyl)]-2H-pyran-2-one derivatives have been synthesized via the reaction
of dehydroacetic acid and amine in the presence of the ionic liquid [BMIM-HSO;]HSO, under ultrasonic irradiation. The ef-
fect of catalyst, catalyst amount, reaction temperature and solvent on the yield was investigated. The optimum reaction condi-
tion was determined and the possible mechanism was proposed. This method has some distinct advantages such as short reac-
tion time, high yields, environmental friendliness and mild reaction conditions. Moreover, the ionic liquid could be recovered

conveniently and reused.

Keywords ionic liquid; ultrasound; dehydroacetic acid; amine

Schiff BERATADIH 2 N H Tk R4
FE BRI B R RN, ek, BiE
FE 2GRV v B2 N, A s —
AN E B AR O T A GRS Rk R HA
AW R AR A N RIS IR R /D, 2009 4 Dias 264
A DL = 2 AR, 1,4- S8R O E s, i
ARG FRAEINPEIR 16 h INAAE T, AT — &
51| Schiff BZEATAY), (Hi% ik NV A K, HAEfL
FUIARERISCRHAI T, ARFA IR MR, 5 —Frsc i i
AR S MANA NI, (EFERET, PO
FROR R A fRe AL 70, ] DA AR 1Y) RN I [R) Py 7 281 v 45
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Chetan 25 RIEETDE AR NI SR SR R A S
RN 53] 67%~80%[) Schiff BEATAY, %71 %
PR, H = SRR, ELAAE R s 52 21 S0 4%
PRI BR . R A JURR 7 v B AT B e 0 S FHANE, (H
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BHlLE

R ek

AR SR T ) 2 ol Bl B Ak 3- -
1-(3- 1 i — P 3 )-3 H- K M it R & & ([HS O3(CH,),MIM]
HSO,) /&t —Ff" Bronted S Tk, AR COH T
AL AT HLA s L R AR N, DA T
WA EAFIIATE IS RN, AUEES T ZH R
TR mREE 2R, Ay R TR A A
(17 N FH

FHT, SCBREFA 3R 4 4-F2 0k -6- F k-
[1-CRFE 3 4562 H-ME R -2- B AT A= P i i . A
WIOEEH AR T, R B 1A [HSO5(CH,)MIM]
HSO, MEAF, 7EZEEAM N AT — &R 3-[1-CRE
V5 HE) 2 HE - 4-F2 JE-6- T K2 H-nik i -2- i R 2B 4, sy
UL Eq. 1. SER S5 RN, 708 5RE N B Ao 1% %
LA AR OR, T DL R A 3k 12 e B AT
5 CHRE R R NAR RAALE, B A [HSO5(CH,),MIM]
HSOL/8 7 3 7R R AT S Nlvis, WOR B, 13 LT
e, (AT AT SR FH R R ] B AR A

(CH,)4SO3H
o
"o [N\HSO R
Q 4 R
RNH; + /N | { ;
©  EoH, ) g
d
1a~1l
2 3a~ 3l

R =Ar, CH3(CH2)2CH2, C-CGH12

1 SRIEERS
1.1 XEEFARF

¥ i 3 % P 3% AL ("H NMR, *C NMR): Bruker
AVANCE 300 (TMS 4 N #%); Bruker tensor 37 FT-IR 4L
MBI, KBr & &7 B Bruker Esquire
3000; #AEEIEUERS: Kunshan KQ-250B; X-4 %4 oK
A A, PSR PR A 7], LA204 R 1R
RE-52 el 78 KA.

B 7 Wi 7K [HSO5(CH,),MIM]HSO,, [HMIM]HSO,,
[BMIM]CI, [BMIM]BF, 4 scik il &7 fra7 ik i)
By b oy M e, JErbe R s KR e 2 v Al s P AT,
AT FEE I ) A
12 KWHZE

W Soml HEJE I H o AN 0.5 mmol B T ¥ &
[HSO5(CH,);MIM]HSO,, 5.0 mmol i L2 (2)H1 8 mL
L, MR LIREET T CWET, ARG 4k HE
FHA BN 5.0 mmol i35 1a~11, 7€ 40 ‘C/KW MR
BRI, SOV RERE R R (TLO R . e 2% 1E 5, TiE
KR EAHLER, SR 10 mLX3 ZEEvbs, w2
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I HE AL AT PR 4= 4 LASRAG 4l . BI43 Schiff 28
14 3a~31.

F ORI A P Hs a5 SCHRFRE (AT LB LLXS
AT RAE, X RMEAEY 3h~31 BT 58T, 'H
NMR A, *C NMR FAEF 55 547
1.3 Schiff F R ATE YR EIR R

3-[1-(4B H JE R IE Y I ) 4,3 ]-4-FE S -6- H JE -2 H-
Nt -2-BA (3h): AR, mp. 166~167 C, W& 69%.
'H NMR (300 MHz, CDCl3) 6: 2.04 (s, 3H, CH;), 2.21 (s,
3H, CH,), 2.48 (s, 3H, CH3), 5.91 (s, 1H, CH), 7.02~7.26
(m, 4H, ArH), 15.26 (s, 1H, OH); *C NMR (CDCls, 75
MHz) §: 17.88, 19.94, 20.22, 97.11, 107.20, 126.25,
126.99, 128.59, 131.31, 133.82, 135.31, 163.53, 163.86,
176.02, 184.65; IR (KBr) v: 3435, 3019, 2920, 1749, 1636,
1535, 1420, 1310, 1055, 990, 825, 778 cm”'; EI-MS m/z
(%): 257 (M, 28), 242 (100), 172 (30), 158 (58), 144 (69),
91 (84), 65 (81), 60 (33). Anal. caled for C;sH;sNOs3: C
70.04; H 5.84; N 5.45, found C 70.04, H 5.83, N 5.46.

3-[1-(10) R A FE P ) £, 3 ]-4-Fh i -6- F -2 H-
N -2-F (3): I fEAA, mp. 117~119 C, R#82%.
'H NMR (300 MHz, CDCl3) 6: 2.42 (s, 3H, CH3), 2.64 (s,
3H, CH,), 2.21 (s, 3H, CH3), 5.95 (s, 1H, CH), 6.93~7.39
(m, 4H, ArH), 15.44 (s, 1H, OH); *C NMR (CDCl;, 75
MHz) 6: 19.88, 20.32, 21.28, 97.27, 107.35, 122.60,
126.11, 128.88, 129.35, 136.24, 139.81, 163.20, 163.76,
175.30, 184.67; IR (KBr) v: 3452, 3029, 2930, 1709, 1651,
1545, 1445, 1309, 1056, 995, 824, 775 cm”'; EI-MS m/z
(%): 257 (M", 55), 256 (100), 172 (44), 144 (64), 132 (50),
91 (84), 65 (46), 43 (35). Anal. calcd for C;sH;sNOs: C
70.04, H 5.84, N 5.45; found C 70.05, H 5.84, N 5.44.

3-[1-(a-ZEFE W R ) 455 1-4- 70 55 -6- F L2 H- i s -
2-i(35): A EAK, mp. 166~169 C, WHE 74%. 'H
NMR (300 MHz, CDCl5) d: 2.21 (s, 3H, CH3), 2.67 (s, 3H,
CH;), 5.94 (s, 1H, CH), 7.27~8.90 (m, 7H, ArH), 15.93
(s, 1H, OH); *C NMR (CDCl;, 75 MHz) §: 19.95, 20.44,
97.59, 107.36, 122.19, 123.65, 125.20, 127.12, 127.69,
128.52, 128.86, 129.00, 132.74, 134.24, 163.49, 176.83,
184.99; EI-MS m/z (%): 293 (M, 95), 208 (27), 180 (65),
127 (100), 85 (37), 43 (58). Anal. caled for C;gHsNOs: C
73.72, H 5.12, N 4.78; found C 73.71, H 5.14, N 4.78.

3-[1-(1E T &) &3 ]-4-F5 5 -6- F L -2 H- 1tk Rg -2- i
(3k): B EIHCRIBAR, WK 80%. 'H NMR (300 MHz,
CDCLy) §: 0.984 (t, J=0.5 Hz, 3H, CH;), 1.42~1.54 (m,
2H, CH,), 1.66~1.76 (m, 2H, CH,), 2.12 (s, 3H, CHy),

Chin. J. Org. Chem. 2012, 32, 2193~2197
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2.65 (s, 3H, CH3), 3.46~3.53 (m, 2H, CH,), 5.67 (s, 1H,
CH), 14.03 (s, 1H, OH); *C NMR (CDCl;, 75 MHz) ¢
13.50, 17.97, 19.66, 19.93, 30.91, 43.82, 96.35, 107.52,
162.31, 164.01, 175.64, 184.30; IR (KBr) v: 3479, 3055,
2961, 2924, 2869, 1695, 1655, 1581, 1479, 1392, 1361,
1338, 1257, 1163, 1061, 999, 926, 837, 735 cm '; EI-MS
m/z (%): 224 M+1", 5), 223 (M', 34), 194 (56), 181
(100), 151 (53), 97 (41), 42 (66). Anal. caled for
C,H;;NO;: C 64.57, H 7.62, N 6.28; found C 64.56, H
7.62,N 6.27.

3-[1-CA L& L) 43 ]-4-F2 56 -6- FE BE-2 H-nHE i -2- 1
@N: AR, mp. 103~105 C, YZ 70%. 'H NMR
(300 MHz, CDCl;) 6: 1.38~1.49 (m, 6H, 3CH,), 1.52~
1.65 (m, 1H, CH), 1.81~2.05 (m, 4H, 2CH,), 2.13 (s, 3H,
CH,), 2.66 (s, 3H, CH3), 5.73 (s, 1H, CH), 14.05 (s, 1H,
OH); *C NMR (CDCls, 75 MHz) 6: 18.18, 19.74, 23.93,
25.03, 32.60, 52.79, 96.23, 107.44, 162.52, 164.19, 174.10,
184.21; EI-MS m/z (%): 249 (M", 79), 168 (73), 152 (50),
97 (100), 84 (89). Anal. calcd for C4HyNO;: C 67.47, H
7.63, N 5.62; found C 64.48, H 7.64, N 5.62.

2 ZRfE
2.1 Schiff BELEHIE K
B 8 Schiff SRS AT A SL I 45 E 22 DL R A3
DRI, LTRSSV RN, AN N
AT AR RS RIS O T R S
X N AR AR A, S 56 DI & 2 IR RN 2 fri S Ik 46,
TR N R 1 2 1, RN EE R 2.5 h, %5
HOTE, FEEGEAFIME A R OV
S 75 P AR SR 1 Schifff BT AL W (R S
56, 5 EMEA TR SN IR IR . 43 51 LA
10 mol% & 1 ¥ 14 [HSO5(CH,),MIM]JHSO,, [HMIM]-

HSO,, [BMIM]CI M[BMIMIBF, AL, 1
SR REAT OV, IR g RILE 1. B AR [HSOs-
(CH,),MIMIHSO, 14 1] S5 I % 5 Jge 4, 0% f
(82%). & TWAA[HMIM]HSO, F1[BMIM]BE, 4L 1) [
MRS T7%, 10 THAR[BMIMICL AR
K(74%). I3 1 Tl LUE H, fELRMEAFIER N, kM
BCRBR(65%AT 20%). RSzt as R, &k
[HSO;(CH,);MIM] HSO, J s LA 771

PN T e R, 5T R A A
T, R R NI R, 4y BIAE 30, 40 FH 50
CREHAT RN, SER AR IE 1. WR1FITLUEH, 4
RIVHREA 30 CHF, NI T K. B OV
FET PR AR S AN R T s, (RIS il R R )
TF AR K. RILIERE 40 C o fefE S Nk .

B 2582 TR P PR RS SN R, AR 1 )
DUF Y, TENUBRBRE AR T, P28 64%, TMifE
7 AR AR R P P A AR K i, X U
PRS2 N A B R . B A O 1% R Y
MIEREVE T — M A A o B 75 A B G 5 i 1, BRAEVR
A T A ) T R R 24 R 1 B i 2 1 R

Zx BTk, A R N A5 A E M AR S N R
LN N, 10 mol% IF) B 1 i 44 [HSO3(CH,)s-
MIMIHSO, 7E AT, SN ER RIS 101,
SRV R 40 °C.

N T 5 N R AZ SN G R, BRATERE T
AN TRV AR 110 55 5 e A % g s e 5 ot s BB AT S . DA
%2 ATLLEW, ERAERN AT, #R7 A REUN
HEXT SN I R R0 =P R 2 AT s, e SN Ay
W) RN (L) RO [ (1) (1) 5 3 B[] s iy HL
WA JEAR i, 0 AR R o IR N 500 N 1R =40 (3d)
IR B v, R HR R DR B0 B =) (Be) TSR IR 2. 1K
FEOE LR FRURAE AL TR A%, BRIt

R AFERANT 3-[1-(FE) L HE]-4-F2 - 6- T HE-2 H-HEE-2- i (3a) ) 15 A%
Table 1 Synthesis of 4-hydroxy-6-methyl-[(1-phenylimino)ethyl)]-2 H-pyran-2-one under different condition

At fiEAL T AL SR /mol%  S2H vk M/ C i [ /h e P1%
1 [HSO;(CH,),;MIM]HSO, 10 AR 40 25 82
2 [HMIM]HSO, 10 A 40 2.5 77
3 [BMIM]CI 10 1 A 40 25 74
4 [BMIM]BF, 10 1 A 40 25 77
5 [HSO;(CH,);MIMJHSO, 10 1 A 30 25 65
6 [HSO;(CH,);MIMJHSO, 10 1 A 50 25 81
7 [HSO5(CH,);MIM]HSO, 0 MUk 40 2.5 20
8 [HSO5(CH,);MIM]HSO, 0 1 A 40 2.5 65
9 [HSO;(CH,);MIMJHSO, 10 BB B 40 25 64
10 [HSO;(CH,);MIMJHSO, 0 iR — 0.1 70!
11 NEt, 2800 Ebm 101 16 79t
* WS8R - A% =5.0 mmol © 5.0 mmol, FBAAEHNIIEN 250 W, FESHTR N 40 kHz. © ) B ER.
Chin. J. Org. Chem. 2012, 32, 2193~2197 © 2012 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 2195



BHULE R E 4R

2 Schiff AT D) 3a~31 AL
Table 2 Synthesis of Schiff base derivatives 3a~31

51 ; 5 sl 1 =2 B K5 45/°C
75 R | ARy EIl FEEO/% TR R
1 CeH; 3a 2.5 82 126~127 127~1281
2 4-CIC¢H, 3b 4 78 143~145 1408
3 2-CIC¢H, 3¢ 3 43 160~161 158~160"
4 4-CH;0CgH, 3d 2 93 171~174 174~1758
5 4-CH;C¢H,4 3e 2 86 151~152 154~156"
6 C¢HsCH, 3f 0.75 85 76~79 79~81051
7 3-CIC¢H, 3g 4 74 116~117 1185
8 2-CH;C¢H,4 3h 25 69 166~167 —
9 3-CH;C4H, 3i 25 82 117~119 —
10 1-Naphthyl 3j 4 74 166~169 —
11 CH;(CH,),CH, 3k 0.67 80 — —
12 c-CsHys 3l 1.5 70 103~105 —

LA AR, WA LR =50 mmol : 5.0 mmol, BRIy 250 W, @SR 40 kHz, ¥ Oh LB, MGG B TR
[HSO3(CH,),MIMIHSO,, fEALHIF 10 mol%, SISl 40 C.7 4B~

LT AR, RN T S B, S R R 100+
R, RS TR, A . R R b 1w s 81 80
RO CHE AL 1 T35, MR 5 B S, S T o
REHEIN, WA BT A - 0
M 2 BRI T LU H, SR =) (3) s s
e - ) RO = ) B MO, 3 4B K 404
Jiie ot I P ) (Be) (RTIBCE, I LGS FRE R i nf 1 7 4] (3e) 307
P o 1] TR Bi), 2875 140 T 3h); 3K "
1 JR IS ) R 5 P AL 5 S BR b i  S  fry 48 o o] , , ,
A7 e, THT LIS 5 U 5 6 25 ) 3 LA ! 2 3 4

TOEMIRAR, e ARAL AT (KBS AR T AL AR
3, I B K0 A7 A REE.

R 2 (BRI, R I R S I, A
RSB A TR A, -t 2 75 B EAR AR (K, 3D), HSOj @

B IR P e

Figure 1 Reusabilities of the catalysis

R IR EVEIE TSR, AR O N o
EHTIA /\f\)‘\\c {/;\y -[HSOS(CH2)3M|M]HSO4=E;€;C>
2.2 4R E R T 1e
ERIRBIAME T, Dok, %aeThee  1C © :)R
FUTRERAE FHPERE, B0 TS0 P 45 0 TLEE 1. IR .
P 1 AT, TR OREAL T BLRER AR 4 3K, 7
FUHAEATEYEREAT S S, (AR, 7% mm:fiﬁﬁw’ o
AR B, AT A IO S 1 ! N\
2.3 AHEHIR R "o HSO5(CHoSMIMIHSO, \dé:}
SR, AL B A2 O HLELEAT T 4R, ;i@} 0 h
5 R R B T MR B T O BRRLHL O, H S LA ¢ RL |
RARRIO RS T, SRR IR 2K e A B T &N .
ARV T, B TS T O BR A 4R 0 .
1 HOR B L EE LA, T TIK, (I o

Z721) 11 (Scheme 1).
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B2, AP RRATE, POE AR HSO(CH,)4

MIMIHSO, fE R AT, SRR, MR LR

)

5P R T — R 4-F o6 [ 1-C

SV AL 2 -2 H-M I -2- B AT A 0. %A O 1R N
IFIAVR S P2 s SOV A PRI AN | AR TR B, LA AR mT
S ST BT, Ty 4-F8dk-6- R BE-[1-CR AR
P52 HE) £ 56 1-2 H-IE W -2- BT A= ) () & A gt 1 — ol i
HAT 200 5.
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