% *ﬂs {& % DOI: 10.6023/cjoc1109223

W5 Rk

Chinese Journal of Organic Chemistry

NOTE

R 3 E A RSB AY Claisen EHER N &2 I3
m ®m BRE  #RE BT

CGERRZAZAC T2 BE TR 400030)

TR 5 PR ST BERT AR OV ) TC AR 45 1 R REAT Claisen FAE SN, SRHAT T T i A B #4075 2, te
BT [ S5 SE T B I FARI S N A S W R (1 22 . 4 SRR AR I R mT DA 35 3w i T SE PR IBE . Claisen FEAE S b
i, VIEE A 190 CHF, ST ROV, %%ET%%?%‘ 5~10 f5. WML —FEHEAR . 7% Claisen
EE ANl pIpe

KRB O CHEAL; Claisen FEFE; SBRHBI & G H 4 55 5 Tk

Study on the Microwave Effect in the Claisen Rearrangement of the
Allyl Phenyl Ethers
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(College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400030)

Liang, Ronghui Xu, Zelong

Abstract Solvent-free and catalyst-free Clasien rearrangement of five kinds of allyl phenyl ethers were investigated under
microwave heating and conventional heating respectively. The effects on the reaction rates by microwave heating and conven-
tional heating were compared. The results demonstrate that microwave heating could greatly accelerate the reaction rate of the
Claisen rearrangement. The reaction rates under microwave heating are 5~10 times higher than those acted by conventional

heating at 190 C. The microwave heating is an efficient method of catalyst-free, high yield of Claisen rearrangement.
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a1, b1, c1: R' =NO, , R? = H; a2, b2, ¢2: R' =H, R? = CI; a3, b3, ¢3: R' = H, R? = NO,;
a4, b4, c4: R' = H, R? = C(CHj)3; a5, b5, ¢5: R' =H, R? = H
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Table 1 Yields of the intermediate products

Intermediate product R! R? Yield/%
b1 NO, H 83.13
b2 H Cl 65.94
b3 H NO, 78.68
b4 H C(CHy); 79.11
b5 H H 55.01

1.3 EMINAFRIKL A LR

TR 5 0 (1) R S N0 TN B 5 Bk 47y, o0 Sl T
T SOV S AT 5 mL KBRS, AR, 7
SO R N, WA IAE 190 °C, BidE T ik
AT N, I NIk R R S N INFERCRE, B it W g i P
HPLC £, A dy K 280 nm, #iE K 0.8 mL/min. {5
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Tk R T2 £ T8V B s i o Ve AR, 45 2AH M. IR =4,
LA R R L it il AT 45 R S

b1: ik "H NMR (CDCl, 500 MHz) &: 4.69
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(dd, J=3.50, 1.50 Hz, 2H), 5.34 (dd, J=10.50, 1.00 Hz,
1H), 5.50 (dd, J=17.00, 1.00 Hz, 1H), 6.00~6.08 (m,
1H), 7.03 (t, J=8.00 Hz, 1H), 7.08 (d, J=8.50 Hz, 1H),
7.52 (t, J=16.00 Hz, 1H), 7.84 (dd, J/=8.00, 1.50 Hz, 1H);
IR (KBr) v: 3084, 1608, 1523, 993 cm .

cl: FOWAA. 'TH NMR (CDCl;, 500 MHz) J: 3.41
(d, J=6.50 Hz, 2H), 5.03~5.07 (m, 2H), 5.87~5.96 (m,
1H), 6.85 (t, J=7.50 Hz, 1H), 7.39 (d, J=7.00 Hz, 1H),
7.92 (d, J=8.50 Hz, 1H), 10.87 (s, 1H); IR (KBr) v: 3290,
3082, 1639, 1541, 1450 cm ™'

b2: WA '"H NMR (CDCls, 500 MHz) 6: 4.49
(d, J=5.00 Hz, 2H), 5.29 (dd, J=10.50, 1.00 Hz, 1H),
5.40 (dd, J=17.50, 1.50 Hz, 1H), 6.00~6.06 (m, 1H),
6.83 (d, J=9.00 Hz, 2H), 7.22 (dd, J=16.50, 8.00 Hz,
2H); IR (KBr) v: 3084, 1649, 1595, 1091, 684 cm .

¢2: A, "TH NMR (CDCls, 500 MHz) §: 3.48 (d,
J=6.50 Hz, 2H), 5.00 (s, 1H), 5.26~5.31 (m, 2H), 6.05~
6.12 (m, 1H), 6.85 (d, J=8.50 Hz, 1H), 7.19 (t, J=7.00
Hz, 2H); IR (KBr) v: 3539, 3080, 1637, 655, 1490 cm ™.

b3: (A Hi{A. '"H NMR (CDCls, 500 MHz) o: 4.64
(d, J=5.00 Hz, 2H), 5.35 (dd, J=10.50, 1.00 Hz, 1H),
5.44 (dd, J=17.50, 1.00 Hz, 1H), 6.01~6.09 (m, 1H),
6.97 (d, J=9.00 Hz, 2H), 8.19 (d, J=9.00 Hz, 2H); IR
(KBr) v: 3086, 1647, 1591, 1500, 1111 cm .

e3: MHE AL, mp. 77~78 C (1it!"™ 70~72
‘C). '"H NMR (CDCl;, 500 MHz) 6: 3.58 (d, J=6.50 Hz,
2H), 5.32~5.35 (m, 2H), 5.85 (s, 1H), 6.08~6.16 (m,
1H), 7.00 (d, J=9.50 Hz, 1H), 8.17 (t, J=7.00 Hz, 2H);
IR (KBr) v: 3356, 3080, 1639, 1587, 1492 cm ™.

b4: (A Hi{A. '"H NMR (CDCls, 500 MHz) 6: 1.29
(s, 9H), 4.51 (d, J=5.00 Hz, 2H), 5.27 (dd, J=10.50, 1.00
Hz, 1H), 5.4 (dd, J=17.50, 1.50 Hz, 1H), 6.02~6.10 (m,
1H), 6.85 (d, J=9.00 Hz, 2H), 7.19 (d, J=9.00 Hz, 2H);
IR (KBr) v: 3039, 2962, 1647, 1581, 1118 cm ™.

c4: HEOWA. 'TH NMR (CDCls, 500 MHz) §: 1.28
(s, 9H), 3.40 (d, J=6.00 Hz, 2H), 4.96 (s, 1H), 5.13~5.18
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5.98~6.05 (m, 1H), 6.80 (d, J=8.00 Hz, 1H), 6.87~6.90
(m, 1H), 7.10~7.14 (m, 2H); IR (KBr) v: 3500, 3076,

1637, 3035, 1492 cm
b5: ¥ k. '"H NMR (CDCls, 500 MHz) 6: 4.52 .
(dd, J=3.50, 1.00 Hz, 2H), 5.27 (dd, J=10.50, 1.00 Hz, 2 &HRSWE
1H), 541 (dd, J=17.50, 1.50 Hz, 1H), 6.02~6.10 (m, 2.1 F=ZHEAETKIER

1H), 6.93 (t, J/=7.50 Hz, 3H), 7.25 (d, J=7.50 Hz, 2H); LEPIRINA T T, MRS 7] 5 7 I 1] 5 % = 4

IR (KBI') V. 3072, 3030, 1649, 1598, 1078 Cm_l. H(J HPLC m%ﬁ /[:{, ‘H‘ﬁ?%?”%]}gﬁfﬂ‘m )ﬁﬁ‘]ﬁ%, 'ﬁjx’:lj%
¢5: MK, "H NMR (CDCls, 500 MHz) 6: 3.41 SR () 1 ).

(d, J=6.50 Hz, 2H), 4.98 (s, 1H), 5.14~5.18 (m, 1H),

(m, 2H), 5.99~6.07 (m, 1H), 6.73 (d, J=8.00 Hz, 1H),
7.10~7.15 (m, 2H); IR (KBr) v: 3510, 3078, 1639, 2964,
1506 cm ™.
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Figure 1 The curve of the reaction rate
(a) o-Nitro-phenyl allyl ether (b1), mobile phase: methanol/water (V' : V=70 : 30); (b) p-chloro-phenyl allyl ether (b2), mobile phase: methanol/water
(V2 V=280 . 20); (c) p-nitro-phenyl allyl ether (b3), mobile phase: methanol/water (¥ : V=80 . 20); (d) p-tert-butyl-phenyl allyl ether (b4), mobile
phase: methanol/water (V' V=95 . 5); (e) allyl phenyl ether (b5), mobile phase: methanol/water (¥ . ¥=280 : 20); open synthesis system and infrared
thermometer system
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Figure 2 The curve of the reaction rate of bl by microwave
heating at different temperatures (mobile phase: methanol/water,
v v=170":30)
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PR 170 CHY, JRMGEZEA B RS, KAV 1 h ™~
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30 R T AT BRI RN 7 2, R IAAE R IR, X
PEANE R PR BT 3, 3 & W H S (1 SR
B3, s WV A A Ll A AR I 1) S N R R, IX
Pincock SF7EH HUAAE N IMWECA BT AN R, X 0] B8 A& i
TR EABRIEZ G, JLAM R A ARk, B R )
e I BE SR, BB BN (PR F SN B A2, s R g L
AT AR 1) i N R B
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Table 2 Yields at different time points by microwave heating

Reactant R? - Yield/'% -
10 min 30 min 60 min

b2 Cl 11.64 35.30 81.41
b3 NO, 11.28 35.12 62.41
b4 C(CH3); 11.40 35.25 80.89
b5 H 2.46 6.75 13.51

© 2012 Chinese Chemical Society & SIOC, CAS
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