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Study on the Dehydrate Amination of Alcohols in Water Using
Sulfonic Calix[6]resorcinarene
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Abstract The dehydrate amination of alcohols was investigated in water using sulfonic calix[6]resorcinarene and acid.
A series of aminations were synthesized in high yields. The structures were characterized by 'H NMR and '*C NMR
speetra. Water-soluble sulfonic calix[6]resorcinarene could be reused times and without a loss of catalytic efficiency.
Keywords sulfonic calix[6]resorcinarene; host-guest systems; green-chemistry; phase-transfer catalysts; aminations
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"H NMR, "*C NMR [K43#1 L 1.

1 RSt
1.1 EZRYRREAL I L SR ADIR

LA Eq. 1 SN AR, SRITAR D5 ke AL (1 1)
JEFEA S N KRR AT, SKIR A R IR 1. 538 1
FHAS(K 1, Entry 10)TFAIIFR[6]77Ke, 1% SV 4
HA 5%. MPASXT EEiE (58 1, Entries 11, 12), 435
LL TsOH, TFA fF 45 7R, 7 F A 4% 7%.
J2 17 i A%k 5 B it PR L T2 T v R AR N R Tk
K, AL E K WE AL 100 °C e fE SOl 2.
NAE 24 h JE RV SEA(F 1, Bntry 9). %8 TR AN R
[N AL, 10% catalyst, 10 mL H,O, 3 mmol 1a, 4.5
mmol 2a, 0.1 mL ¥ 3L 8, 24 h, 100 °C.

R SRR 5 8 PR R AL SR A
Table 1 Catalytic reaction conditions of benzhydryl alcohol
with p-methyl benzensulfomic amide

Entry Time/h 7/C Yield/%
1° 2 100 10
2 13 100 53
3 24 100 71
4 30 100 71
5 24 0 0
6 24 20 10
7 24 40 20
8 24 60 22
9° 24 100 5
10° 24 100 4
114 24 100 7

“0.3 mmol of catalyst, 10 mL of H,O, 3 mmol of 1a, 4.5 mmol of 2a, 0.1 mL
of conc. HCI; *no catalyst; “no catalyst, No HCI, 10% TsOH; “no catalyst,
No HCI, 10% TFA.
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Figure 1 Proposed mechanism
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Table 2 Substrate survey experimental results under optimal reaction conditions

Product Yield/% Structure Product Yield/% Structure
a o) 0
3b 71 &2 3h 75 82
N
SRAS JORRS
3c 72 02 3i 66 SEN
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cl
o . o)
3d 75 2 3j 65 2
SERS josae
H H
cl Br
3e 72 % 3K Trace g2
SaRS jonne
H H
Br NO,
02 02
N N
N N
3 62 @( N 3m 65 /©/ N
OCHz OCHj,3
o, Fh 0,
s N
N N
3g Trace /@/ HJ\© 3n 66 /©/ N
cl

0.3 mmol of catalyst, 10 mL of H,0, 3 mmol of 1a, 4.5 mmol of 2a, 0.1 mL ¥4/, 100 °C, 24 h; ® reaction time is 2 h.

3 AT 4 IR
Table 3 Reusability of catalyst 4
Recycle number Ist 2nd  3rd 4th  Sth  6th
Yield/%" of 3a 71 70 70 69 68 69

K, AEHFEIRAS NN 3 mmol [ 2K FEEA 4.5
mmol 0] FRIERREIERZ, PN 0.1 mL VKRR, ¥
IEEZEMSTEE 100 C, Y 24 h. W ZE RSN 50 mL
TIFI NaHCO; M, FH LR SHEAEHL. oK MgSO, T,
REWA. FEM SRR VO @ (LR o
BE)=10 : 1], A/ fGaliyf ity N-— 2K F k-4 FE L R It i
(3a). EEAK, mp. 153~155 CCCERE! 154~156
‘C); '"H NMR (CDCls, 300 Hz) d: 7.57 (d, J=7.5 Hz, 2H),
7.26 (s, 2H), 7.20 (s, 5H), 7.13 (t, J=7.9 Hz, 5H), 5.57 (d,
J=6 Hz, 1H), 5.00 (d, J=6 Hz, 1H), 2.38 (s, 3H); “C
NMR (CDCls, 75 MHz) 6: 142.24, 139.46, 136.29, 128.30,
127.50, 126.53, 126.30, 126.16, 60.27, 20.41.
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3b~3n #%LL FJ5 A k.

N-" 2K FHOL AR L% (3b): YR (64K, m.p. 88~
89 C(ICHkE" 88~89 C); "H NMR (CDCls, 300 MHz)
5: 7.68 (d, J=7.5 Hz, 2H), 7.55~7.40 (m, 1H), 7.33 (1,
J=17.2 Hz, 2H), 7.33~7.26 (m, 6H), 7.19~7.10 (m, 4H),
5.60 (s, 1H), 5.20 (s, 1H); *C NMR (CDCl;, 75 MHz) ¢:
139.2, 131.3, 127.7, 127.5, 126.6, 126.2, 126.0, 60.3.

N-[1-(4-FF LRI R IL PR BE % 3e): iR a4,
mp. 117~119 CCCHRERY 116~117 'C); 'H NMR
(CDCls, 300 Hz) 6: 7.69 (d, J=7.2 Hz, 1H), 7.56~7.54
(m, 1H), 7.47~7.26 (m, 2H), 7.19 (s, 4H), 7.11 (s, 1H),
7.00 (t, J=7.01 Hz, 3H), 5.57 (d, J=6 Hz, 1H), 5.17 (d,
J=5.4 Hz, 1H), 2.28 (s, 3H); °C NMR (CDCl;, 75 MHz)
5: 139.44, 136.39, 131.28, 128.20, 127.98, 127.70, 127.47,
126.51, 126.23, 126.10, 60.11, 19.95.

IN-[(4- 5020 2 FF B 2 G e (3dd): 13 €6 [ 4,
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m.p. 103~104 C(LHRMEP 103~105 C); 'H NMR
(CDCls, 300 Hz) d: 7.68 (d, J=8.4 Hz, 2H), 7.50 (d, J=
7.5 Hz, 1H), 7.36 (t, J=7.6 Hz, 2H), 7.20 (t, J=2.6 Hz,
5H), 7.07 (d, J=8.4 Hz, 4H), 5.58 (d, J=7.2 Hz, 1H), 5.25
(d, J=6.9 Hz, 1H); *C NMR (CDCl;, 75 MHz) 6: 138.77,
127.72, 132.54, 131.49, 127.79, 127.70, 127.61, 126.88,
126.21, 126.05, 59.74.

N-[(4-TRR) 0 B R 9t i (3e). 1 44, mup.
114~117 "CCCHME™! 114~115 °C); "H NMR (CDCl,,
300 Hz) d: 7.68 (d, J=6.9 Hz, 2H), 7.49 (d, J=6.9 Hz,
1H), 7.35 (t, J=6.9 Hz, 2H), 7.26~7.16 (m, 5H), 7.06 (d,
J=6.6 Hz, 4H), 5.58 (d, J=6.6 Hz, 1H), 5.29 (d, J=6.3
Hz, 1H); “C NMR (CDCl;, 75 MHz) §: 155.6, 151.6,
128.7, 126.8, 133.9, 126.7, 125.6, 125.5, 125.1, 124.9,
124.7, 122.8, 122.3, 122.1, 121.1, 120.9, 118.5, 117.5,
112.7, 115.4.

N-[1-(4-H 5 LRI ) O R SR ORI R e (3): 11 £
44, m.p. 89~91 CCCHREP! 91~93 C); 'H NMR
(CDCls, 75Hz) 8: 7.73 (d, J=6.9 Hz, 2H), 7.45 (d, J=6.6
Hz, 1H), 7.36~7.31 (m, 2H), 7.01 (d, J=8.1 Hz, 2H),
6.67 (d, J=8.1, 2H), 5.77 (d, J=4.8 Hz, 1H), 4.43 (t, J=
6.9 Hz, 1H), 3.70 (s, 3H), 1.38 (d, J=6.6 Hz, 3H); °C
NMR (CDCl;, 75 MHz) 6: 157.7, 139.7, 133.2, 131.1,
128.0, 127.7, 126.3, 126.0, 125.9, 125.3, 112.7, 54.2, 52.1,
22.4.

N-[ PR HE-(4- T DR AL ) YL -4 AR 2R T i (3h):
WO AR, mop. 118~120 ‘CCCBME! 118~120 C);
'H NMR (CDCl;, 300 MHz) 6: 7.57 (d, J=7.5 Hz, 2H),
7.19~7.12 (m, 7H), 7.02~6.96 (m, 4H), 5.54 (d, J=6.9
Hz, 1H), 5.27 (d, J=5.4 Hz, 1H), 2.38 (s, 3H), 2.28 (s,
3H); “C NMR (CDCl;, 75 MHz) 6: 142.0, 139.6, 136.6,
135.9, 128.2, 128.1, 127.4, 126.3, 126.2, 126.1, 60.0, 20.4,
19.9.

N-[ZEFE(4-FUORIE) H Rk )-4- F LSRR It 1% (3i): (I
44, m.p. 90~93 CCCHRE! 92~94 C); 'H NMR
(CDCls, 300 MHz) 8: 7.56 (d, J=7.8 Hz, 2H), 7.34 (d, J=
7.8 Hz, 1H), 7.21 (s, 4H), 7.14 (d, J=7.8 Hz, 3H), 7.04~
6.98 (m, 3H), 5.53~5.51 (m, 1H), 5.08 (s, 1H), 2.38 (s,
3H); “C NMR (CDCl;, 75 MHz) ¢: 130.5, 128.3, 128.0,
127.7,127.5, 126.8, 126.3, 126.2, 126.1, 59.4, 20.1.

N-[PRFE(4-TROK L) B )-4- FR B R vz (3)): vk ot
@k, mp. 116~118 COCHAEPY 116~118 C); 'H
NMR (CDCls, 300 MHz) 8: 7.55 (d, J=8.1 Hz, 2H), 7.19
(s, 4H), 7.14 (t, J=8.8 Hz, 3H), 7.07 (d, J=6.9 Hz, 4H),
5.53 (s, 2H), 2.38 (s, 3H); *C NMR (CDCl;, 75 MHz) o:

2098 http://sioc-journal.cn/
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1423, 139.0, 136.1, 132.4, 128.3, 127.7, 127.5, 126.7,
126.2, 126.1, 59.4, 20.4.

N-[1-(4- F AR DR 3 ) & 3 )-4- FF R 2R 8 15k 1 (3m):
A E A, mp. 91~92 COCIkERY 90~91 C); 'H
NMR (CDCls, 300 MHz) 6: 7.64 (d, J=7.2 Hz, 2H), 7.13
(d, J=7.8 Hz, 2H), 7.04 (d, J=7.8 Hz, 2H), 6.67 (d, J=
7.5 Hz, 2H), 5.96 (d, J=6 Hz, 1H), 4.43~4.39 (m, 1H),
3.67 (s, 3H), 2.32 (s, 3H), 1.36 (d, J=6.3 Hz, 3H); °C
NMR (CDCls, 75 MHz) 6: 157.66, 141.82, 136.92, 133.53,
128.36, 126.38, 126.06, 112.70, 54.13, 42.13, 22.39, 20.34.

N-[1-(4- FFEIRIE) 2,55 )-4- I FL DR e /% (3m). 9 3
K, mp. 114~116 CCCEMEPY 115~116 C); 'H
NMR (CDCls, 75 MHz) 6: 7.68 (s, 1H), 7.17 (s, 2H), 7.02
(s, 5H), 5.83 (s, 1H), 4.45 (s, 1H), 2.38 (s, 3H), 2.28 (s,
3H), 1.41 (s, 3H); C NMR (CDCl;, 75 MHz) J: 141.8,
138.4, 136.9, 135.7, 128.3, 128.1, 128.0, 127.9, 126.1,
126.0, 125.9, 125.1, 52.5, 22.5, 20.4, 20.0.
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