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Synthesis of Shape-Persistent Phenyl Ethynylene Macrocycles with
Intrannular Flexible Oligooxylethylene Chains
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Zheng, Ying

Abstract Shape-persistent phenyl ethynylene macrocycles with intraanular flexible oligooxylethylene chains were synthesized
by intramolecular Glaser coupling reaction of half rings. The structures of target phenyl ethynylene macrocycles were identified
by 'H NMR, *C NMR, HRMS, UV and PL (photduminescence), The purity of the target macrocycles was determined by GPC.
All the macrocycles are nomesogens as indicated by polarized optical microscopy (POM) and differential scanning calorimetry
(DSC), the reason is analyzed as the streric hindrance of the intrannular flexible chains which led to the anordered aggregation of

the macrocycles.
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Reagents and conditions: (a) MeOH, NH,OH, I, Kl, H,O; (b) 1a or 1b, MeCN, K,COj3; (c) NaH, DMF, Mel; (d) Pd(PPh;),Cl,, Cul, PPh;, THF,
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Cul, PPhs, THF, triethylamine, =
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Scheme 1

LC/MSD TOF 6210 J5ii% 4% (ESI &+ ¥ ); Shimadzu
UV-2401PC 4540 n] WL 23 D% 0% B v (H 4 B E); Hitch
F-4500FL %' Y i3 (H A H 37.); Perkin-Elmer DSC-7
ZEFOIHTAL; CF-XMT-3100 i)'t e i il 7l
X% 7); Agilent 1100 BEIR151% (3% (THF #sh4H, 1.0
mL/min, 25 °C); 7320 T8 40 A ali sl fb 2% 2l ).
12 ZZBEMBRERBER(1a)f=C ZBXHF
B B EE(1b) B A X

7E 100 mL B LIRS R I 100 mmol = Z - fiF sk —
L WE. 25 mL MEE, VKK HIFERBEEE N AT F KT
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150 20 mmol, =FiHiFE S h, MAEELH AR, 1:1
ERVER R R, CIROTEE T AT RIS 1a 8¢
1b( N0 N AL D).
1.3 4-BE-26-ZHHE)ME MK

£ 500 mL LI A 9.914 g (91.68 mmol)X}
FIZEI . 79 mL 27K 51 mL FEEE, P20 A&t 50.8 g
(200.00 mmol), KI 78.874 g, 7K 130 mL ¥ ¥ (3 A\ [ T2
AT R, Mg b)), g, BEAM VCA
fix) @ V(LR OB =10 © 1 YEVEMERIAEE M3 3 iR
AR 13.062 g, LG FZEE PR 39.6%. 'H NMR
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(CDCls, 500 Hz) d: 2.22 (s, 3H, Ar-CHj), 2.47 (brs, 1H,
OH), 7.49 (s, 2H, 2 X Ar-H).

14 —Z_FH-(4-BE-26-"MERE)EGa)F=
B -(4-FAE-2 6- LI £ EE (3b) B A B

7E 100 mL P IR F A 2 3.602 g (10.01 mmol),
12 3.902 g (15.01 mmol, 5§ 1.2 15 & 7= %A ),
2 35 mL, 57K K,CO5 2.123 g (15.38 mmol), PY |
WALEDVE, INFRBERERIR 5 h, W98, JERAET, HE
35132 2.879 g, A2 T 64.20%. "H NMR (CDCls,
500 Hz) d: 2.20 (s, 3H, Ar-CH;), 2.70 (brs, 1H, OH), 3.71
(t, J=4.5 Hz, 2H, CH,), 3.76 (t, J=4.1 Hz, 2H, CH,), 3.95
(t, J=4.9 Hz, 2H, CH,), 4.09 (t, J=4.7 Hz, 2H, CH,), 7.54
(s, 2H, 2 X Ar-H); *C NMR(CDCls, 125 Hz) d: 20.10 (1C,
Ar-CH3), 62.23, 70.51, 72.57, 73.00 (4C, OCH,), 90.83,
138.30, 140.74, 155.73 (6C, #3F).

Z W R EEME, 2 3.598 g (10.0 mmol), 1b 4.565 g
(15.02 mmol)#3 3b 3.833 g, LA 2 1% 77.91%. '"H NMR
(CDCls, 500 Hz) o: 2.23 (s, 3H, Ar-CHj), 2.69 (brs, 1H,
OH), 3.64 (t, J=4.7 Hz, 2H, CH,), 3.74 (br, 4H, 2 X CH,),
3.82 (t, J=4.1 Hz, 2H, CH,), 3.98 (t, J=5.0 Hz, 2H, CH,),
4.13 (t, J=4.9 Hz, 2H, CH,), 7.58 (s, 2H, 2X Ar-H); "*C
NMR (CDCls, 125 Hz) d: 20.04 (1C, Ar-CHs), 62.20,
70.58, 70.91, 71.31, 72.56, 72.98 (6C, OCH,), 90.76,
138.24, 140.74, 155.86 (6C, #<IF).

15 ZZZEE-(4-FFE-26-"KXEE)RE(4a)F1 =
7 B3 (4-FE-2,6- BN B ) R B (4b) RO & X

76 50 mL A 3a 2.158 g (4.82 mmol), 7K DMF 13
mL, UKAKAHIR, IAEAEN(60%) 0311 g (7.78 mmol),
PiFE 5 min, A CH,I 1.023 g (7.20 mmol), =EiR$i+E 5
h, MAJEEK, LR OERAR, TS AL 4a
2.130 g, W% 95.65%. '"H NMR (CDCls, 500 Hz) d: 2.21
(s, 3H, Ar-CHj), 3.40 (s, 3H, OCHj3), 3.60 (t, J=4.8 Hz,
2H, CH,), 3.79 (t, J=5.0 Hz, 2H, CH,), 3.97 (t, J=5.2 Hz,
2H, CH,), 4.12 (t, J=5.0 Hz, 2H, CH,), 7.56 (s, 2H, 2 X
Ar-H).

Z I8 EIRERAE, 3b 2.327 g (4.73 mmol)f5 I (414
4b 2.392 g, W& 100.00%. '"H NMR (CDCls, 500 Hz) 6:
2.24 (s, 3H, Ar-CHj), 3.39 (s, 3H, OCH3), 3.57 (t, J=5.0
Hz, 2H, CH,), 3.65~3.79 (br, 4H, 2X CH,), 3.82 (t, J=
4.8 Hz, 2H, CH,), 3.98 (t, J=5.0 Hz, 2H, CH,), 4.13 (t, J=
5.0 Hz, 2H, CH,), 7.58 (s, 2H, 2 X Ar-H); *C NMR (CDCl,,
125 Hz) 6: 20.03 (1C, Ar-CHs), 59.46 (1C, OCHs), 70.51,
71.04, 71.14, 71.30, 72.40, 72.55 (6C, OCH,), 90.77,
138.15, 140.72, 155.93 (6C, #HF).
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1.6 Z—Z_FE-[4-FE-26-—(2-ZHREEE-1-THE)
KEAR|REK(S5a)f = 2 ZE-[4-FE-2,6-—(2- =R &R
E-1-T BB )R E R B (5b) & X

76 50 mL BB N 4a 1.010 g (2.19 mmol),
= HHERE 28 0.658 g (6.70 mmol), J5/K THF 8 mL,
K= 6 mL, WAEIKEES 5 min J5, A =R
B 0.040 g, — ZIRALEE &AWL 0.026 g, fLAL T 4
0.018 g, B MMEHE 12 h, WIERR ZUIIESS, 26T, HENT
952 0.870 g, WK 98.82%. "H NMR (CDCl;, 500 Hz) :
0.24 (s, 12H, 3 X Si-CH3), 2.21 (s, 3H, Ar-CH3), 3.37 (s,
3H, OCH3), 3.55 (t, J=4.7 Hz, 2H, CH,), 3.73 (t, J=5.0
Hz, 2H, CH,), 3.88 (t, J=5.4 Hz, 2H, CH,), 4.33 (t, J=5.3
Hz, 2H, CH,), 7.19 (s, 2H, 2 X Ar-H); '*C NMR (CDCl;,
125 Hz) 6: 0.30 (6C, SiCHj), 20.61 (1C, Ar-CH;), 59.41
(1C, OCHs), 71.04, 71.09, 72.40, 73.35 (4C, OCH,), 99.15,
101.33 (2C, C(C), 117.51, 133.17134.93, 1600.25 (6C, 7
).

Z R EEE, 4b 7.145 g (14.13 mmol), = F1HER:
ZH3.618 g (36.84 mmol)f4 5b 6.118 g, Y3 97.08%. 'H
NMR (CDClLs, 500 Hz) d: 0.25 (s, 12H, 3 X Si-CH3), 2.23
(s, 3H, Ar-CHs), 3.38 (s, 3H, OCH3), 3.55 (t, J=5.0 Hz,
2H, CH,), 3.65 (t, J=4.9 Hz, 2H, CH,), 3.67 (t, J=5.0 Hz,
2H, CH,), 3.75 (t, J=4.8 Hz, 2H, CH,), 3.88 (t, J=5.0 Hz,
2H, CH,), 4.34 (t, J=5.0 Hz, 2H, CH,), 7.19 (s, 2H, 2X
Ar-H); “C NMR (CDCls, 125 Hz) 6: 0.32 (6C, SiCH3),
20.62 (1C, Ar-CHs), 59.39 (1C, OCHs), 70.95, 71.07,
71.14, 71.53, 72.34, 73.28 (6C, OCH,), 99.14, 101.32 (2C,
C(C), 117.49, 133.15, 134.90, 160.27 (6C, KIf).

1.7 ZZ_Fz-(4-BE-26-ZZREXKEIE)FEL(6a)
=7 —E-(4-BE-2,6-— ZHREFEE)REL(6b) IS
X

76 25 mL G F A 5a 0.870 g (2.16 mmol),
JC/K THF 8 mL, Jo/K FEE 8 mL, 2.501 g To/AKBRIREN, %
PREHE 1 h, 138, 2T, HEIT AR EMAK 6a 0.554
g, W% 99.22%. "H NMR (CDCls, 500 Hz) 6: 2.25 (s, 3H,
Ar-CHj3), 3.25 (s, 2H, 2 X CH), 3.38 (s, 3H, OCH3), 3.56 (t,
J=4.6 Hz, 2H, CH,), 3.74 (t, J=5.0 Hz, 2H, CH,), 3.87 (t,
J=5.1Hz, 2H, CH,), 4.36 (t, J=5.0 Hz, 2H, CH,), 7.24 (s,
2H, 2X Ar-H); C NMR (CDCls, 125 Hz) d: 20.63 (1C,
Ar-CHj3), 59.40 (1C, OCHj3), 70.83, 71.01, 72.40, 73.66
(4C, OCH,), 79.93 (1C, CH=), 82.06 (1C, C=), 116.71,
133.43, 135.50, 160.55 (6C, #3IF).

Z 8 iR EEAE, 5b 0.492 g (1.10 mmol), 1 g oK%
PR L (04K 6b 0.319 g, W% 96.03%. 'H NMR
(CDCls, 500 Hz) d: 2.25 (s, 3H, Ar-CHj), 3.29 (s, 2H, 2 X
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CH), 3.37 (s, 3H, OCH3), 3.54 (t, J=4.8 Hz, 2H, CH,),
3.60~3.71 (br, 4H, 2XCH,), 3.75 (t, J=5.0 Hz, 2H,
CH,), 3.86 (t, J=5.0 Hz, 2H, CH,), 4.35 (t, J=5.0 Hz, 2H,
CH,), 7.24 (s, 2H, 2 X Ar-H); '*C NMR (CDCls, 125 Hz) 6:
20.67 (1C, Ar-CHs), 59.36 (1C, OCH3), 70.81, 70.92,
71.07, 71.12, 72.33, 73.64 (6C, OCH,), 79.89 (1C, CH=),
82.19 (1C, C=), 116.74, 133.45, 135.47, 160.53 (6C,
).

1.8 4-t+/\IxEE-2,6-"HEK(7a)f0 4-+HixEE-
2,6- B ZE(7Tb)BIE B

76 50 mL BB A 2 7.188 g (19.98 mmol),
DMF 25 mL, Jo/KBRIREH 3.548 g (25.71 mmol), HiiHE S
min, BIABALTJ\LE 6.65 g (19.97 mmol), Hii¥E 5h,
NIPBERF, NN 50 mL 7K, 50 mL X3 Ayl AAE, T
W, 2T, DEAERAENE O 7a 12.22 g, XK
100%. "H NMR (CDCls, 500 Hz) : 0.88 (t, J=7.0 Hz, 3H,
CH3), 1.18~1.47 (br, 28H, 14X CH,), 1.50~1.60 (m, 2H,
CH,), 1.85~1.95 (m, 2H, CH,), 2.23 (s, 3H, Ar-CH3), 3.92
(t, J=6.1 Hz, 2H, OCH,), 7.57 (s, 2H, 2 X Ar-H).

S _FREEE, LAY 2 7.186 g (19.98 mmol), IR
ARA1DUkE 5.522 g (20.01 mmol)f3 LAk 7b 11.04 g,
W% 99.23%. 'H NMR (CDCl;, 500 Hz) 6: 0.88 (t, J=7.0
Hz, 3H, CH;), 1.20~1.42 (br, 20H, 10X CH,), 1.49~1.58
(m, 2H, CH,), 1.84~1.95 (m, 2H, CH,), 2.23 (s, 3H,
Ar-CH3), 3.92 (t, J=6.6 Hz, 2H, OCH,), 7.57 (s, 2H, 2%
Ar-H).

1.9 FIRFHOTEN 8 IEH

£ 50 mL SLALE NN 6a 0.554 ¢ (2.15 mmol),
7a 5.174 g (8.45 mmol), Jo/K THF 23 mL, Jo/K = 2%
13 mL, ME/IKGES/T 5 min, FFIDAN =R 4
1B4E 0.053 g, = AELE 0.062 g, AL VAR 0.024 g, 2514
BEbE 14 h, I8, FEZHTAF 8a 0.538 g, UL 6a ilE
20.40%. '"H NMR (CDCl;, 500 Hz) d: 0.90 (t, J=6.8 Hz,
3H, CHy), 1.15~1.47 (br, 28H, 14X CH,), 1.48~1.58 (m,
2H, CH,), 1.85~1.94 (m, 2H, CH,), 2.29 (s, 6H, 2X
Ar-CH3), 2.32 (s, 3H, Ar-CH3), 3.31 (s, 3H, OCH3), 3.46
(t, J=4.8 Hz, 2H, CH,), 3.70 (t, J=4.5 Hz, 2H, CH,), 3.93
(t, J=5.0 Hz, 2H, CH,), 4.16 (t, J=6.3 Hz, 4H, 2X OCH,),
4.47 (t, J=5.0 Hz, 2H, CH,), 7.28 (s, 2H, 2 X Ar-H), 7.30
(s, 2H, 2X Ar-H), 7.60 (s, 2H, 2 X Ar-H); “C NMR
(CDCls, 125 Hz) 6: 14.49 (2C, CHs), 20.40, 20.79, 23.08,
26.68, 29.76, 30.11, 30.81, 32.33 (35C, 3 X Ar-CHs, 32X
CH,), 59.33 (1C, OCHs), 70.99, 72.33, 73.79, 74.71 (4C,
OCH,), 90.14, 90.37, 92.44 (4C, C=C), 117.58, 117.73,
133.39, 134.46, 134.63, 135.21, 140.56, 158.00, 159.10
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(18C, =ANZKIN).

Z M R EEME, 6b 0.319 g (1.06 mmol), 7b 2.072 g
(3.73 mmol)75 8b 0.221 g, LA 6b i % 18.00%. 'H NMR
(CDCls, 500 Hz) o: 0.87 (t, J=7.0 Hz, 3H, CH;), 1.15~
1.40 (br, 20H, 10X CH,), 1.47~1.56 (m, 2H, CH,), 1.80~
1.90 (m, 2H, CH,), 2.27 (s, 6H, 2X Ar-CH;), 2.30 (s, 3H,
Ar-CH3), 3.34 (s, 3H, OCH;), 3.47 (t, J=4.9 Hz, 2H,
CH,), 3.54 (br, 4H, 2 X CH,), 3.69 (t, J=4.7 Hz, 2H, CH,),
3.89 (t, J=5.0 Hz, 2H, CH,), 4.13 (t, J=5.0 Hz, 4H, 2 X
OCH,), 4.43 (t, J=4.9 Hz, 2H, CH,), 7.26 (s, 2H, 2X
Ar-H), 7.28 (s, 2H, 2 X Ar-H), 7.58 (s, 2H, 2X Ar-H); "*C
NMR (CDCls, 125 Hz) 6: 14.50 (2C, CHj), 20.43, 20.80,
23.09, 26.68, 29.77, 30.09, 30.81, 32.33 (27C, 3 X Ar-CHj,
24X CH,), 59.38 (1C, OCH3), 70.88, 70.95, 71.08, 72.29,
73.74, 74.72 (6C, OCH,), 90.12, 90.37, 92.45 (4C, C=C),
117.58, 117.72, 133.40, 134.46, 134.63, 135.24, 140.56,
157.97, 159.29 (18C, =/AIF).

Z W R EEME, 6b 0.532 g (1.76 mmol), 4b 3.123 g
(6.17 mmol)75 8¢ 0.987 g, LA 6b 1% 52.99%. 'H NMR
(CDCls, 500 Hz) 0: 2.31 (br, 9H, 3 X Ar-CH3), 3.30 (s, 6H,
2XOCHj3), 3.45 (br, 30H, 15X CH,), 4.35 (br, 2H, CH,),
4.45 (br, 4H, 2 X CH,), 7.26~7.70 (br, 6H, 6 X Ar-H).
110 FIRFHATEY 9c BIE K

E 50 mL BN 8a 0.490 g (0.40 mmol),
= HHRE 24 0.214 g (2.18 mmol), J5/K THF 7 mL, G
K= 5 mL, WA 15 min, FFIMAZ=
RILRE S 0.034 g, =IRKEEEE 0.055 g, ML TR
0.028 g, # M H: 14 h, TUE, AHENTTH 92 0477 g, LU
8a 1A% 97.22%. '"H NMR (CDCl;, 500 Hz) d: 0.28 (s,
18H, 6XSi-CHj), 0.91 (t, J=6.9 Hz, 3H, CHj), 1.10~
1.47 (br, 56H, 28 X CH,), 1.50~1.60 (m, 2H, CH,), 1.82~
1.89 (m, 2H, CH,), 2.29 (s, 6H, 2X Ar-CH;), 2.32 (s, 3H,
Ar-CH3), 3.31 (s, 3H, OCHs), 3.47 (t, J=5.0 Hz, 2H,
CH,), 3.72 (t, J=5.0 Hz, 2H, CH,), 3.95 (t, J=5.0 Hz, 2H,
CH,), 4.25 (t, J=6.5 Hz, 4H, 2XOCH,), 4.50 (t, J=5.1
Hz, 2H, CH,), 7.25 (s, 2H, 2X Ar-H), 7.28 (s, 2H, 2X
Ar-H), 7.30 (s, 2H, 2 X Ar-H); *C NMR (CDCl;, 125 Hz)
8: 0.33 (6C, SiCH;), 14.49 (2C, CH3), 20.69, 23.09, 26.67,
29.76, 30.11, 30.93, 32.33 (35C, 3X Ar-CHs, 32X CH,),
59.29 (1C, OCHj3), 70.99, 72.35, 73.73, 74.86 (4C, OCH,),
89.83, 90.33, 98.95, 101.62 (8C, C=C), 117.69, 117.90,
132.95, 133.00, 134.37, 134.62, 134.90, 159.22, 160.01
(18C, =ANZKIN).

Z M R EEE, 8b 0.221 g (0.19 mmol)75 9b 0.199 g,
LA 8b 5% 95.30%. '"H NMR (CDCls, 500 Hz) d: 0.29 (s,

Chin. J. Org. Chem. 2012, 32, 81~87
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18H, 6XSi-CH;), 0.89 (t, J/=7.0 Hz, 3H, CHj), 1.10~
1.40 (br, 40H, 20 X CH,), 1.49~1.59 (m, 2H, CH,), 1.80~
1.90 (m, 2H, CH,), 2.29 (s, 6H, 2 X Ar-CHj3), 2.32 (s, 3H,
Ar-CH3), 3.36 (s, 3H, OCH,), 3.49 (t, J=2.9 Hz, 2H,
CH,), 3.57 (br, 4H, 2X CH,), 3.72 (t, J=5.1 Hz, 2H, CH,),
3.93 (t, 2H, CH,), 4.25 (t, J=6.4 Hz, 4H, 2 X OCH,), 4.48
(t, 2H, CH,), 7.25 (s, 2H, 2 X Ar-H), 7.28 (s, 2H, 2 X
Ar-H), 7.29 (s, 2H, 2 X Ar-H); *C NMR (CDCls, 125 Hz)
J: 0.33 (6C, SiCH3), 14.50 (2C, CH3), 19.57, 23.09, 26.68,
29.78, 30.12, 30.94, 32.34 (27C, 3X Ar-CHs, 24X CH,),
59.33 (1C, OCHj3), 70.86, 70.98, 71.08, 72.28, 73.68, 74.86
(6C, OCH,), 89.83, 90.30, 98.96, 101.59 (8C, C=C),
117.70, 117.85, 117.89, 132.97, 133.32, 134.37, 134.62,
134.91, 159.22, 159.99 (18C, =/HIE).

Z W _EIREEE, 8¢ 0.987 g (0.93 mmol)fH 9¢ 0.304 g,
L 8¢ #H I F 32.72%. 'H NMR (CDCls, 500 Hz) 6: 0.27 (s,
18H, 6XSiCH3), 2.28 (s, 6H, 2X ArCHs), 2.31 (s, 3H,
ArCH;), 3.34 (s, 3H, OCH;), 3.35 (s, 6H, 2X OCHj),
3.48~3.80 (br, 24H, 12X CH,), 3.91 (t, J=8.5 Hz, 6H, 3 X
CH,), 4.42 (t, J=8.5 Hz, 4H, 2X CH,), 4.49 (t, 2H, CH,),
7.18~7.30 (br, 6H, 6 X Ar-H).
111 FHFIN10 G

7625 mL $ G F A 92 0.477 g (0.41 mmol),
Ji/K THF 8 mL, Jo/KFHEE 7 mL, Jo/KBKIRSH 2.500 g,
PidE 3 h, 18, IEMZET, FEEHT1S 10a 0.400 g, CE
95.38%. '"H NMR (CDCls, 500 Hz) 6: 0.88 (t, J=7.1 Hz,
3H, CH3), 1.10~1.42 (br, 56H, 28 X CH,), 1.43~1.55 (m,
2H, CH,), 1.76~1.86 (m, 2H, CH,), 2.28 (s, 6H, 2X
ArCHj3), 2.30 (s, 3H, ArCHj), 3.23 (s, 2H, 2 X CH), 3.28 (s,
3H, OCH3), 3.44 (t, J=4.9 Hz, 2H, CH,), 3.69 (t, J=5.0
Hz, 2H, CH,), 3.92 (t, J=4.9 Hz, 2H, CH,), 4.23 (t, J=6.5
Hz, 4H, 2 X OCH,), 4.47 (t, J=5.0 Hz, 2H, CH,), 7.24 (s,
2H, 2XAr-H), 7.26 (s, 2H, 2X Ar-H), 7.30 (s, 2H, 2X
Ar-H); *C NMR (CDCl;, 125 Hz) 6: 14.48 (2C, CH3),
20.70 (3C, Ar-CH;), 23.08, 26.56, 29.75, 30.10, 30.82,
32.32 (32C, CH,), 59.29 (1C, OCHj3), 70.99, 72.33, 73.74,
75.00 (4C, OCH,), 80.35, 81.47, 90.05, 90.22 (8C, C=C),
116.79, 117.83, 117.90, 133.09, 134.40, 135.00, 135.14,
159.00, 160.19 (18C, =/AIF).

Z W R EEME, 9b 0.199 g (0.18 mmol)f5 10b 0.143
g, L 8c i 82.83%. 'H NMR (CDCls, 500 Hz) 6: 0.87
(t, J=6.9 Hz, 3H, CH3), 1.10~1.40 (br, 40H, 20X CH,),
1.44~1.53 (m, 2H, CH,), 1.76~1.86 (m, 2H, CH,), 2.28
(s, 6H, 2 X ArCH,), 2.30 (s, 3H, ArCH3), 3.24 (s, 2H, 2 X
CH), 3.33 (s, 3H, OCH3), 3.47 (t, J=5.0 Hz, 2H, CH,),
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3.54 (br, 4H, 2X CH,), 3.69 (t, J=4.5 Hz, 2H, CH,), 3.90
(t, J=4.9 Hz, 2H, CH,), 423 (t, J=6.4 Hz, 4H, 2X
OCH,), 4.45 (t, J=5.0 Hz, 2H, CH,), 7.25 (s, 2H, 2X
Ar-H), 7.26 (s, 2H, 2 X Ar-H), 7.30 (s, 2H, 2X Ar-H); *C
NMR (CDCls, 125 Hz) 6: 14.49 (2C, CH;), 20.73 (3C,
Ar-CHj3), 23.08, 26.56, 29.76, 30.10, 30.82, 32.33 (24C,
CH,), 59.35 (1C, OCHj), 70.86, 70.97, 71.08, 72.28, 73.69,
75.01 (6C, OCH,), 80.33, 81.50, 90.05, 90.20 (8C, C=C),
116.79, 117.83, 117.90, 133.11, 133.29, 134.40, 135.00,
135.14, 159.27, 160.17 (18C, =/AIE).

Z M _EREEE, 9¢ 0.304 g (0.30 mmol)75 10¢ 0.251
g, LA 8ciHI# 97.84%. "H NMR (CDCls, 500 Hz) d: 2.30
(s, 6H, 2 X ArCH3), 2.32 (s, 3H, ArCHj3), 3.31 (s, 2H, 2 X
CH), 3.35 (s, 3H, OCH3), 3.37 (s, 6H, 2>X OCHj3), 3.48~
3.80 (br, 24H, 12X CH,), 3.90~4.50 (br, 6H, 3XCH,),
7.23~7.35 (br, 6H, 6 X Ar-H).

112 FHRKIF 11 IS

10a 0.069 g %1 90 mL Jo/KNtAE, &1 100 mL fH
w2k 78 100 mL BB 0.258 g Jo/K &AL
T4, 0.051 g oK G AL, 15 mL Jo/KmEne, % Mpidt ~
15> GRS HL N 10a [ JC/KIEBES R, 96 hil 5T, SRJE P
$24 h, #3250 mL 73, AN 40 mL =& e
30 mL #KZUK, #8), &, T2 50 mL 28Kk —
W, T, KU 75 2 = U e FIBR B e e, i £ 2
2 BRI A 112 0.034 g, WK 49.28%. m.p. 125
‘C; "H NMR (CDCls, 500 Hz) o: 0.87 (t, J=6.7 Hz, 12H,
4X CHy), 1.10~1.40 (br, 112H, 56 X CH,), 1.40~1.50 (m,
8H, 4X CH,), 1.78~1.86 (m, 8H, 4X CH,), 2.28 (s, 12H,
4 X ArCH3), 2.30 (s, 6H, 2X ArCH;), 3.28 (s, 6H, 2X
OCHj,), 3.31 (t, J=4.1 Hz, 4H, 2X CH,), 3.49 (t, 4H, 2 X
CH,), 3.86 (t, 4H, 2X CH,), 4.36 (t, J=6.4 Hz, 8H, 4X
OCH,), 4.56 (t, 4H, 2X CH,), 7.23 (s, 4H, 4 X Ar-H), 7.24
(s, 4H, 4 X Ar-H), 7.27 (s, 4H, 4 X Ar-H); "C NMR
(CDCls, 125 Hz) 0: 14.47 (4C, CH;), 20.75 (6C, Ar-CHj),
23.07, 26.51, 29.76, 30.00, 30.08, 30.19, 30.58, 32.32
(64C, CH,), 59.17 (2C, OCH3), 700.71, 71.12, 72.12, 73.76
(8C, FZEMkE LI OCH,), 75.26 (4C, 4G THIEM
W% E%) OCH,), 78.52, 79.15, 90.29, 91.01 (16C, C=C),
116.69, 117.74, 117.95, 132.76, 133.77, 134.29, 134.83,
160.09, 161.94 (36C, /N /™ K ¥ ). HRMS caled for
C140H200010 2043.5304 (M +1), found 2043.5304.

Z I LR EEME, 10b 0.088 g 75 11b 0.024 g, &K
27.27%. m.p. 125 C; '"H NMR (CDCls, 500 Hz) J: 0.85 (t,
J=5.7 Hz, 12H, 4X CH3), 1.00~1.30 (br, 80H, 40X CH,),
1.40~1.50 (m, 8H, 4 X CH,), 1.78~1.80 (m, 8H, 4 X CH,),
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2.29 (s, 12H, 4X ArCH3), 2.30 (s, 6H, 2 X ArCH3), 3.29 (s,
6H, 2X OCH3), 3.33~3.51 (br, 16H, 8 X CH,), 3.84 (t, 4H,
2X CH,), 4.37 (t, 8H, 4XOCH,), 4.56 (t, J= Hz, 4H, 2X
CH?), 7.24 (s, 8H, 4 X Ar-H), 7.28 (s, 4H, 4 X Ar-H); “*C
NMR (CDCls, 500 Hz) 6: 14.55 (4C, CH;), 20.82 (6C,
Ar-CH3), 23.13, 26.53, 29.85, 30.04, 30.15, 30.26, 30.61,
32.38 (48C, CH,), 59.32 (2C, OCH3), 70.71, 70.86, 71.32,
72.23, 73.75 (12C, SEEEkE 1) OCH,), 75.28 (4C, &5
AR T A IE BB BE ) OCHy), 78.49, 79.10, 90.25,
91.09 (16C, C=C), 116.69, 117.68, 117.95, 132.87,
133.77, 134.33, 134.85, 161.00, 161.87 (36C, /NANFEIR).
HRMS caled for CysH 76012, 1907.3357 (M+—|-1), found
1907.3357.

ZIE LR EEE, 10¢ 0.066 g 73 11c 0.024 g, K
36.36%. m.p. 149 ‘C; '"H NMR (CDCls, 500 Hz) &: 2.30
(s, 12H, 4 X ArCH3), 2.31 (s, 6H, 2 X ArCH3), 3.27 (s, 12H,
4XOCHs), 3.28 (s, 6H, 2XOCH;), 3.41 (t, J=4.6 Hz,
12H, 6 X CH,), 3.48 (t, J=3.9 Hz, 12H, 6 X CH,), 3.52 (t,
12H, 6 XCH,), 3.61 (t, J=4.5 Hz, 12H, 6 X CH,), 3.87 (t,
J=4.2 Hz, 12H, 6 X CH,), 4.50~4.63 (br, 12H, 6 X CH,),
7.17~7.30 (br, 12H, 12X Ar-H); >C NMR (CDCl;, 125
Hz) d: 20.75 (6C, ArCH;), 59.20 (2C, OCHj3), 64.11 (4C,
OCH;), 70.72~73.94 (36C, OCH,), 78.45, 79.13, 90.28,
91.15 (16C, C=C), 116.54, 117.72, 117.76, 132.91,
133.09, 133.82, 134.31, 134.76, 160.72, 161.90 (36C, 7~
ANZEFR). HRMS caled for Cyo0H 20044 1706.8326 (M™+
1), found 17006.8326.

2 #R54He
21 XTFHFRKIWER. EHRAE

Arl 5 = HIERE ZH R N, SR AF RS A ) 5
FER, A E RS PR AR e A T e GV SE A g
B, 1R VISR T 100% R B0 B, 22 i 2= A 4
Jei, PRUT i sSORARIT AR BR 255 (&4 3a, 3b, 4a,
4b, 8a, 8b, 8c kL B/ DHAFAEF . AP AFREM
THoL, Bk, 232192 H s e N RSB BT R —20
SN, U R T B RCE — B TR, DU A RV R AR
TRAE; IR IR A BOKFR N, Ay G 2R B e N R A,
RN T s MRS T RS AT R NV A TG K
SATFEERIR =, RN AL 75 A 5 [P e EE 2K A
REAEH; BT 583 QRIEREEMI I, 2 AR 1S I,
REM B 1E 287, DA EST B8 Y8 B DD 3R A i 0 ki

ASCIE T BARZEHRIAY UV I PL (UV s
WL Amax =280 nm VE R, RS TR AL RAL Anax =384
nm)(WIE 1 FoR), A0 BRI e A
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FIAE . S APEIE AT AR T, — OB G 7 &8 45
R ARG R s = YR 5 RN, X R TR AR AE
FEARPR IR ZRIF [ PR KRS AR GEIRBRIR 731 (2R
PEBEAL T F01 AN, AN 23 52 00 28 b i S0 ~F T A 2,
REHERN 7> TIRRGE BN 1, (R S IRBOIR 737 2R P e Ak
DTN, RN AR T IR X AT R
W1 IR B DL (1 WU A T b KA F Il (1 1
T, IR IR G5 e 5 1 35 S 1) T T 4 R S PR AR AE,
PR BE D B RN T 307 2R A [ PRSI B T, o SR
ST I AN A2 LA ASE PN I B AR T KBRS 1T A,
Iy TR IR AR R R AT TR [ MR AT PP 44, DAL, JX3K
S AN K70 5 HAT AR (R i . BIAE A Sc e
FINTRAESER LA FERRE ARG Ko 7 184 70, XA
A 0 RGeS R A5 PAY B 1) 5 1) e~ T 4
R, X7 IS AT Fr i M =2 et B

R TR D 205 K, W BEL 6D, A
i B ] PR IRBIA I N, 237 IR I A T AT
PR Ok T e Hoger S5 R IIX RN 414 454411
O FAT AT LU J 1] SUARIB o, i DD s A I b
¥ 18] mem AT AT AR BT IR BERI L), B
J TR T A AT P S5 R SN Hoger S5 HE K5
P AN B TG P D A R T RE A TR B
55 I 2R PERE (Y 2 DAT %, HI2E, Hoger 35 BRI T
PRI TR O, DR PR I, n] i
Bl ANKRIN RN BE 0 55— RIA P I BUBR B, X
TIANAE TG G R™. TRAEFR Py 7 L2021
BN 0 7T N SE A D P G- i B N2 N 1T il N
RETHSE, TR SE A AR T I 1 A TR Y T SR AR
&R ARSI Hoger AOTIAE R U & B BAT N 4%
PYI Ik R BE I R HRER 11a, 11b, 11e B2 R4 PYHLIR]
HEKZ, AR RIS S5 4, i AAN BETE 1k

B,

Chin. J. Org. Chem. 2012, 32, 81~87

© 2012 Chinese Chemical Society & SIOC, CAS

References

[1] Cheng, X. H.; Ju, X. P.; Hoger, S. Chin. J. Org. Chem. 2006, 26(5),
733 (in Chinese).

(FEmear, #9750, Sigurd Hoger, A AL, 2006, 26(5), 733.)

[2] Rosselli, S.; Ramminger, A. D.; Wagner, T.; Silier, B.; Wiegand, S.;
Haupler, W.; Lieser, G.; Scheumann, V.; Hoger, S. Angew. Chem.
2001, /173, 3233.

[3] Rosselli, S.; Ramminger, A. D.; Wagner, T.; Lieser, G.; Hoger, S.
Chem. Eur. J. 2003, 9, 3481.

[4] Hoger, S.; Morrison, D. L.; Enkelmann, V. J. Am. Chem. Soc. 2002,
124(23), 6734.

[5] Zhang, J. S.; Moore, J. S. J. Am. Chem. Soc. 1994, 116, 2655.

[6] Fischer, M.; Lieser, G.; Rapp, A.; Schnell, I.; Mamdouh, W.;
Feyter, S. D.; Schryver, F. C. D.; Hoger, S. J. Am. Chem. Soc. 2004,
126,214.

[7] Kawase, T.; Seirai, Y.; Darabi, H. R.; Oda, M.; Sarakai, Y.;
Tashiro, K. Angew Chem. 2003, 115(14), 1662.

[8] Kawase, T.; Nishiyama, Y.; Nakamura, T.; Ebi, T.; Matsumoto, K.;
Kurata, H.; Oda. M. Angew Chem. 2007, 119(7), 1104.

[9] Xie, Z.; Zhang, W.; Huang, P. C. Chin. J. Org. Chem. 2002, 22(8),
543 (in Chinese).

(B, 5K, TOISRE, A AULE, 2002, 22(8), 543.)

[10] Moore, J. S. Acc. Chem. Res. 1997, 30, 402.

[11] Hoger, S. J. Polym. Sci.: Part A: Polym. Chem. 1999, 37, 2685.

[12] Hoger, S. Chem. Eur. J. 2004, 10, 1320.

[13] Cheng, X. H.; Hoger, S. Chem. J. Chin. Univ. 2007, 28(1), 65 (in
Chinese).

(FEB22r, Sigurd Hoger, &% FAALF F4R, 2007, 28(1), 65.)

[14] Liu, W. JI.; Zhou, Y.; Zhou, Q. F.; Ma, Y. G.; Pei, J. Org. Lett.
2008, /0(11), 2123.

[15] Staab, H. A.; Neunhoeffer, K. Synthesis 1974, 424.

[16] Hoger, S.; Enkelmann, V.; Bonrad, K.; Tschiers, C. Angew. Chem.,
Int. Ed. 2000, 39, 2267.

[17] Hoger, S.; Cheng, X. H.; Ramminger, A. D.; Enkelmann, V.; Rapp,
A.; Mondeshki; M.; Schnell, 1. Angew. Chem., Int. Ed. 2005, 44,
2801.

[18] Hoger, S.; Weber, J.; Leppert, A.; Enkelmann, V. Beilstein J. Org.
Chem. 2008, 4, 1.

[19] Kouwer, P. H. J.; Jager, W. F.; Mijs, W. J.; Picken, S. J. Macro-
molecules 2002, 35, 4322.

(Cheng, F.; Zheng, G)

http://sioc-journal.cn/ 87




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


