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Table 4 

Entry Solv. Time/h 23/% 22/% 11d% 2d/% Comments 

1 CH2Cl2 1 42 68 97 0 à«Ù«Ý 

2 CH3CN 0.5 47 9 quant. 0 à«Ù«Ý; kçÚEÞ§ 

3* toluene 9 Trace 139 42 28 12/34A¬[}zÓåJKSK 

4* ether 9 Trace 140 54 27 12/34A¬[}zÓåJKSK 

*Reaction temperature was raised to rt. 
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Table 5 

Entry Nucleophile 27/% 23/% 11d/% 22/% Comments 

1 28 0 39 quant. 97 29 155%  

2 30 0 >20 92 64 31 167% 
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1H 789:;<=>?@ A1H NMRB 

JEOL ALC400 (400MHz) 

Bruker Avance500 (500 MHz) 
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JEOL ALC400 (400MHz) 

Bruker Avance500 (500 MHz) 
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JEOL  JMS SX-102A 

 

NMR<=>?@+MN.OPQRST 1H NMRU+V?WXY@ZW[A\ 0.00B3M

13C NMRU+]>^^_@`A\ 77.0B3abcbd$efg0h45016 

 

'i5jk>^l?mWnopAPTLCB.+Wakogel-B5fAsilica gelB345016 

 

QqM!"+N.rs0QRSTt@u[vw9-Uxy16 

 

1,8-z{^|}n~�[ 4 

500ml��}<nW<��M0�U�� 100ml.���}?��` 10.0g3��M0�.�

�Q�P 1,8-zt��}n~�[ 10.0g3�� 100ml.��01��3 3����h�-

��6�P. 30 '��01�M ¡�3 200g #¢.£¤M¥b.¦§ 2.0g #¨©��

3���61l#ª«nW<��M¬®AIB25.0g3¬¯§�A48%B340ml.��0



1��. ¡�3£¤M°±.h 20 ������6¥b.?@²[ 200ml 3��1�M

³W´?35Rhµ¶0Ma#³W´?3·XY�[U¸¹º»6¥#µ�¸T¼2½

3·XY�[U 3 ¾¿À0MÁÂÃ1¼2Ä3·t[|Å�`#¨©¯��M¨©Æ

·¯UºÇ�M��}?��`UÈÉ��6�Ê3ËÌÍÎ0hÏPb�ÐÑ3ÒW`>

^l?mWnopMÓÔÕ0MjÖ×ÔÕ# 1,8-z{^|}n~�[3Ï�6GL 3.5gM

GØ 19Ù6 

m.p. 105 �. 1H NMR (400MHz, CDCl3) \7.22 (t, J = 7.8 Hz, 2H), 7.77 (d, J = 8.0 Hz, 

2H), 7.90 (d, J = 7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3) \ 119.4, 126.2, 128.8, 129.4, 

135.2, 136.9. IR (neat) v 3056, 2360, 1542, 1353, 1186, 1139, 904, 848, 808, 744 cm-1. 

Anal. Found: C, 42.01; H, 2.27; N, 0 %. Calcd for C10H6Br2: C, 42.00, H, 2.11. jÖ×Ô

Õ 

 

 

Ú<AznÛÅ@XY@B²pV@ 2d 

100ml ��}<nW<��M1,8-z{^|}n~�[ 2.0gA3.6mmolB3z²Y@²pV

@ 35.0ml .��0M��0Q�P°±.h n-BuLi ÜÝÞ[��(2.6M,6.60ml)3�-�

�61�����Mß[ànÛ�[ 3.14g3��M4���áâã��6·t[|Å�`

#¨©¯��3��M ¡3äå0M ¡�¸T¼2½3��²Y@U 3 ¾¿À0MÁÂ

Ã1¼2Ä3¨©Æ·¯UºÇ�M��}?��`UÈÉ��6a0hM�Ê3ËÌÍÎ

0hÏPb�ÐÑ.·XY�[ 10ml 3��M?�n@æ^��3ç��-0Mèé�

���6¥# ¡�.X~�p@3��M(À01ÔÕ3µê0MëìÁ½3Ï�6G

L 2.7gMGØ 80Ù6 

m.p. 244-5 �. 1H NMR (400 MHz, CDCl3) \ 6.94 (d, J = 7.2 Hz, 2H), 7.07-6.97 (m, 

20H), 7.37 (t, J = 7.8 Hz, 2H), 7.80 (d, J = 8.0 Hz, 2H). 13C NMR (100 MHz, CDCl3) 84.3, 

124.5, 126.4, 126.5, 126.6, 126.7, 129.5, 132.9, 136.1, 146.5. IR (neat) v 3056, 1488, 1444, 

1018, 742, 694. HRMS : calcd for C36H27O (M+), found 475.2067. ,í×îï 



 

ðñ#òóU²pV@ 2a-c 3Ï�6 

 

²pV@ 2a 

m.p. 187 �. 1H NMR (400 MHz, CDCl3) \ 2.21 (s, 3H) 2.24 (s, 3H), 6.76-6.80 (m, 4H), 

6.89-7.08 (m, 16H), 7.36 (t, J = 8.0 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H). 13C NMR (100 MHz, 

CDCl3) \ 20.9, 84.0, 124.8, 126.2, 126.4, 126.8, 126.9, 127.5, 127.6, 129.4, 132.8, 136.0, 

136.3, 143.6, 143.7, 146.5, 146.6. IR (neat) 3055, 3022, 1508, 1446, 1184, 1016, 822, 816, 

754, 700. HRMS : calcd for C38H31O (M+), found 503.2371.í×îï 

 

²pV@ 2b 

m.p. >300 �. 1H NMR (400 MHz, CDCl3) \ 2.23 (s, 12H). 6.78 (d, J = 8.0 Hz, 8H), 

6.91 ( d, J = 8.0 Hz, 8H), 7.35 (t, J = 8.0 Hz, 2H), 7.8 (dd, J = 8.2, 1.6 Hz, 2H). 13C NMR 

(100 MHz, CDCl3) \ 21.0, 83.9, 124.9, 126.2, 127.6, 129.4, 136.0, 136.7, 143.8. IR 

(neat) v 3024, 2918, 1508, 1219, 1184, 1012, 816, 808, 783, 773.HRMS : for C40H35O 

(M+), found 531.2687.í×îï 

 

²pV@ 2c 

m.p. 261-2 �. 1H NMR (400 MHz, CDCl3) \ 3.70 (s, 12H), 6.54 (d, J = 7.2 Hz, 8H), 

6.91 (d, J = 7.6 Hz, 2H), 6.95(d, J = 7.2 Hz, 8H), 7.36 (t, J = 7.6 Hz, 2H), 7.78 (d, J = 

8.0Hz, 2H). 13C NMR (100 MHz, CDCl3) \ 55.1, 83.5, 112.3, 124.8, 126.1, 126.4, 130.5, 

132.7, 137.0, 139.1, 157.9. IR (neat) v 1608, 1508, 1250, 1219, 1174, 1036, 825, 779, 765. 

HRMS : calcd for C40H35O5 (M+) , found 595.2495. í×îï 

 

 

 



zÒYæ[ Ar 

30ml ��}<nW<�.²pV@ 102.6mgA0.17mmolBM?@²[ 2.0ml 3ôbMêõ

ö÷01TMSClO4#?@²[��A0.24M,2.2ml,0.53mlB3��0Q�P°±.h��M

èé����6 ¡�3µ¶0MÏPb1îï3z²Y@²pV@UºRMø×îï#z

ÒYæ[3Ï�6GL 85.1 mgMGØ 64 Ù6 

1H NMR (400 MHz, CDCl3) \ 4.06 (s, 12H), 6.58 (d, J = 8.8 Hz, 4H), 7.08 (dd, J = 9.4, 

2.4 Hz, 4H), 7.13 (brd, 4H), 7.51 (d, J = 7.6 Hz, 2H), 7.64 (dd, J = 9.2, 2.4 Hz, 4H), 7.96 (t, 

J = 7.8 Hz, 2H), 8.81 ( d, J = 8.4 Hz, 2H).  13C NMR (100 MHz, CDCl3) \ 55.3,112.2, 

118.0,126.4, 130.1, 130.5, 138.3, 142.3, 151.6, 157.9, 190.8.   

 

 

âùï Ar 

30ml ��nW<�.zÒYæ[ 25.7mgA0.033mmolBM?@²[ 2.0ml 3ôbM��0

Q�PN,N,N’,N’-V?WXY@-1,4-nÛÅ�[zt�[ 11.1mgA0.068mmolB3���6

èé���M·t[|Å�`#¨©¯��3���.¸yh ¡äå3x»6 ¡�¸

T¼2½3��²Y@U 3 ¾¿À0MÁÂÃ1¼2Ä3¨©Æ·¯UºÇ�M��}?�

�`UÈÉ��6�Ê3ËÌÍÎ0hÏPb�ÐÑ3M'i5jk>^l?mWnopAÜ

ÝÞ[ : ��²Y@� 2 : 1#úÁ�Ê3ûü�Êg0hûüBU'ýþ÷��¥g.¸

yhMëìÁ½�ÏPb�6 

 

 

 

 

 

zÒYæ[ Ph 

30ml ��}<nW<�.²pV@ 48.1mgMÜÝÞn@æ^´ÿ!^"#@t@�p@



2.0ml 3ôbM��0Q�P°±.hM¥#$%�.êõö÷01 TMSClO4#?@²[

��A0.30M, 1.0ml, 0.3 0mmolB3���g&y¹Tg'D×gQyhR¹62(���M

�Ê3)$'ÍÎ0Mz²Y@²pV@3��M ¡�3t@u[vw9-Uµ¶��g

ëìÁ½� 54.5mgÏPb�6 

1HNMR (400MHz,CDCl3) \ 6.54 (brd, 2H), 6.73 (brd, 2H), 7.37 (brd, 2H), 7.42-7.59 

(brd, 2H), 7.75 (brd, 2H), 7.88 (brd, 2H), 8.05 (t, J = 7.6Hz, 2H), 8.23 (brd, 2H), 8.95 (dd, 

J = 8.6, 1.4 Hz, 2H). 13CNMR (100MHz, CDCl3) \ 127.7, 128.0, 129.7, 130.1, 131.9, 

136.6, 137.5, 139.7, 144.8, 151.0, 207.6. IR (KBr) 1578, 1359, 1087, 704,623, 541.   

 

zYt[ 

30ml��}<nW<�.AB#?@²[A2.0mlB��3ôbM��0Q�P 50�.hz

ÒYæ[ mgAB3���6 ¡�+* 9 ��U+×gQTM,-.g/0��hRQ�

y1zÒYæ[#)$'����6¥# ¡�.1�¯§}?��`#¨©¯��3��

�¥g.¸yh ¡3äå��6¼2½3��²Y@.¸yh 3 ¾¿À0MÁÂÃ1¼2

Ä3¨©Æ·¯UºÇ�M��}?��`UÈÉ��6�Ê3ËÌÍÎ0hÏPb�ÐÑ

3M'i5jk>^l?mWnopAÜÝÞ[2��²Y@� 521#úÁ�Ê3ûü�Ê

g0hûüBU'ýþ÷��¥g.¸yhM�ÏPb�6 

âùï 

m.p. 258 �. 1H NMR (400 MHz, CDCl3) \ 6.86-6.96 (m, 20H), 7.19 (d, J = 6.8 Hz, 2H), 

7.55 (t, J = 7.8 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H). 13C NMR (100 MHz, CDCl3) \ 75.1, 

123.1, 123.3, 125.2, 128.0, 130.8, 131.3, 144.8, 149.8. IR (neat) v 3055, 1585, 1490, 1438, 

906, 809, 781, 727, 696. í×îï. 

<@_[ 

1HNMR (400 MHz, CDCl3) \ 3.73 (t, J = 6.4 Hz, 2H), 3.43 (t, J = 7.0 Hz, 2H), 2.62 (m, 

2H).  

 



 

�Lï 

30ml ��}<nW<�. N,N-z²Y@tÅ�[ 36,8mgA0.25mmolB#·XY�[

A2.0mlB��3ôbM��0Q�Pp78�.hzÒYæ[ 63.0mgA0.096mmolB3��

�6 ¡�+* 30'U+×.M�P.* 30'0h3×gQTM¥# ¡�.1�¯§}

?��`#¨©¯��3���¥g.¸yh ¡3äå��6¼2½3��²Y@.¸y

h 3 ¾¿À0MÁÂÃ1¼2Ä3¨©Æ·¯UºÇ�M��}?��`UÈÉ��6�Ê

3ËÌÍÎ0hÏPb�ÐÑ3M'i5jk>^l?mWnopAÜÝÞ[ : ��²Y@ : 

>^^_@`� 10 : 1 : 10#úÁ�Ê3ûü�Êg0hûüBU'ýþ÷��¥g.¸y

hM�ÏPb�6 
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