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1:2,6- 2- ) ( 1)
2,6— (100.0g,042 ) 2- (165.09,086 ) 1¢ DMF
. K,C0O3(120.0g,0.87 ) . 90 .
DMF , 500 . (3x400 ) , (1x200 )
, MgSO, . , 12
5.21 g(65% ) . H NMR(CDCI ;)3 (ppm): 0.92—0.98(m, 12H, CH 3), 1.34—1.54(m, 16H), 1.

75—1.81(m, 2H, CH(CH 3)), 4.02(d, J = 5.5 Hz, 4H, OCH ), 7.19(d, J = 8.4 Hz, 2H), 7.70(s, 2H), 8.19(d,
J = 8.5 Hz, 2H); 3 C NMR(CDCl;): 11.12, 14.06, 23.04, 23.88, 29.08, 30.51, 39.34, 71.34, 110.64, 120.8

4,127.00, 129.62, 135.88, 164.29, 182.27. 49 51 ; FD—MS: m/z 464(M ).
2: 4— —2—t— ( 2)
18 4— (100.0 g, 0.53 ), (91.0g,1.34 ), t—
(TBDMS-CI)(96.5g,0.64 ) DMF 100 .
3 , 3 MgSoO , .
, 154.2 g(62% ) . TH NMR(CDCI3)3 (ppm): 0.07
(s, 9H), 0.91(s, 6H), 4.65(s, 2H), 7.17(d, J = 8.3 Hz, 2H), 7.42(s, J = 8.3 Hz, 2H); 13 C NMR(CDCl3): 1
1.71, 21.93, 29.48, 67.89, 124.13, 131.27, 134.82, 144.02; FD—MS: m/z 301(M ).
3:2,6— 2- )—9,10—- (4- ) ( 3)
2(67.29,0.22 ) 300 THF —-78 . —-60
n—BuLi( 25M,86 ,0.22 ) . , - -
78 1 . 1(30.0g,0.065 ) 200 THF
. TLC . HI ( 57%, 145
g, 065 ) TBDMS . 10
. , 3
: . MgSO,
20:80 .
— 20.2 g(48% ) . 1H NMR(CDCl ;)3 (ppm): 0.82—0.89(m,
12H, CH3), 1.26-1.43(m, 16H), 1.60—-1.66(m, 2H), 1.85(s, br, 2H, OH), 3.72(d, J = 5.5 Hz, 2H, OCH %),
4.89(s, 4H, ), 6.84(d, J = 2.0 Hz, 2H), 7.00(dd,J ;=9.3Hz,J,= 2.2 Hz, 2H), 7.47(d, J = 7.9 Hz,
4H, ), 7.52(d, J = 9.7 Hz, 2H), 7.61(d, J = 7.8 Hz, 4H, ); 13 ¢ NMR(CDCl3): 11.17, 14.0
3, 23.00, 23.89, 29.08, 30.64, 39.16, 65.37, 70.17, 103.90, 127.07, 126.98, 127.13, 128.07, 129.56, 131.
46, 134.74, 138.95, 139.85, 155.71. 110 112 ; FD—MS: m/z 646(M ).
4:2,6— - )—9,10—- (4- ) ( 4)
3(4.40 g, 6.8 ) 25 THF 0 .PBr (1.3 ,17 )
MgSO, . 15:85 CH,Cl,:
3.90¢ (74% ) . 1H NMR(CDCI ;)3 (ppm): 0.8
2-0.88(m, 12H, CH 3), 1.23-1.42(m, 16H), 1.61-1.69(m, 2H), 3.71(d, J = 5.7 Hz, OCH 2), 4.67(s, 4H,
), 6.78(d, J = 2.4 Hz, 2H), 7.00(dd, J ,=9.5Hz, J ,= 2.4 Hz, 2H), 7.43(d, J = 8.0 Hz, 4H, ),
7.49(d, J = 9.5 Hz, 2H), 7.62(d, J = 8.0 Hz, 4H, ); 13 ¢ NMR(CDCl3): 11.15, 14.06, 23.04, 23.88,
29.03, 30.62, 33.46, 39.06, 70.36, 103.83, 120.29, 126.81, 127.98, 129.27, 129.53, 131.68, 134.40, 136.
91, 139.84, 155.80. 105 107 ; FD—MS: m/z 772(M ).
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5:2,6— (2- )—9,10— (4-— ) ( 5)

4(3.80¢9, 4.9 ) 95 ,29 ) 50 4
100 . , 3.94¢g
(90% ) .1H NMR(CDCI ;)5 (ppm): 0.83—0.89(m, 12H, CH 3), 1.27—1.43(m, 28H), 1.59—1.
66(m, 2H), 3.34(d, J = 41.7 Hz, 4H, ), 3.71(d, J = 5.3 Hz, 4H, OCH »), 4.08—-4.18(m, P(O)OCH ,, 8
H), 6.84(d, J = 2.3 Hz, 2H), 6.99(dd, J 1= 9.5Hz, J ,= 2.4 Hz, 2H), 7.42(d, J = 7.8 Hz, 4H, ), 7.
48(d, J = 9.5 Hz, 2H), 7.55(dd, J 1=8.0 Hz, J ,= 2.2 Hz, 4H, ); ¥ C NMR(CDCl3): 11.21, 14.04,
16.46, 16.54, 23.01, 23.92, 29.14, 30.66, 32.89, 34.72, 39.37, 62.20, 62.29, 70.02, 103.95, 120.00, 127.
00, 128.06, 129.56, 129.99, 130.08, 130.71, 130.83, 131.44, 131.47, 134.67, 138.12, 138.17, 155.76.
94 96 ; FD—MS: m/z 886(M ).

6:2,6— (2- )-9,10— (4- ) ( 6)
3(10.0 g, 0.015 ) 180 (PCC)(8.0 g,
0.037 ) . . 100 1
. 3 .
HCl, MgSO , . 1:1 CH,Cly:

7.09(70% )
1H NMR(CDCI )& (ppm): 0.82—0.88(m, 12H, CH 3), 1.20—1.43(m, 16H), 1.60—1.68(m, 2H), 3.70(d,
J=5.5Hz, OCH ,), 6.73(d, J = 2.2 Hz, 2H), 7.04(dd, J ;= 9.5 Hz, J , = 2.4 Hz, 2H), 7.44(d, J = 9.5 Hz,

2H), 7.67(d, J = 8.0 Hz, 4H, ), 8.15(d, J = 8.0 Hz, 4H, ), 10.21(s, 2H, ); Bc
NMR(CDCI3): 11.13, 14.02, 22.97, 23.87, 29.07, 30.59, 39.12, 70.22, 103.37, 120.80, 127.59, 129.12, 13
0.00, 132.03, 134.01, 135.69, 146.38, 156.10, 192.00. 125 127 ; FD—MS: m/z 642(M ).
7 25-  ( )-3,6— ( 7)
(DMSS, 50 g, 0.22 ) . (100 )
2 100 , . TLC (CH ,Cl,
, 1/1) DMSS 120 4
EtOH .
EtOH : 82 g( ) . 1H NMR(CDCl )
& (ppm): 3.39(s, 4H), 3.65(s, 6H, COOCH 3), 7.09—7.38(m, 10H, ), 10.62(s, 2H, NH); ¥ C NMR(CD
Cl;): 27.65, 50.84, 88.71, 124.63, 124.75, 129.12, 139.35, 156.74, 169.31. 236 238 ; FD—MS
:m/z 378(M ).
8: 25— ( ) ( 8)
7(809,021 ) CH,Cl ,
TLC(CH,Cl,:  , 1/1) . , CH ,Cl,
EtOH i CH, Cl, ,
, EtOH . 739 ¢
2% ) .1H NMR(CDCIl3)3 (ppm): 3.83(s, 6H, COOCH 3), 7.00—7.34(m, 10H, ), 8.00(
s, 2H, ), 8.56(s, br, 2H, NH); ** C NMR(CDCl;): 52.20, 118.58, 118.96, 119.71, 122.06, 129.38, 13
7.71, 141.88, 167.78; 164 166 ; FD—MS: m/z 376(M ).
9: N,N,N*,N'— 2,5— ( 9)
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8(40 g, 0.11 ), (200 ,1.79 ),K ,C03(20g,0.14 ) (1.4 49,0022 )
N, . 185 24 . TLC(CH ,Cl,: , 1/1)
. CH, Cl, . CH, Cl, ,
. EtOH EtOH .
45 g(80% ) . H NMR(CDCI 3)3 (ppm): 3.35(s, 6H, COOCH 3), 6.96—7.28(m, 2
OH, ), 8.44(s, 2H, ); ¥ C NMR(CDCl3): 51.94, 122.69, 123.00, 129.18, 131.00, 132.47, 142.1
7, 147.32, 166.76; 249 251 ; FD—MS: m/z 528(M ).
10: 1,4— —-2,5—- (N,N— ) ( 10)
LiAIH,(6.49,0.17 ) N, . THF(400 )
0 . 9(409,0.076 ) 60 . 15
45 . TLC(CH,Cl,: , 1/1) . 0
.30 , . 4
Na, SO, .
34 g(95% ) . AA8790—-138. 4.36(s, 4H, ), 7.00—7.50(m, 22H,
); 208 210 ; FD—MS: m/z 472(M ).
11: 2,5— (N,N— ) ( 11)
(PCC, 30 g, 0.064 ) CH ,CL(350 ) Ny
10 , . TLC(CH»Cl,: , 1/1) 90
. CH,Cl, .
(CH, Cl, : , 1/1) . ,
. 21.5 g(7
2% ) .1H NMR(CDCl3) & (ppm): 7.01-7.06(m, 12H), 7.24—7.29(m, 8H), 7.61(s, 2H), 10.
13(s, 2H); ¥ C NMR(CDCl3): 123.13, 123.53, 129.10, 129.80, 136.49, 146.49, 148.34, 189.51; 260

262 ; FD—MS: m/z 468(M ).

12:1,5— ( ) ( 12)
500 1,5— (15.0 g, 0.094 ), (27.29,0.2 ), n—
(3259,0.2 ) 200 DMF ) 90 , ,
700 .
25.2 g(80% ) .TH NMR(CDCIl3) & (ppm): 0.92(t, J = 6.5 Hz, 6H),
1.35-1.41(m, 8H), 1.52—1.57(m, 4H), 1.85—1.92(m, 4H), 4.10(t, J = 6.4 Hz, 4H), 6.81(d, J = 7.6 Hz, 2
H), 7.30—7.36(m, 2H), 7.84(d, J = 8.3 Hz); 92 93
13:15—-  ( )—4,8— ( ) ( 13)
12(10.0 g, 0.030 ) (1.92g,0.064 ) 10
HBr( 33%, 12.3 , 0.064 ) . 50 5
14.7 g(94% ) . H NMR(CDCl3) & (ppm): 0.92(t, J = 6.5 Hz, 6H), 1.36
—1.41(m, 8H), 1.51—1.57(m, 4H), 1.99—2.09(m, 4H), 4.13(t, J = 6.4 Hz, 4H), 5.31(s, 4H), 6.84(d, J =
8.2 Hz, 2H), 7.37(d, J = 8.2 Hz, 2H); 105 107
14: 4,8— -15- ( ) ( 14)
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50 13(9.0 g, 0.017 ) (75 ,0.044 )

4 100 . 10:90

6.5 g(59% ) . 'H NMR(CDCl3)3 (ppm): 0.92(t, J
= 6.8 Hz), 1.08(t, J = 7.1 Hz), 1.36—1.41(m, 8H), 1.47—1.54(m, 4H), 1.95—2.05(m, 4H), 3.75—3.91(m,
8H), 4.06—4.14(d t , 8H, OCH ), 4.14(s, 4H), 6.80(d, J = 8.2 Hz, 2H), 7.23-7.27(m, 2H)
:13 C NMR(CDCl3): 13.94, 16.23, 16.31, 22.52, 25.94, 28.84, 31.60, 33.92, 35.76, 61.34, 61.43, 68.84, 1
06.28, 106.29, 119.77, 119.92, 130.14, 130.24, 156.04. 80 82 ; FD—MS: m/z 628(M ).
15: 2,6— ( ) ( 15)

2,6— (30.0g,0.19 ) 90 400 DMF (81.6 g, 0.59 )

n— (9759, 059 ) . 700 ,

. 413 g(67% )
1H NMR(CDCI3)8 (ppm): 0.91(t, J = 6.9 Hz, 6H), 1.32—1.40(m, 8H), 1.44—1.54(m, 4H), 1.

77-2.86(m, 4H), 4.02(t, J = 6.6 Hz, 4H), 7.06—7.12(m, 4H), 7.60(d, J = 8.8 Hz, 2H); 78 79
16:1,5—  ( )-2,6— ( ) ( 16)
15(9.0 g, 0.030 ) (1.879,0.062 ) 40
HBr( 30%, 12.4 ,0.062 ) . 50 5
9.0g(58% ) . 1H NMR(CDCl ;)3 (ppmﬁ: 0.93(t, J = 6.9 Hz, 6H), 1.37-1.4

2(m, 8H), 1.51—1.61(m, 4H), 1.84—1.93(m, 4H), 4.18(t, J = 6.4 Hz, 4H), 5.07(s, 4H), 7.35(d, J = 9.3 H
z, 2H), 8.03(d, J = 9.3 Hz, 2H); 110 112

17:2,6—  ( )-15— ( ) ( 17)

50 16(8.0 g, 0.16 ) (13 ,0.078 ) :
4 100 . . 10:90

5.0 g(51% ) .1H NMR(CD
Cl3)d (ppm): 0.92(t, J = 7.0 Hz, 6H), 1.15(t, J = 7.0 Hz, 12H), 1.34—1.53(m, 12H), 1.79—-1.89(m, 4H),
3.71(d, J = 22.0 Hz, 2H), 3.91-3.96(m, 8H), 4.10(t, J = 6.6 Hz, 4H), 7.28(d, J = 9.5 Hz, 2H), 8.02(d,
J = 9.5 Hz, 2H); ® C NMR(CDCl3): 13.99, 16.25, 16.33, 22.60, 25.78, 29.68, 31.64, 61.75, 61.84, 69.41,

113.73, 113.88, 114.66, 114.70, 125.12, 125.20, 128.78, 152.81. 101 102 ; FD—MS: m/z 628(
M ).
18: 2,6— -15-  ( ) ( 18)
1,5— (20.0 g, 0.125 ) 400 0
(40.1 g, 0.250 ) . 1 .
2,6— -1,5— 36.1 g(90%
) . (36.0g,0.114 ) (13.09,024 ), 320

(50.0 g, 0.24 )

. , 25.5 g(
60% ) LH NMR(CDCl ;)& (ppm): 0.93(t, J = 6.8 Hz, 6H), 1.36—1.41(m, 8H), 1.55—1.60(
m, 4H), 1.88—1.98(m, 4H), 4.06(t, J = 6.6 Hz, 4H), 7.58(d, J = 9.0 Hz, 2H), 7.73(J = 9.0 Hz, 2H); 1B ¢

NMR(CDCl;): 14.03, 22.61, 25.69, 30.23, 31.69, 74.62, 113.73, 119.31, 130.11, 131.03, 148.04, 152.86.
41 43 ; FD—MS: m/z 486(M ).
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19:1,6—  ( ) —2,6— ( 19)

18(13.0g, 0.027 ) 110 THF —78

nBuLi ( 2.5M,32 ,0.080 ) -60
-78 1 . DMF(17 ,0.21 )
. (3x100 ) .
MgSO, . 6.72 g
(65% ) .1H NMR(CDCI3)3 (ppm): 0.93(t, J = 6.7 Hz, 6H, CH 3), 1.37-1.42(

m, 8H, ), 1.55—-1.60(m, 4H, ), 1.95—-2.00(m, 4H, ), 4.15(t, J = 6.7 Hz, 4H, OCH 2), 7.92(d, J
= 8.8 Hz, 2H, ), 7.89(d, J = 8.8 Hz, 2H, ), 10.60(s, 2H, CHO); 13 C NMR(CDCl;3): 14.01, 22.5
9, 25.65, 30.25, 31.63, 79.50, 119.53, 123.69, 127.51, 133.19, 161.56, 189.51. 50 52 ; FD—-M
S: m/z 384(M ).

20:15—- ( )-26— ( ) ( 20)
0 30 20 (1.90 g, 50 )
10 , 10 19(3.25 g, 8.4 )
30 1M KOH 30
. 3 MgSO, .
(2.91 9(88% ) , . 1H NMR(CDCI ;)3 (ppm): 0.93(
t,J = 6.8 Hz, 6H, CH 3), 1.37—1.42(m, 8H, ), 1.51-1.58(m, 4H, ), 1.87—1.97(m, 4H, ), 2.19
(s, br, 2H, OH), 4.00(t, J = 6.7 Hz, 4H, OCH ), 4.88(s, 4H, ), 7.50(d, J = 8.6 Hz, 2H, ). 7.8
4(d, J = 8.6 Hz, 2H, ).
21: 26— ( )-15-  ( ) ( 21)
20(2.90 g, 7.5 ) 15 THF 0 : 5 TH
F PBr; (1.7 , 18 )
5:95 :
2.61 g(68% ) . TH NMR(CDCIl ;)38 (ppm): 0.94(t, J = 6.8 Hz, 6H, CH 3), 1.39—
1.44(m, 8H, ), 1.55—-1.62(m, 4H, ), 1.92—2.01(m, 4H, ), 4.10(t, J = 6.6 Hz, 4H, OCH 2), 4.7
3(s, , 4H), 7.49(d, J = 8.7 Hz, 2H, ), 7.84(d, J = 8.7 Hz, 2H, ). 58 60
22:15- ( )-26— ( ) ( 22)
21(2.50 g, 4.9 ) 2 ,12 ) 100 4

20:80
2.34 g(76% ). TH NMR(CDCI3)d (p
pm): 0.94(t, J = 6.8 Hz, 6H, CH 3), 1.26(t, J = 7.1 Hz, 12H, CH 3), 1.38—1.43(m, 8H, ), 1.53-1.63(m,
4H, ), 1.88—1.98(m, 4H, ), 3.39(d, J = 21.7 Hz, 4H, OCH ), 3.99—-4.12(m, 8H, POCH ,), 7.55(d,

J = 8.8 Hz, 2H, ), 7.79(d, J = 8.8 Hz, 2H, ); 13 C NMR(CDCl;): 13.98, 16.28, 16.35, 22.59, 2
5.77, 26.14, 27.99, 30.40, 31.72, 61.97, 62.06, 75.09, 118.14, 120.62, 120.72, 128.30, 129.12, 153.51, 1
53.53, 153.64; 48 50 ;FD—MS: m/z628(M ).

23:9,9'— ( 23)
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(23.09,0.14 ) 200 THE -78 . n—BuLi(

25M, 65 ,0.16 ) , 1 . 20 THF n
- (27.4 9,017 ) . 2 n—BuLi(

25M, 65 ,0.16 ) 1 . . n— (27.4 g,
0.17 ) . ,

. MgSO, . 42.3 g(93%

) 1H NMR(CDCI3)3 (ppm): 0.57—0.66(m, 4H), 0.75(t, J = 6.7 Hz, 6

H), 0.86—0.90(m, 4H), 1.02—1.11(m, 8H), 1.91—1.97(m, 4H), 7.28—7.34(m, 6H), 7.67—7.69(m, 2H); 13

C NMR(CDCl3): 13.97, 22.57, 23.74, 29.73, 31.50, 40.42, 55.02, 119.62, 122.83, 126.67, 126.96, 141.13,
150.69.

24:27—  ( )-9.9— () ( 24)
23(15.0 g, 0.045 ) (1359, 045 ) 30% HBr 90
70 . 200
11.2 g
1H NMR(CDCl3)& (ppm): 0.58—0.65(m, 4H), 0.75(t, J = 6.7 Hz, 6H), 1.03—1.11(m, 12H),
1.92—1.98(m, 4H), 4.57(s, 4H), 7.32—7.35(m, 4H), 7.61(d, J = 7.7 Hz, 2H); 13 ¢ NMR(CDCl5): 13.96, 22.

45, 23.65, 29.51, 31.34, 34.32, 40.07, 55.14, 120.02, 123.66, 127.98, 136.91, 140.74, 151.66.
25:27—  ( )-9.9— () ( 25)

24(6.859,0.013 ) 50 . (4.55 g, 0.033 ),

(30 ,0033 ) 0.15¢g -18-6 .
10:90 :

2.8 g(51% ) 1

H NMR(CDCI 3)d (ppm): 0.58—0.65(m, 4H), 0.75(t, J = 6.7 Hz, 6H), 1.05—1.15(m, 12H), 1.93—1.99(m,

4H), 3.84(s, 4H), 7.28—7.32(m, 4H), 7.68(d, J = 7.7 Hz, 2H); ¥ C NMR(CDCl3): 13.96, 22.54, 23.73, 23.

91, 29.58, 31.46, 40.23, 55.46, 120.43, 122.42, 126.81, 128.93, 140.32, 151.97; 70 72 ; FD—

MS: m/z 412(M ).

26: 3—(2— ) ( 26)
(10.2g,0.42 ) 40 THF 3 :
(Grinard) . , 100 THF 2— (79.09,041 )
, 1 100 THF
. 3- (50.0g,0.31 ), [13- ( ) 1
(1.79,0.003 ) 100 THF
, 2N HCI
MgSO, .
2759 (46% ) .YH NMR(CDC

13)8 (ppm): 0.84—0.89(m, 6H), 1.19—1.33(m, 8H), 1.53—1.57(m, 1H), 2.56(d, J = 6.8 Hz, 2H), 6.87—6.
90(m, 2H), 7.19-7.23(m, 2H); 3 C NMR(CDCI5): 10.86, 14.12, 23.05, 25.70, 28.95, 32.58, .34, 40.46, 1
20.64, 124.79, 128.80, 141.93; FD—MS: m/z 196(M ).

27:25—  ( )—3—-(2— ) ( 27)



00

26(7.0 g, 0.036 )

30%, 0.088

(70%

, 18

)

),

NaHCO ;

(257 9,0086 ) 3
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HBr (
. 2
,9.6¢9
.1H NMR(

CDCl3)& (ppm): 0.84—0.91(m, 6H), 1.19—1.33(m, 8H), 1.53—1.61(m, 1H), 2.45(d, J = 7.2 Hz, 2H), 4.63
(s, 4H), 6.81(s, 1H); 3 C NMR(CDCIl3): 10.89, 14.09, 23.01, 25.33, 25.89, 26.66, 28.90, 32.73, 40.25, 13

0.49, 135.51, 140.00, 141.96; FD—MS: m/z 380(M).

100

NaH

EL

@

(b)

©

28: 2,5—

27(9.6 g, 0.025 )

9.0g¢g

29: —

30:

45

31

EL

(TO)

(

10:1

(72%

EL

30 mL
ITO

)-3—(2-

45

30 mg)

Mg Ag

)

)

(10.8 ,0.063 )

100

28)

4

. TH NMR(CDCI3)& (ppm): 0.82—0.89(m, 6H), 1.
25-1.31(m, 20H), 1.47—1.55(m, 1H), 2.42(d, J = 7.1 Hz, 2H), 3.19—3.29(m, 4H), 4.01—4.11(m, 8H), 6.
70(s, 1H); ¥ C NMR(CDCl;): 10.90, 14.10, 16.38, 16.45, 16.46, 23.08, 25.70, 28.98, 32.66, 32.69, 32.70,
40.48, 125.63, 129.37, 129.47, 139.91; FD—MS: m/z 496(M ).

THF
1:1 THF
(Teflon)
2000

29 -

EL

500

700

25
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T, Ty :
1 (PL) 1 EL
ITO/ /Mg:Ag EL . EL 31 . 4 5
22 . ,PL EL 22 EL — 6
[ 1]
My, () Te( ) O max ) O max ) ELA max )
4 32000 121 412 509 555 556
1 67200 225 448 362 562 ND®
5 34700 237 454 403 521 ND
30 2580 210 420 421 577 ND
18 204000 175 390 430 530 572
22 31100 149 395 404 664 668
34 5710 120 388 515 591 620
14 2740 105 290 408 506 572
9 36300 123 351 449 543 ND
17 2180 79 329 421 527 572
a b
1 H 1
EL
EL
(57)
1.
1
n

R, R 1 24 ;6 40

4 40 : ;

30 -




Arq, Ar,, Arz, Ary
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1 ,
Ary  Arp
3.
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, 1 -
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1 ,
Ar Ar
5.
1 )
Ar 1
; 6 28
1>

Ar

fr
— N - Ary

40
,Ars  Ary
JArg  Ary
AT
— N Ary
R ’
14 40
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