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N s 2n-BuLi  PhBil, f 10
™MSs”\ J ™S Giner-80°C THF reflux T

Br TMS S S TMS

(57% yield)
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00000000 ooooooooooan
oo
mp 114-116°C; MS (m/z) 594 (M™); 1H NMR (in CDCls) § = 0.32 (s, 18H, TMS protons),
7.22 (s, 2H, thiophene ring protons), 7.29-7.37 (m, 3H, mphenyl and p-phenyl protons),
7.84 (dd, 2H, J= 2.3 and 7.7Hz, o-phenyl protons) 13C NMR (in CDCls) § = 0.10, 110.1, 40

127.8, 130.6, 137.7, 140.5, 141.6, 154.0, 161.4. Anal. Caled for C20H25BiS2Siz: C, 40.39;
H, 4.24. Found: C, 40.28; H, 4.13.
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mp 159-161°C; MS (m/z) 622 (M*); 'H NMR (in CDCls) §=0.34 (s, 18H, TMS protons),
2.33 (s, 6H, methyl protons), 7.27-7.35 (m, 3H, m-phenyl and p-phenyl protons), 7.84
(dd, 2H, J = 2.3 and 7.7Hz, o-phenyl protons) 3CNMR (in CDCls) §=0.19, 18.9, 127.6,
130.6, 133.3, 137.7, 150.0, 154.4, 159.3, 162.9. Anal. Calcd for C22H29BiS2Si2: C, 42.43; H,
4.69. Found: C, 42.58; H, 4.36.
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OO

mp >300°C; MS( m/z ) 550 ( M*); !'H NMR (in CDCl3) & = 7.19-7.41 (m, 7H, m and
pphenyl and phenylene protons ), 7.76 ( dd, 2H, ophenyl protons ) 7.79 ( dd, 2H,
phenylene protons ) 7.96 (dd, 2H, phenylene protons ) ; 13C NMR (in CDCl3) § = 122.77,
124.05, 124.25, 125.04, 127.96, 131.01, 137.42, 143.17, 145.38, 155.99, 156.54, 157.25 .;
Anal. Caled for C22H13BiSs2: C, 48.00; H, 2.38. Found: C, 48.07; H, 2.20.

oooad
dododoooooboobobob bbb o000 ooooooooao
goooooooooao
gogogad
goobooooboobobooboboobbuoobboooboooDboooobo
gdad

gz 1) BuLi §’2 1) BF5°OFt, 32

AN 2) TolBiCl, AN 2) brine ~
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R R | R !

Tol Cl

R: a= p-Me, b= p-Ph, c = p-OMe Tol = p-MeCgH4
d=pCl,e=H, f=ptert-Bu
g = p-CF3, h = p-F, i= p-NMe,,
j= m-Me, k= o-Cl, 1= m-Cl
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10-70u-2-2F V7 /)FF7ERI -5, 5-UFFLF (a)

(L% 1 8 %) mp 186-189 °C; 'H NMR (400 MHz, CDCls): §2.24 (3H, s), 7.26 (1H, d, J
=17.6 Hz), 7.47 (1H, t, J= 8.0 Hz), 7.72 (1H, t, /= 8.0 Hz), 8.24 (1H, d, /= 7.6 Hz), 8.33
(1H, d, J=17.6 Hz), 8.65 (1H, s), 8.83 (1H, d, J=8.0 Hz). Anal. Calc. for C13H10BiClO2S:
C, 32.89; H, 2.12. Found: C, 32.71; H, 2.08%.

Oo00oao
Oo00oao
10-70n-2-7x=A7=x/)FT7ERIL-5, 5-UFXT K (b) :

(=1 9%) mp 151-154 °C; 'H NMR (400 MHz, CDCls): 6§ 7.41 (1H, d, J= 7.2 H2),
7.47 (2H, t, J= 7.6 Hz), 7.50 (1H, dt, J= 0.8, 7.6 Hz), 7.60 (2H, d, J= 8.0 Hz), 7.66 (1H,
dd, J=1.6,8.0 Hz), 7.75 (1H, dt, J= 1.2, 7.2 Hz), 8.37 (1H, dd, /= 1.2, 8.0 Hz), 8.41 (1H,

d, /= 8.0 Hz), 8.85 (1H, d, J=7.2 Hz), 9.05 (1H, d, J= 1.6 H2).
oooo
oooo

10-7vu-2-A Xy 72 /)FTERIL-5, 5-UFFTF (¢) :

(U2 3 2 %) mp 146-149 °C; 'H NMR (400 MHz, CDCls): §3.83 (3H, s), 6.90 (1H, dd, /
=22, 8.5 Hz), 7.47 (1H, t, /= 7.6 Hz), 7.72 (1H, t, J= 7.6 Hz), 8.29 (1H, d, J= 7.6 Hz),
8.31(1H, d, J/=7.6 Hz), 8.43 (1H, d, /=2.2 Hz), 8.82 (1H, d, J= 7.6 Hz). Anal. Calc. for

C13H10BiCl0sS: C, 31.82; H, 2.05. Found: C, 31.83; H, 2.03%.
Ooooao

ooooao

2, 10-Y7unr7x/)F7ERI-5, 5-UFFLF ) :

(% 2 3%) mp 169-172 °C; 'H NMR (400 MHz, CDCls): 6 7.44 (1H, dd, J= 2.0, 8.4
Hz), 7.50 (1H, dt, J= 1.2, 7.6 Hz), 7.77 (1H, dt, J= 1.2, 7.6 Hz), 8.27 (1H, d, /= 8.4 Hz),
8.35(1H, d, J/=8.0 Hz), 8.80 (1H, d, J= 1.6 Hz), 8.85 (1H, d, J=7.6 Hz). Anal. Calc. for
C12H7BiCl2028: C, 29.11; H, 1.42. Found: C, 29.20; H, 1.48%.

ooboooad
oboooad

10-7un7=x/)FTEARAIL-5, 5-VFFT K (e) :

(=% 3 0%) mp 222-225 °C; 'H NMR (400 MHz, CDCls): 6 7.40 (2H, dt, /= 1.2, 7.2
Hz), 7.55 (2H, dt, /= 1.2, 7.2 H2), 8.15 (2H, dd, /= 1.2, 7.2 Hz), 8.64 (2H, dd, J=1.2, 7.2
Hz). Anal. Calec. for C12HsBiCl0:2S: C, 31.30; H, 1.75. Found: C, 30.8; H, 1.7%.

obooo
ooboooad

10-7mnu-2~tert 7F V7 = JFTEARIL-5, 5-UFFTF (f) :

(U= 1 5%) mp 183-185 °C; 'H NMR (400 MHz, CDCls): §1.35 (9H, s), 7.46-7.49 (2H,
m), 7.72 (1H, dt, /= 1.2, 7.6 Hz), 8.28 (1H, d, /= 8.0 Hz), 8.34 (1H, d, /= 8.0 Hz), 8.83
(1H,d, J=17.6 Hz),8.90 (1H, d, /= 1.6 Hz). Anal. Calc. for C16H1sBiCl102S: C, 37.19; H,
3.12. Found: C, 37.15; H, 3.08%.
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000D
000D
10-7uu-2-b)INARAFANT =2 /) FTERI -5, 5-UFFT LR (g

(X% 9 %) mp 116-119 °C; 1H NMR (400 MHz, CDCls): §7.51 (1H, t, /= 6.0 Hz), 7.73

(1H, d, J= 6.4 Hz), 7.79 (1H, t, J= 6.0 Hz), 8.38 (1H, d, /= 6.0 Hz), 8.43 (1H, d, /= 6.2

Hz), 8.87 (1H, d, J= 6.0 Hz), 9.06 (1H, s).

Oo0o0oao

Oo0o0oao
10-Zun-2-744a7=z ) FTEAIL-5, 5-U4FT K (h) : 10
(X% 1 5%) mp 195-197 °C; 'H NMR (400 MHz, CDCls): 6 7.12 (1H, dt, J= 8.4, 2.4

Hz), 7.50 (1H, t, J= 7.6 Hz), 7.76 (1H, dt, /= 6.0, 1.2 Hz), 8.34-8.39 (2H, m), 8.59 (1H,

dd, /=6.8,2.8 Hz), 8.39 (1H, d, /= 7.6 Hz).

Oo0o0oao
Oo00oao
2-VAFATI/)-10-/upurz/)FTEAI -5, 5-UFFT K () :
(L= 2 2 %) mp 253-257 °C; 'H NMR (400 MHz, CDCls): §3.07 (6H, s), 6.55 (1H, dd, J
=2.4,88 Hz), 7.43 (1H, dt, J= 0.8, 7.6 Hz), 7.67 (1H, dt, J= 1.2, 7.6 Hz), 8.17 (1H, d, J=

2.4 Hz), 8.17 (1H, d, J= 8.8 Hz), 8.26 (1H, dd, J= 0.8, 7.6 Hz), 8.79 (1H, d, J= 8.0 Hz). %
Anal. Calec. for C14H13BiCINO2S: C, 33.38; H, 2.60; N, 2.78. Found: C, 33.65; H, 2.59; N,
2.73%.
o000
ooooo
10-7u8-3-AF L7z /)FTERAI-5, 5-UFFTF () :
(X2 4 %) mp 102-104 °C; 'H NMR (400 MHz, CDCls): 62.40 (3H, s), 7.47 (1H, dt, J=
0.8, 7.6 Hz), 7.54(1H, dd, /= 1.2, 7.6 Hz), 7.72 (1H, dd, J= 1.2, 7.6 Hz), 8.16 (1H, d, J=
0.8 Hz), 8.33 (1H, dd, J/=1.2, 7.6 Hz), 8.71 (1H, d, /= 7.2 Hz), 8.82 (1H, dd, /= 0.8, 7.6 30
Hz). Anal. Calc. for C13H10BiClO:2S: C, 32.89; H, 2.12. Found: C, 32.96; H, 2.11%.
Ooooao
ooooa
4, 10-Yr/uu7=)FFERIL-5, 5-UFFT K (k) :
(1N 2 2%) mp 179-181 °C; 'H NMR (400 MHz, CDCls): 6§ 7.38 (1H, dd, J= 1.2, 8.0
Hz), 7.47-7.57 (2H, m), 7.89 (1H, dt, J= 1.2, 7.2 Hz), 8.43 (1H, dd, /= 1.2, 8.0 Hz), 8.74
(1H, dd, /=0.8, 7.2 Hz), 8.89 (1H, dd, J= 1.2, 7.2 Hz). Anal. Calec. for C12H7BiCl202S:
C, 29.11; H, 1.42. Found: C, 29.63; H, 1.47%.
Ooo0ooao 40

gooogod
1, 10-¥Y7um7xc)FT7ERIL-5, 5-UFFTF () :

(V% 3 5%) mp 189-193 °C; H NMR (400 MHz, CDCls): 6 7.43 (1H, t, J = 7.6 Hz),
7.54 (1H, dt, J=1.2, 7.6 Hz), 7.74 (1H, dd, /= 0.8, 8.0 Hz), 7.84 (1H, dt, J= 1.2, 7.6 Hz),
8.24 (1H, dd, /=0.8, 7.6 Hz), 8.44 (1H, dd, /= 0.8, 7.6 Hz), 9.08 (1H, dd, /= 0.8, 7.6 Hz).

good
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mp 250 °C (decomp.); 'H NMR (400 MHz, DMSO-de): 6.74 (2H, dd, J= 2.4, 8.4 Hz), 8.07
(2H, d, J=8.4 Hz), 8.28 (2H, d, J= 2.4 Hz), 10.50 (2H, s); IR (KBr): v = 3560, 3500, 3550
(br), 1580, 1560, 1420, 1320, 1300, 1290, 1210, 1150, 1120, 1100, 1060, 1010, 880, 870,

TBS = -BuMesSi
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830, 710, 690, 580, 560, 530 and 510 cm-1.
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Oooooooooooooogogoao
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9 1) LTMP 1) BF3-OFt,
2) ToIBlCI2 2) brine
. THF, 70 °C CHoClp, 0 °C

R:a=p-Ph,b=pOMe, c=H Tol = p-MeCGH4
d = p-tert-Bu, e = p-CF3 LTMP = lithium tetramethylpiperidide
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0
10-7vu-2-Jx2=/V7=/)FTEARAI-5-FF K (a)

(UL 7 %) mp 171-172 °C; 'H NMR (400 MHz, CDCls): & 7.38 (1H, t, J = 7.2 Hz), 7.42-7.46
(3H, m), 7.55-7.60 (4H, m), 8.17 (1H, d, J= 7.6 Hz), 8.21 (1H, d, J= 8.0 Hz), 8.65 (1H, d, J=7.6
Hz), 8.85 (1H, d, /= 1.6 Hz).

Ooooao
Ooo0ooao
10-78-2-A ML T2 /) FTERAIL-5-FFLF (b)

(UL 1 6 %) mp 219-222 °C; 'H NMR (400 MHz, CDCls): § 3.86 (3H, s), 6.84 (1H, dd, J=2.8,
8.0 Hz), 7.39 (1H, dt, J = 1.2, 7.6 Hz), 7.55 (1H, dt, J= 1.2, 7.6 Hz), 8.11 (2H, d, J = 8.0 Hz), 8.21
(1H, d, J= 2.8 Hz), 8.62 (1H, d, J= 6.4 Hz).

0000
0000
10-/mur7c ) FFTERI~5-FFTF (0) :

(U= 1 0%) 'H NMR (400 MHz, CDCl3): § 7.40 (2H, dt, J= 1.1, 7.5 Hz), 7.55 (2H, dt, J= 1.1,
7.3 Hz), 8.15 (2H, dd, J= 0.7, 7.5 Hz), 8.63 (2H, dd, /= 0.8, 7.3 Hz).
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10-7ma-2-tert-7FAL7x/)FTELRAIV-5-FF K (d :

(UL 1 0 %) mp 99-102 °C; 'H NMR (400 MHz, CDCl3): § 1.33 (9H, s), 7.38-7.42 (2H, m), 7.55
(1H, dt, J=1.2, 7.2 Hz), 8.10 (1H, d, /= 8.0 Hz), 8.13 (1H, dd, /= 1.2, 7.6 Hz), 8.63 (1H, dd, J=
1.2,7.6 Hz), 8.70 (1H, d, /= 1.6 Hz).
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107 nu-2-R)I7LFaRrAFLT7 ) FTERIL-5-FFTF (e) :

(UL 8 %) mp 114-118 °C; '"H NMR (400 MHz, CDCls): § 7.44 (1H, t, J= 7.2 Hz), 7.60 (1H,

J=17.2Hz), 7.66 (1H, d, J= 8.0 Hz), 8.18-8.21 (2H, m), 8.65 (1H, d, J= 8.0 Hz), 8.87 (1H, s).
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