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Tablel. A7 F o ~DT aEA)VT7 == )UVLDOKILSE

DR
cat.[Cu](5 mol%),
Additive Br, Pr
Pr—=—Pr + (PhS) =
1a 2a AcOH, in air Pr SPh
100 °C, 18 h 3a
Entry [Cu]-L Additive 3a (%)*
1 Cul-bpy KBr 38
2 Cul-bpy BrCH,CH,Br  trace
3 Cul-bpy n-BusNBr 81
4 Cul-none n-BusNBr 44
5 Cul-Phen n-BusNBr 65
6 Cul-TMEDA N-BusNBr 21
7 CuBr-bpy n-BusNBr 77
8 CuCl-bpy n-BusNBr 5
9 CuBr;-bpy n-BuyNBr 15
10 CuCl,-bpy n-BusNBr trace
11 Cu(OAc),-bpy n-BusNBr trace

“Isolated yields after silica gel chromatography.

WIZ, TZ TR ULIERHERZREIZLT, kxle, 71
o, BEORUVANLT 4 RORISHEIZOWTERE L 72
(Table 2),
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(272 o7z (Entries 2-3), £/, ka2 7V — LT AL
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TIFNTANT 4 Bb BAF7255 R % 5 2 7 (Entries
8-10),
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Table 2. At lC X 27 L F o DAL T = =)Lk
Cul-bpy (5 mol%),

n-Bus,NX X R
11— 2 3 —_
R 1 A 1/2(2 Sk AcOH, in air, RHSR?’
100 °C 3
Entry 3 X () 3%
1 R!=R2%=nPr, R3>=Ph Br 18 81
2 R'=R?=nPr, R>=Ph I 18 80
3 R'=R%=nPr,R>=Ph  Cl 18 42
4 R'=R2%=nPr, Br 18 85
R3=4-MCC6H4
5 R'=R2=nPr, Br 18 87
R3:4—M60C6H4
6 R'=R%=nPr, Br 18 65
R3:4—BI'C6H4
7 R'=R2=nPr, Br 24 45

R3:4—02NC6H4
8 R!=R?=nPr,R*=Me Br 18 74

10 R'=R*=nPr,R®=nBu Br 18 76
11 R'=R%=nPr,R>=Bn  Br 18 81

12 R!= R%=Et, R*=Ph Br 18 71

13 R'=R?=Ph, Br 42 70
R3:4—M6C6H4
14 R'=Ph, R>=Me, Br 18 94
Ri=Ph (98/2)°

15  R!=Ph,R>=Et,R>=Ph Br 18 86

16 R!'=Ph, R>=CH,0Ac, Br 438 69
3=Ph
17 R'=Me, Br 36 85
R’= CH,0Ac, R*=Ph (87/13)¢
“Isolated yields after silica gel chromatography. ® Cul was used 10 mol %.
¢ Determined by 'H NMR. ¢ These isomers can separate by silica gel
chromatography.© Regio-isomers were obtained in the ratio of 1:1. f
3-Phenyl-2-propyn-1-ol was used as a starting material.£2-butyn-1-ol was
used as a starting material.
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Scheme 1. SRS O FRA

1/2(PhS),, n-BuyNX

Cul-bpy (5 mol %) X Pr
Pr——p = + (PhS)
' " AcOH, 100°C,18h  Pr' _ SPh ?
1 O1a | under N 3 2a
(1.0 mmol) X=1(3a):22 % 60 %
Br (3b): 28 % 70 %

Scheme 2. [El{A& PhSCu(l) D S D 4

n-BuyNI, bpy | Pr
Pr—=—Pr + PhSCu =
1a 4 AcOH, 100 °C, Pr SPh
(0.2 mmol) (0.2 mmol) 18 h, air 3a
49%

(PhS); 25%

Table 3. PhSCu(1) D i ME D FHAL

bpy
PhSCu ——————— 1/2(PhS),
Solv., 100 °C, 2a
(0.3 mmol) in air, 18 h

Entry Solvent 2a (%)

1 AcOH 92

2° 48

3¢ 57

4 DMF 43

5 DMSO 35

[solated yield after silica gel chromatography. "bpy was not added. This
reaction was carried out at room temperature.
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Table 4. Fii 51 DORRGT 2

4-MeCgH4SO,Na, MX, X
- [Cu]-bpy(8 mol%) PH X R
54 AcOH, air 6 SO,CgH4Me-4
Entry [Cu] MX (equiv.) °C) 6
(%)
1 Cul KBr (1.1) 100 40
2 KBr (3.0) 80 74
3 LiBr (3.0) 80 50
4 NaBr (3.0) 80 25
5 N-BusNBr 80 10
3.0)
6 CuBr KBr (3.0) 80 27
7 CuCl KBr (3.0) 80 17
8 CuOAc KBr (3.0) 80 70
9 CuCN KBr (3.0) 80 66
10 CuBr; KBr (3.0) 80 72
11 CuCl, KBr (3.0) 80 26
12 Cu(OAc), KBr (3.0) 80 50

?Reaction condition: A mixture of 5 (0.3 mmol), 4-MeC¢H,SO,Na (0.33
mmol), MX and Cul-bpy (1:1, 0.024 mmol) was treated in AcOH (0.3 mL).
®Isolated yields after silica gel chromatography.
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Table 5. $AfiiiElc L5 7 L% D 2Lk =LAl 2

R3S02Na, MX,
i 2 CuI-bpyFS mol%) RN R2
AcOH, air, SO,R3
5 80 or 100 °C, 18 h 6

Entry 6 X 6 (%)°

1 R'=Ph, R?>=H, R*=Ph Br 74

2 R'=Ph, R?>=H, Br 74
R3:4—MCC6H4

3 R!=Ph, R?>=H, Br 70
R3=4-MeOCsH,4

4 R!=Ph, R?>=H, Br 42
R3:4—ACNHC6H4

5 R'=Ph, R?>=H, Br 61f
R3:4—C1C6H4

6 R!=Ph, R?>=H, Br 70
R3=4-C1C6H4

7 R'=Ph, R?>=H, R3*=Me Br 62

8 R!=Ph, R?>=H, I 71
R3=4-MeC¢H4

9 R!=Ph, R?>=H, Cl 69
R3:4—M€C6H4

10 R'=4-MeC¢Hs, R>=H, Br 64
R3:4—MCC6H4

11 R!'=4-MeOCsH4, R=H, Br 62
R3=4-MeC¢H4

12 R!=2-Py, R*=H, Br 66
R3:4—M€C6H4

13 R'=nHex, R?=H, Br 35
R3:4—MCC6H4

14 R!=Ph, R>=Me, Br 75¢
R3=4-MeC¢H4

15 R!=Ph, R?=Et, Br 63¢°°
R3:4—M€C6H4

16 R'=Ph, R>=CH,0OAc, Br 70
R3:4—MCC6H4

* Reaction condition:
MX (0.9 mmol) and Cul-bpy (1:1, 0.024 mmol) in AcOH (0.3 mL) was
stirred at 80 or 100 °C. "Isolated yields after silica gel chromatography. “The
reaction was performed at 100 °C wusing MX (0.33 mmol).
4(E)-4-Bromo-5-(4’-methylphenylthio)-4-octene was obtained in 32%. 36 h.
42 h.

A mixture of 5 (0.3 mmol), RSO,Na (0.33 mmol),

Scheme 3. £ EHX TIZEIT D G

TsNa, KBr, Br
Cul-bpy(8 mol%),
Ph——R PR
5 AcOH, 100 °C
Under N, S0O,CeHsMe-4
R=H :10%

R = Me: 13%
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Table 6. 5 K—EiH I v ) v Wk HTuET7 L
=)V A VIR DI @

Ar?B(OH),,
Pd(PPh3),(5 mol%),
Br K,CO4 Ar?
Ph)ﬁ : Ph™S
SOLAr dioxane, H,O, 100°C . SOLAr"
7
Entry  Ar! Ar? Time 8
(h) (%)°
1 4—M6C6H4 4—MGC6H4 18 94
2 4-MeOCeH4 18 95
3 4-CICeH4 18 85
4 4-OHCC¢Hy4 20 88
5 4-MeO,CsHs 20 60
6 Me 18 trace
7 4—C1C6H4 4—MGC6H4 18 62

*Reaction condition: A mixture of 7 (0.2 mmol), ArB(OH), (0.22 mmol),
K,CO; (0.1 mmol) and Pd(PPhs), (5 mmol%) in dioxane (0.8 mL) and H,O
(0.1 mL) was stirred at 100 °C. ‘Isolated yields after silica gel
chromatography.
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MeoNCH2CH2;0OCgH4Bpin
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K2CO3 dioxane-H 20,100 °C,
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EtMgBr(5eq)
Ph NiCly(dppe) (8 mol%) Ph
= Et,0, reflux, 15 h -
PH  SCgH4-Me - Ph  Et
729% 75%(Z/E =93/7)
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