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1-Ethoxycarbonyl-2-(1'-octynyl)- 1,2-dihydropy-
ridine(db)2| B}4. THF 2 mbL)<l] 50} 9l 1-oct-
yne(132.6 mg, 1.10 mmol)ell n-butyllithium(1.22 M
in hexane, 1.10 mmol)€- 7}5led —78 Toll 4] 308-7¢
uhg-Azick. THRG mL) €91 A}-4-3td pyridine
{83.1 mg. 1.05 mmol)3} ethyl chloroformate(119.6
mg, 1.10 mmol)E — 10 CollA 40¥-7F whg4j3) 3
—78 CE Y721 1-ethoxycarbonylpyridinium %
<] lithium octynide & F713}deh —78 CollA 80%
¥ x3} NaHCO«6 mL)E 7}3}ir ether(3X20 mL)
2 F239ch oWl #713¢ NaHCO(20 mL)2}
NaCl20 mL)E A3 ¥4 MgSO,2 X7 o
3o} Sofl A F A20lE 12 (ethyl acetate/he-
xane=1/10)& o143l w5 4T 2194 mg(77
%) 2gdt): IR(film) 2250, 1724 em™}, '"H NMR(200
MHz, CDCly) 6.87~6.70(m, 1H), 594(dd, /=842,
5.52 Hz, 1H), 5.67~5.42(m, 2H), 5.40~5.27(m, 1H),
427(q, J=6.69Hz, 2H), 2.16(t, f/=7.00 Hz, 2H),
1.60~1.06(m, 11H), 0.87(t, /=6.73 Hz, 3H).

CuBrSMe, & 8{of] lithium heptynide 2} 1-etho-
xycarbonylpyridinium chloride2}2] ®¢&. THF(2
mL)el| 3o} 2l 1-heptyne(104.7 mg, 1.09 mmol)<l|
n-butyllithium(1.22 M in hexane, 1.09 mmol)& 7}
#ed —78 Toll 4 307k 48211 ¥ THF(1 mL)el
Lo} ¢l CuBrSMe,(224.1 mg, 1.09 mmob)& 37}
st —78Collat 408-7F db-gA1Fck THF@mL)
Bu] g A3l pyridine(78.2 mg, 0.99 mmol)#
ethyl chloroformate(112.7 mg, 1.04 mmol)}& —78
Tl 3027 wHgA13] F HollA 2HE copper oct-
ynide €& 7% F 60%7F b4k vk
EYER 247 AH 252 &) o 243
kA7l ¥ £3 NaHCO,(6 mL)E 713} ether(3
X20 mL)2 $&3}9ic}. o|w -7]35& NaHCOL20
mL)9} NaCl(20 mL)E ¥z ¥ MgSO,2 AxA|
7le) oo} £ul A F FZ=wiE 2] I(ethyl
acetate/hexane=1/10)8 o] 43}« <5 4a%} S5a
2 77 90.3 mg(37%)F 55.1 mg(23%) Vck: 4a:
IR(film) 2230, 1722 cm™!, '"H NMR(200 MHz, CDCly)
6.85~6.66(m, 1H), 5.94(dd, j/=8.79, 562 Hz, 1H),
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5.67~541(m, 2H), 540~-526(m, 1H), 427(q, /=
7.01 Hz, 2H), 2.15(t, /=7.04 Hz, 2H), 1.50~ 1.20(m,
9H), 0.87(t, /=638, Hz, 3H), 5a: IR(film) 2230,
1730cm™’, 'H NMR(200 MHz, CDCl,) 6.86~6.72
(m, 2H), 4.92~4.85(m, 2H), 4.24(q, /=7.08 Hz, 2H),
3.94~3.90(m, 1H), 2.16(t, /=7.00Hz, 2H), 1.69~
1.13(m, 9H), 0.89(t, fJ=6.38 Hz, 3H).
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Table 1. Reaction of activated pyridinium salts with

metal alkynide
(\j Activator @ R-csc-met _ [
W _ W% ~ THF.78%C NN
1 Act Act R
Entry  Activator R Met  Isolated
vield, %*
a TBSOTRf #-CiH,; Li2) 0
BF,(3) 14
b PhOCOCI  n-CgHy; Li 64(3)
BF, 42(18)
¢ MeOCOCI  #-C;Hj5 Li 73(3)
BF, 54
MgBr 85°
d EtOCOCI  n-CgHy; Li 77
n-C.H,, 74
48¢
(CH,),5i 66
CeH; 66

“The numbers in parentheses indicate the isolated
yield of alkyl alkynoate(pheny! 2-nonynoate, methyl
2-nonynoate). "1-tert-butyldimethylsilyl-1-octyne
and 2-(1"-octynyl)pyridine are obtained 44% and 8%,
respectively, ‘Yamaguchi result,*® ‘Reaction was car-
ried out at 0TC.

ride(1¢)8} alkynide ¥H&A) %ol-E{(Li, Mg B)ell
2% )G A A4 9 zpo)& gick & = vk 22k
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2] AYNZ2) HrpgAl VA2 softness+
274 14-A7PH-& S/ G2 A
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Table 2. Reaction of N-ethoxycarbonylpyridinium
chloride with lithium alkynide in the presence

O

+2

N7Cr 1eqCuX THF

Et
QO,Et 1 00 COzEt
Entry R CuX temp(C) Isolated
yield, %°
a »nCH, Cul -78 57(41:1)
— ~78 74
Cul -20 71(25:1)
CufF - 78 51
Cul’ —178 35
CuCN —78 48(3.0:1)
CuBrSMe, —78 6{(1.8: 1)
0 691 :1.3)
b n-CeHi; Cul 0 80(35: 1)
CuBrSMe, 0 75(1: D)
e (CHy),Si Cul 0 72
d CgH; Cul 0 61(3.0: 1)

“The numbers of parentheses indicate the NMR ratio
of 4 and 8. *The isolated yield of 4. 5 mol% Cul was
used. “Lithium alkynide of 2 eq was used. ‘Ethyl 2-oc-
tynoate was obtained in 32% yield. Et,0 was used
as solvent,
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ridine= 9% A4=ledch Lithium diheptynylcup-
rate® AMRE ASE w7 1.2-H7pikgate] o
oo $E58E 35% E3Ack 14-H A
Q7] $18 Culg ¥IE§ o2 CuXE AHded
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Spectral date, 4¢: IR(film) 2190, 1730 em™’, 'H
NMR(200 MHz, CDCL,), 6.83~6.67(m, 1H), 6.02~
5.8%(m, 1H), 5.63~546(m, 1H), 5.36~—5.28(m, 1H),
4.28(q, f=7.10Hz, 2H), 132(t, J=7.07 Hz, 3H),
0.13(s, 9H), 44: IR(film) 2240, 1720 cm™!, '"H NMR
(200 MHz, CDCly) 7.47~7.22(m, SH), 6.92~6.70
(m, 1H), 6.02(dd, J=9.31, 5.58 Hz, 1H), 5.90~5.59
(m, 2H), 545~5.31(m, 1H), 4.30(q, /=6.99, 2H),
1.34(t, /=74 Hz, 3H), 5b: IR{film) 2230, 1730
cm”Y, 'H NMR(200 MHz, CDCl,) 6.87~6.70(m, 2
H), 496~4.88(m, 2H), 427(q, /=6.69 Hz, 2H),
3.95~3.92(m, 1H), 2.16(t, J=6.83 Hz, 2H), 167~
1.06(m, 11H), 0.87&, j=6.73 Hz, 3H), 5d: IR(film)
2230, 1722 cm ™}, '"H NMR(200 MHz, CDC)y) 7.42~
7.26(m, 5H), 6.94~6.74(m, 2H), 5.05~4.95(m, 2H),
4.35~4.18(m, 3H), 1.34(t, J=7.04 Hz, 3H).



