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Materials and Methods


Proton nuclear magnetic resonance spectra (1H NMR) were obtained at 200 MHz on a Bruker DPX-200 NMR spectrometer. Spectra were recorded in CDCl3 solutions. Chemical shifts are reported in ppm, referenced to the solvent peak of CDCL3. Data are reported as follows: chemical shift (), multiplicity, coupling constant (J) in Hertz and integrated intensity. Carbon-13 nuclear magnetic resonance spectra (13C NMR) were obtained either at 50 MHz on the Bruker DPX-200 NMR. Spectra were recorded in CDCl3 solutions. Chemical shifts are reported in ppm, referenced to the solvent peak of CDCL3. Abbreviations to denote the multiplicity of a particular signal are s (singlet), d (doublet), t (triplet), q (quartet), quint (quintet), sex (sextet) and m (multiplet). High resolution mass spectra were recorded on a Kratos MS50TC double focusing magnetic sector mass spectrometer using EI at 70 eV. Column chromatography was performed using Merck Silica Gel (230-400 mesh) following the methods described by Still
. Thin layer chromatography (TLC) was performed using Merck Silica Gel GF254, 0.25 mm thickness. For visualization, TLC plates were either placed under ultraviolet light, or stained with iodine vapor, or acidic vanillin. Most reactions were monitored by TLC for disappearance of starting material. The following solvents were dried and purified by distillation from the reagents indicated: tetrahydrofuran from sodium with a benzophenone ketyl indicator; dichloromethane from calcium hydride. All other solvents were ACS or HPLC grade unless otherwise noted. Air- and moisture-sensitive reactions were conducted in flame-dried or oven dried glassware equipped with tightly fitted rubber septa and under a positive atmosphere of dry nitrogen or argon. Reagents and solvents were handled using standard syringe techniques. Bath temperatures for reactions were maintained by adding dry ice to acetone (-78oC), acetonitrile (-42oC), or aqueous calcium chloride. Temperatures above room temperature were maintained by use of a mineral oil bath with an electrically heated coil connected to a Variac controller.

Typical procedure for the preparation of enynes 2: To a two-necked 25 mL round-bottomed flask under an argon atmosphere containing PdCl2 (0.036 g, 20 mol%), CuI ( 0.038 g, 20 mol%) and dry methanol (5 mL) was added Z-vinylic tellurides 1a (0.287 g, 1 mmol). After stirring the mixture for 15 minutes at room temperature, 2-propyn-1-ol (0.112 g, 2 mmol) and Et3N (0.8 mL) were added. The reaction was stirred at room temperature for 3 h. After this time the solid part was filtered under vacuum and the filtrate was treated with saturated brine and extracted with dichloromethane (3 x 25 mL). The combined organic layers were dried over MgSO4 and concentrated under vacuum. The residue was purified by flash chromatography and eluted with hexane/ethyl acetate (80:20). Selected spectral and analytical data for 2a - (4E)-5-phenylpent-4-en-2-yn-1-ol: Yield 0.120 g (76%); RMN 1H: CDCl3, 200 MHz, ((ppm): 7.21-7.15(m, 5H); 6.81(d, J = 16.3 Hz; 1H); 6.00(dt, J = 16.3 and 1.9 Hz; 1H); 4.32(s; 2H); 2.45(s, 1H); RMN 13C: CDCl3, 50MHz, ((ppm): 141.76; 135.88, 128.60, 126.20, 107.38, 89.39, 84.74, 51.46. MS m/z (%) 158 (55), 140 (50), 129 (100), 115 (52), 102 (12), 77 (15), 51 (12). IR (KBr, film) ( 3297, 3028, 2892, 2207, 1702, 1597, 1492, 1210, 954. HRMS Calcd. For C11H10O: 158.07316. Found: 158.07375.
2b - (6E)-7-phenylhept-6-en-4-yn-3-ol: Yield: 0.124 g (67%). RMN 1H: CDCl3, 200 MHz, ((ppm): 7.18-7.13(m, 5H), 6.80(d, J = 16.3 Hz, 1H), 6.60(d, J = 16.3 Hz, 1H), 4.25-4.11(m, 1H), 2.59(s, 1H), 1.65(quint, J = 6.6 Hz, 2H), 0.91(t, J = 6.6 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 141.43, 135.99, 128.55, 128.49, 126.11, 107.48, 92.25, 83.90, 64.07, 30.80, 9.41. MS m/z (%) 186 (35), 157 (100), 128 (100), 115 (17), 102 (12), 91 (8), 77 (17), 51 (13). IR (KBr, film) ( 3356, 3029, 2875, 2208, 1661, 1492, 1210, 957. HRMS Calcd. For C13H14O: 186.10447. Found: 186.10431.
2c - (6E)-3-methyl-7-phenylhept-6-en-4-yn-3-ol: Yield: 0.136 g (68%). RMN 1H: CDCl3, 200 MHz, ((ppm): 7.29-7.19(m, 5H), 6.84(d, J = 16.4 Hz, 1H), 6.08(d, J = 16.4 Hz, 1H), 2.15(s, 1H), 1.68(q, J = 7.6 Hz, 2H), 1.44(s, 3H), 0.99(t, J = 7.6 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 141.26, 136.11, 128.62, 128.51, 126.13, 107.60, 94.91, 82.45, 69.15, 36.55, 29.22, 9.03. MS m/z (%) 200 ( 33), 185 (8), 171 (89), 152 (13), 128 (42), 115 (11), 102 (8), 77 (5), 57 (8), 43 (100). IR (KBr, film) ( 3380, 3058, 2873, 2210, 1595, 1492, 1218, 954. HRMS Calcd. For C14H16O: 200.12012. Found: 200.12041
2d - (5E)-2-methyl-6-phenylhex-5-en-3-yn-2-ol: Yield: 0.130 g (70%). RMN 1H: CDCl3, 200 MHz, ((ppm): 7.25-7.20(m, 5H), 6.86(d, J = 16.3 Hz, 1H), 6.06(d, J = 16.3 Hz, 1H), 2.47(s, 1H), 1.51(s, 6H). RMN 13C: CDCl3, 50MHz, ((ppm): 141.23, 136.08, 128.58, 128.47, 126.12, 107.56, 96.07, 81.21, 65.54, 31.36. MS m/z (%) 186 (39), 171 (42), 153 (17), 143 (21), 128 (50), 115 (15), 102 (6), 77 (7), 51 (8), 43 (100). IR (KBr, film) ( 3440, 3054, 2933, 2302, 1642, 1447, 1265, 935. HRMS Calcd. For C13H14O: 186.10447. Found: 186.10468. 
2e - 1,1'-(1E)-but-1-en-3-yne-1,4-diyldibenzene: Yield: 0.153 g (75%). RMN 1H: CDCl3, 200 MHz, ((ppm): 7.49-7.31(m, 10H), 7.04(d, J = 16.3 Hz, 1H), 6.38(d, J = 16.3 Hz, 1H), 6.91 (s, 2H), 2.10 (s, 2H), 1.44 (s, 6H), 1.00 (s, 18H). RMN 13C: CDCl3, 50MHz, ((ppm): 141.23, 136.28, 131.47, 128.70, 128.59, 128.31, 128.15, 126.27, 123.37, 108.09, 91.71, 88.85. MS m/z (%) 204 (100), 189 (5), 176 (6), 101 (50), 77 (12). IR (KBr, film) ( 2925, 2853, 2253, 1738, 1487, 1442, 952. HRMS Calcd. For C16H12: 204.0939. Found: 204.0921.
2f - (4E)-non-4-en-2-yn-1-ol: Yield: 0.107 g (78%). RMN 1H: CDCl3, 200 MHz, ((ppm): 6.07(dt, J = 15.9 and 7.2 Hz, 1H), 5.36(dt, J = 15.9 and 1.6 Hz, 1H), 4.27(s, 2H), 2.34(s, 1H), 2.01(q, J = 7.2 Hz, 2H), 1.29 – 1.16(m, 4H), 0.80(t, J = 7.2 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 145.59, 108.17, 85.59, 84.36, 51.39, 32.63, 30.66, 22.03, 13.72. MS m/z (%) 138 (85), 109 (35), 95 (42), 81 (100), 67 (53), 53 (52), 41 (89). IR (KBr, film) ( 3342, 3055, 2957, 2863, 2214, 1631, 1454, 959. HRMS Calcd. For C9H14O: 138.10447. Found: 138.10471.
2g - (6E)-undec-6-en-4-yn-3-ol: Yield: 0.124 g (75%). RMN 1H: CDCl3, 200 MHz, ((ppm): 6.07(dt, J = 15.9 and 7.0 Hz, 1H), 5.35(dt, J = 15.9 and 1.5 Hz, 1H), 4.34(t, J = 6.0 Hz, 1H), 2.28(s, 1H), 2.03(q, J = 6.8 Hz, 2H), 1.65(quint, J = 6.8 Hz, 2H), 1.49-1.28(m, 2H), 0.93(t, J = 6.8 Hz, 3H), 0.85(t, J = 6.8 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 145.15, 108.22, 88.35, 85.55, 64.02, 32.61, 30.87, 30.70, 22.02, 13.69, 9.36. MS m/z (%) 166 (12), 137 (100), 109 (39), 95 (25), 81 (100), 67 (50), 57 (45), 41 (38). IR (KBr, film) ( 3354, 3020, 2960, 2870, 2212, 1631, 1459, 1199, 960. HRMS Calcd. C11H18O: 166.13577. Found: 166.13560.
2h - (6E)-3-methylundec-6-en-4-yn-3-ol: Yield: 0.115 g (64%). RMN 1H: CDCl3, 200 MHz, ((ppm): 6.05(dt, J = 15.9 and 7.0 Hz, 1H), 5.39(d, J = 15.9 Hz, 1H), 2.33-2.05(m, 3H), 1.64(quint, J = 7.0 Hz, 2H), 1.40(s, 3H), 1.35-1.28(m, 4H), 1.00( t, J = 7.0 Hz, 3H), 0.89(t, J = 7.0 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 144.96, 108.86, 91.00, 82.07, 69.01, 36.55, 32.67, 30.75, 29.26, 22.09, 13.79, 8.99. MS m/z (%) 180 (8), 151 (100), 123 (15), 109 (10), 95 (65), 43 (95). IR (KBr, film) ( 3330, 2964, 2871, 2219, 1721, 1460, 1266, 958. HRMS Calcd. For C12H20O: 180.15142. Found: 180.15173.
2i - (5E)-2-methyldec-5-en-3-yn-2-ol: Yield: 0.121 g (73%). RMN 1H: CDCl3, 200 MHz, ((ppm): 6.12(dt, J = 15.9 and 7.0 Hz, 1H), 5.47(d, J = 15.9 Hz, 1H), 2.19(s, 1H), 2.05(q, J = 7.2 Hz, 2H), 1.52(s, 6H), 1.37-1.33(m, 4H), 0.89(t, J = 7.2 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 144.49, 108.85, 92.21, 80.84, 65.45, 32.63, 31.41, 30.75, 22.05, 13.74. MS m/z (%) 166 (12), 151 (100), 109 (50), 95 (50), 55 (33), 43 (100). IR (KBr, film) ( 3375, 2959, 2864, 2351, 1607, 1455, 1237, 954. HRMS Calcd. C11H18O: 166.13577. Found: 166.13542.
2j - (3E)-oct-3-en-1-ynylbenzene: Yield: 0.128 g (70%). RMN 1H: CDCl3, 200 MHz, ((ppm): 7.52-7.26(m, 5H), 6.23(dt, J = 15.7 and 7.0 Hz, 1H), 5.68(d, J = 15.7 Hz, 1H), 2.15(q, J = 76.8 Hz, 2H), 1.45-1.36(m, 4H), 0.90(t, J = 6.8 Hz, 3H). RMN 13C: CDCl3, 50MHz, ((ppm): 145.10, 131.36, 128.18, 127.78, 123.66, 109. 38, 88.36, 87.82, 32.85, 30.86, 22.14, 13.81. MS m/z (%) 184 (63), 155 (42), 141 (73), 128 (100), 115 (78), 102 (12), 77 (9), 63 (8). IR (KBr, film) ( 3348, 3024, 2861, 2289, 1596, 1488, 955. HRMS Calcd. For C14H16: 184.1252. Found: 184.1272.
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Date_ 20020916
Time 16.07
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 29
D 32768
SOLVENT €0C13
NS 8
0s 0
SWH 2408, 478
FIDRES 0.073501
AQ 6.8026867
AG 128
DW 207.600
DE 7.07
TE 300.0
b1 0.00100000
P1 7.00
DE 7.07
SFO1 200. 1310007
NUC1 1H

PLY ~-3.00

Hz
Hz
Sec

F2 - Processing parameters

ST 32768
SF 200. 1300280
WOW no
558 0
LB 0.00
GB 0
PC 1.40

10 NMR plot parameters

CX 22.00
FipP 9.430
F1 16887.15
Fap -0.452
F2 -80.52
PPMCM 0.44918
HZCM 89.89422

MHz

Hz

cm
ppm
Hz

ppm
Hz

ppm
Hz/
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F2 - Acquisition Parameters
Date_ 20020906
Time 15.12
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 29
TD 32768
SOLVENT coc13
NS 8
DS 0
SWH 2408.478 Hz
FIDRES 0.073501 Hz
AQ 6.8026867 sec
RG 18
DwW 207.600 use
DE 7.07 use
TE 300.0 K
D1 0.00400000 sec
P1 7.00 use
DE - 7.07 use
SFO1 200.1310007 MHz
NUC1 1H
PL1 -3.00 dB

F2 - Processing parameters

ST 32768
SF 200.1300165 MHz
WOW no
558 0
LB 0.00 Hz
GB 0
PC 1.40
(’ 10 NMR plot parameters
CX 22.00 cm
F1pP g.248 ppm
A A y, F1 1850.83 Hz
J A Fep -0.395 ppm
A l F2 -76.98 Hz
PPMCM 0.43831 ppm
HZCM 87.71843 Hz/
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PROCNO 2002

F2 - Acquisition Parameters

Date _ 200203906
Time 15.16
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 2gpg30
0 65536
SOLVENT CDC13
NS 157
0s 0
SWH 11037.527
FIDRES 0.168419
AQ 2.9688308
RG 32768
DW 45.300
DE 5.00
TE 300.0
D12 0.00002000
PL13 20.00
D1 2.00000000
CPOPRG2 waltz16
PCPD2 110.00
SFo2 200. 1308005
NuUCc2 1H
PL2 ' -3.00
pL12 20.00
P 11.00
DE 5.00
SFO1 50.3279929
NUC1 13C
PL1 -3.00
D11 0.03000000

Hz
Hz
sec

usec
usec
K
sec
dB
sec

usec
MHz

dB
dB
usec
usec
MHz

a8
sec

F2 - Processing parameters

SI 32768
SF 50.3227333
WOW EM
558 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CX 22.00
F1P 179.770
Fi 9046.53
Fep -2.168
Fe -109.08
PPMCM 8.26990
HZCM 416.16388
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EXPNO 1
PROCNO 2002

F2 - Acquisition Parameters

Date_ 20020908
Time 12.00
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 29
0 32768
SOLVENT coc13
NS 8
BS 0
SWH 2408.478
FIDARES 0.073501
AQ 6.8026867
ARG 18
oW 207.600
DE 7.07
TE 300.0
D1 0.00100000
P1 7.00
OE 7.07
SFO1 200.1310007
NUC{ 1H
PL1 . -3.00

use
use
K

sec
use
use
MHz

a8

F2 - Processing parameters

SI 32768
SF 200. 1300163
WOW no
558 0
LB 0.00
GB 0
PC 1.40

10 NMR plot parameters

CX 22.00
FipP 8.456
Fi 1692.26
Fep -0.293
F2 -58.68
PPMCM 0.39768
HZCM 79.58788
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PROCNO 2002

F2 - Acquisition Parameters

Date_ 20020908
Time i2.29
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 2gpg30
0 65536
SOLVENT cohC13
NS 470
0S 0
SWH 11037.527
FIDRES 0.168419
AQ 2.9688308
RG 32768
bW 45.300
DE 5.00
TE 300.0
D12 0.00002000
PL13 20.00
D1 1.00000000
CPDPRG2 waltz16
PCPD2 110.00
SFQ2 200. 1308005
NuUC2 1H
PL2 -3.00
pL12 20.00
P1 i1.00
DE 5.00
SFO1 50.3279929
NUC1 13C
PL1 -3.00
D11 0.03000000

Hz
Hz
sec

usec
usec

sec
dB
sec

usec
MHz

dB
dB
usec
usec
MHz

aB
sec

F2 - Processing parameters

SI 32768
SF 50.3227323
WOW EM
558 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CXx 22.00
F1P 170.154
Fi 8562.62
FepP -1.918
F2 -96.52
PPMCM 7.82147
HZCM 393.59766
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Current (ata Parameters

NAME zBscophi
EXPNO 49
PROCNO 2002

F2 - Acquisition Parameters

Date_. 20020306
Time 14.58
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG 29

0 32768
SOLVENT coc13

NS 8

0s 0

SWH 2408.478 Hz
FIDRES 0.073501 Hz
AQ 6.8026867 sec
RG 35.9

oW 207.600 use
DE 7.07 use
TE 300.0 K
01 0.00100000 sec
Pi 7.00 use
OE 7.07 use
SFO1 200. 1310007 MHz
NUC1 iH

PLY ~3.00 0B

F2 - Processing parameters

SI 32768
SF 200.1300193 MHz
WOW no
558 0
L8 0.00 Hz
GB 0
PC 1.40

1D NMR plot parameters

CX 22.00 cm
FipP 8.743 ppm
Fi 1749.78 Hz
Fa2pP -0.572 ppm
F2 ~114 .52 Hz
PPMCM 0.42343 ppm
HZCM 84 74104 Hz/
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NAME zBscopcd
EXPNO 49
PROCNC 2002

F2 - Acquisition Parameters

Date_ 20020906
2 2 5 22323 2 22823 & 3 3 Tane 19.09
£ <) @D S cwaoam o DO~& O ~ @ INSTRUM spect
=Y < © - aA~ow© o © Qoo A o © PROBHD 5 mm Multinu
f_l" 2 a O~~~ W ammay [qV] -~ PULPROG zgprO
I | 0 65536
2 AR
i I NS 232
DS 0
SWH 11037.527 Hz
FIDRES 0.168419 Hz
AQ 2.9688308 sec
RG 32768
DwW 45.300 usec
BE 5.00 usec
TE 300.0 K
D12 0.00002000 sec
PL13 20.00 dB
D1 1.00000000 sec
CPDPRG2 waltzi6
PCPD2 110.00 usec
SFO2 200. 1308005 MHz
Nuc2 1H
PL2 ) -3.00 dB
PL12 20.00 dB
P1 11.00 usec
DE 5.00 usec
SFO1 50.3279929 MHz
NuC1 13C
pLA -3.00 d8
D11 0.03000000 sec
F2 - Processing parameters
SI 32768
SF 50.3227319 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB ; 0
PC 1.40
1D NMR plot parameters
CX 22.00 cm
FipP 170.620 ppm
Ft 8586.05 Hz
FepP -2.829 ppm
Fe -142 .37 Hz
PPMCM 7.88404 ppm/cm

HZCM 396.74643 Hz/cm
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F2 - Acquisition Parameters
Date_ 20020924
Time 15.53
INSTRUM spect
PROBHD S mm Multinu
PULPROG 29
0 32768
- SOLVENT CDC13
NS 8
DS 0.
SWH 2408.478 Hz
FIORES 0.073501 Hz
AQ 6.8026867 sec
RG 22.6
DW 207.600 use
DE 7.07 use
TE 300.0 K
D1 0.00100000 sec
P1 7.00 use
DE 7.07 use
SFO1 200. 1310007 MHz
NUC1 1H
PL1 ~-3.00 d8
F2 - Processing parameters
SI 32768
SF 200.1300041 MHz
WOW no
558 0
L8 0.00 Hz
GB 0
PC 1.40
. 1D NMR plot parameters
CX 22.00 cm
FiP 8.693 ppm
y F1 1739.73 Hz
;Wk M k Fop -0.446 ppm
A F2 -89.31 Hz
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EXPNO 1
PROCNO 2002

F2 - Acgquisition Parameters

Date_ 20020924

Time 19.02
INSTRUM spect
PROBHD 5 mm Multinu
PULPROG z7gpg30

0 65536
SOLVENT cDhC13

NS 424

bS 0

SWH 11037 .527 Hz
FIDRES 0.168419 Hz
AQ 2.9688308 sec
RG 32768

OW 45.300 usec
DE 5.00 usec
TE 300.0 K
D12 0.00002000 sec
PL13 20.00 d8
D1 1.00000000 sec
CPDPRG2 waltzi6
PCPD2 110.00 usec
SF.:2 200.1308005 MHz
NUC2 1H

PL2" -3.00 d8
PL12 20.00 dB
P1 11.00 usec
DE 5.00 usec
SF01 50.3279929 MHz
NUC1 13C

PL1 -3.00 dB
D11 0.03000000 sec

F2 - Processing parameters

SI 32768

SF 50.3227292 MHz
WOW EM
SSB 0

L8 1.00 Hz
GB 0

PC 1.40

1D NMR plot parameters

CX 22.00 cm
F1P 182.604 ppm

F1 9189.12 Hz

Fep -1.628 ppm

F2 -81.95 Hz
PPMCM 8.37419 ppm/cm

HZCM 421.41183 Hz/cm




[image: image36.wmf]B

u

P

h

2

j

[image: image18.png]ppm
7.4377
7.4179
7.4003
—47 .3897
—7.2885
—\§§:7.2661
7.2545
6.3136
:451:6.2783
= —6.2348
6.1639
2.6754
2.6373
2.1715
2.1402
2.1057
1.7583
= —1.7214
— 1 5542
=—1.4348
1.4018
E§§§E1.3ea7
_\\\\_1.3667
—\\§:0.9403
0.9061
0.8722
_—20.0773
TT~—0.0007

-
A
.*////-

Integral
6.0514
1.0183
1.0000
0.1504
2.9887
G.3189
7.0608
5.1508

-
-

w

[Tl
N~
()] eaef
© -

Current Data Parameters

NAME z9snhoh1
EXPNO 1
PROCNO 2002

F2 - Acguisition Parameters

Date_ 20020928
Time 15.02
INSTAUM spect
PROBHD 5 mm Multinu
PULPRNT 29
TD 32768
SOLVENT CcoC13
NS 8
0s 0
SWH 2408.478
FIDRES 0.073501
AGQ 6.8026867
RG 35.9
OW 207.600
OE 7.07
TE 300.0
D1 0.00100000
Pi 7.00
OE 7 07
SFO1 200.1310007
NUC{ 1H
PL1 -3.00

Hz
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sec
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use
K
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a8

F2 - Processing parameters

SI 32768
SF 200.1300135
WON no
SS8 0
LB 0.00
GB 0
[ 1.40

ID NMR plot parameters

cx 22.00
Fip 9.640
F1 1929.35
FeP -0.292
F2 -58.40
PPMCM 0.45147
HZCM 90.35227
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