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Experimental Section

General nethods: Chemicals (A drich, Fluka, Lancaster, and Merck)
were used wthout further purification. Di et hyl ether and
tetrahydrofuran were dried over sodium Conplex 21!Y was prepared
according to published procedures. NVR spectra were recorded on
Bruker AVANCE 500, AVANCE 300 and AVANCE 250 spectroneters.
Chem cal shifts were referenced to residual solvent protons.
Signal multiplicity as follows: s (singlet), d (doublet), t
(triplet), q (quartet), m (multiplet). C assignment was achieved
via DEPT 90 and DEPT 135 spectra. MS spectra were recorded on a
Finnigan MAT 90 a Varian 711 or a mcrOlOF-Q spektoneter. IR
spectra were recorded on a Bruker Vector 22.

Cener al procedure 1 (GP 1): Trichloroethylen addition to
al cohol s: [

1.5 Equivalents NaH were dissolved in THF. Over a period of 20
m nutes 1 equivalent of alcohol in THF was added drop by drop
After 30 mnutes the solution was cooled to -78 °C and 1.2
equi val ents of trichloroethylene were added. After renoval of the
cooling bath the mxture was stirred for 16 h. The reaction was
guenched with water, extracted with DCM or pentane and washed wth
brine. The organic layer was dried over MySQ,, filtered and the
solvent was renoved under reduced pressure. The residue was
purified by col um chromatography (petrol eum ether/ethyl acetate).

General procedure 2 (GP 2): Preparation of trinethylsilyl-
protected ynami des: [®]

1 Equivalent of tosylamde was dissolved in toluene. 1.05
equi valents of n-BuLi were added at 0 °C and the solution was
stirred for 1 h. After 1.3 equi val ent s of
trimethylsilylethynyl phenyliodonium triflatel¥ were added the
m xture was stirred for 1-3 d at roomtenperature. The sol vent was
renoved under reduced pressure and the residue was purified by
col um chr omat ogr aphy (petrol eum et her/ethyl acetate).



CGeneral procedure 3 (GP 3): Deprotection of trinethylsilyl-
protected ynami des: [®]

1 Equivalent of silyl protected ynamde was dissolved in THF.
After the addition of 2.5 equivalents of TBAF at 0 °C the reaction
was stirred for 5 mn and quenched with a saturated NH;C sol ution.
The aqueous layer was extracted with ethyl acetate and the
conbi ned organi c phases were dried over MgSQ,. After filtration and
removal of the solvent the products were gained as pure conpounds.

General procedure 4 (GP 4): Preparation of dichlorovinyl anides: [%

1 Equi val ent al cohol , 1.2 equi val ent s of N-fornyl -
t ol uenesul fonam de and 1.3-1.5 equivalents of PPH; were dissolved
in THF and 1.3-1.5 equivalents of DIAD were added at 0 °C. The
m xture was stirred for 16 h at room tenperature. After renoval of
the solvent the mxture was purified by a short flash colum
chromat ogr aphy (petrol eum ether/ethyl acetate) to obtain a m xture
of N and O al kyl ated products. These were dissolved in THF and 2-
3 equi val ents of PPh; were added. After the tenperature was all owed
to raise to 60 °C, 10 equivalents of CO, were added over a period
of 3-6 h and the m xture was stirred for 16-48 h. After cooling to
20 °C saturated NaHCO;-solution was added and and the m xture was
extracted three tines with diethyl ether. The conbined organic
phases were dried over MSQ, filtered, the solvent renobved in
vacuo and the residue was purified by colum chromatography
(petrol eum et her/ethyl acetate).

CGeneral procedure 5 (GP 5): Preparation of ynam des by chloride
elimnation of dichlorovinylan des:[®

1 Equi val ent of dichlorovinylam de was dissolved in THF and cool ed
to -78 °C. After the addition of 2.3 equivalents of n-BuLi (1.6 M
in hexane) the solution was stirred for 5-30 min. The reaction was
nmonitored by TLC. After conplete conversion MeOH was added. After
addition of brine, the mxture was extracted with diethyl ether
dried over MySQy, filtered and purified by colum chromatography



(petrol eum ether/ethyl acetate/ triethylamne) after renoval of
t he sol vent.

CGeneral procedure 6 (GP 6): Cold catal ysis:

In a NVR tube 1 equivalent of starting material was dissolved in
600 pL of the corresponding deuterated solvent. Then 3-5 nol % of
the catal yst precursor was added and the reaction was nonitored by
'H NM\R. After conpletion the solvent was renoved under reduced
pressure and the product was purified by colum chromatography
(petrol eum et her/ethyl acetate).

General procedure 7 (GP 7): Preparation of alkynylethers and
subsequent gold catal yzed reaction (nethod A):

1 Equival ent of dichlorovinylether was dissolved in diethyl ether
and cooled to -78 °C. After the addition of 2 equivalents of t-
BuLi (1.7 M in pentane) the solution was stirred for 10 mn and
t hen quenched with MeOH After warmng to rt, water was added and
the mxture was extracted three tinmes with diethyl ether and the
aqueous phase was dried over MSQ,. After filtration and
evaporation of the solvent the alkynylether was directly used for
gold catalysis. Therefor it was redissolved in CDCl 3 and 3 npol % of
AuCl ;3 were added. After conplete conversion the solvent was renoved
and the product was purified by colum chromatography (petroleum
et her/ethyl acetate).

General procedure 8 (GP 8): Preparation of alkynylethers!® and
subsequent gold catal yzed reaction (nethod B):

1 Equival ent of dichlorovinylether and 2 equival ents of TMEDA were
dissolved in diethyl ether and cooled to -78 °C.  After the
addition of 2 equivalents n-BuLi (1.6 Min hexane) the m xture was
stirred for 30 mn at -78 °C and for another 30 mn at -40 °C.
After the addition of ethanol at -78 °C and water at rt, the
m xture was extracted three tines with diethyl ether and dried
over MgSQ,. After filtration and evaporation of the solvent the
al kynylether was directly used for gold catalysis. Therefore it
was redissolved in CD:CN and 5 nmol% of AuC ; were added. After
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conpl ete conversion the solvent was renoved and the product was
purified by col um chromatography (petrol eum ether/ethyl acetate).

3-(5-Met hyl furan-2-yl)-propan-1-ol (18c):

3.00 g (36.5 mmwl) 2-nmethylfuran were dissolved in 30 m THF.
After the addition of 15.3 m (24.4 nmmol, 1.6 M in n-hexane) n-
BuLi at 0 °C, the mxture was stirred for 2 h at room tenperature.
After cooling to -78 °C, 1.60 m (24.4 mmol) oxetan were added.
After 5 mn 3.1 mM (24.4 mvol) boron trifluoride etherate were
slowy added and the m xture was warnmed to room tenperature wthin
30 mn 10 mM NaHCO; solution were added and the mxture was
neutralized with 2N HO. The solution was extracted with Et,O and
dried over MgSO, After filtration, the solvent was renoved under
reduced pressure. Colum chronmatography on silica gel (pentane/
ethyl acetate, 10:1) afforded 2.20 g (15.6 mmol, 64% of 18c as a
yel l ow oil .

HNWR (CDO3, 500 MHz): d = 1.33 (s, 1 H), 1.89 (tt, J = 7.4 Hz,
6.3 Hz, 2 H), 2.25 (dd, J = 1.0 Hz, 0.4 Hz, 3 H), 2.68 (t, J = 7.4
Hz, 2 H, 3.70 (t, J =6.3 Hz, 2 H, 584 (m 1 H, 5.88 (m
Spectroscopic data confirned by ref. [7].

=

2-(2-[(1, 2- D chl oroet henyl ) oxy] hexyl ) furan (23a):

As described in GP 1, 32.8 ng (1.43 mmol) NaH, 160 ng (0.95 mmol)
1- f ur an- 2- yl hexan- 2- ol 16al® and 180 ul (1.14 mol )
trichloroethylen in 10 m THF furnished 198 ng (752 pnol, 79%
23a, after purification by colum chronmatography (petroleum ether)
as a colorless oil.

R (PE) = 0.34 IR (film: ¥ = 2958 cm*, 2933, 2359, 2340, 1630,
1278, 1091, 827. 'H NWR (CDCl3, 500 MHz): d = 0.90 (t, J= 7.3 Hz, 3
H, 1.25-1.51 (m 4 H), 1.58-1.71 (m 2 H), 2.91 (dd, J = 15.3 Hz,
6.8 Hz, 1 H), 3.04 (dd, J = 15.3 Hz, 5.9 Hz, 1 H), 4.55-4.60 (m 1
H, 5.49 (s, 1 H, 6.14 (dd, J= 3.4 Hz, 0.8 Hz, 1 H), 6.30 (dd, J
= 3.4 H, 1.8 Hz, 1 H, 7.33 (dd, J=1.8 Hz, 0.8 Hz, 1 H. ¥C NWR
(CDA3 126 MHz): d = 14.12 (q), 22.73 (t), 27.11 (t), 32.73 (t),
33.16 (t), 80.76 (d), 98.15 (d), 107.58 (d), 110.57 (d), 141.68
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(d), 142.93 (s), 151.44 (s). M (EI(+)): mz (%: 262 [M* 151
(39), 107 (8), 81 (100), 41 (10). HRMB (EI(+)): CiHied 0 cal cd
262.0527; found, 262.0527.

2-(2-[(1, 2-Di chl oroet henyl ) oxy] et hyl ) -5-net hyl furan (23b):

As described in G° 1, 475 ng (11.9 mol) NaH, 1.00 g (7.93 nmol)
2- (5- et hyl f ur an- 2-yl ) et hanol [8 16b, 854 (9.52  mol)
trichloroethylen in 20 m THF furnished 1.40 g (6.33 mml, 80%
23b, after purification by colum chromatography (petroleum
ether/ethyl acetate, 100:1) as a yellow oil.

R (PE:EE, 10:1) = 0.66. IR (film: ¥V = 3107 cm!, 2954, 2922,
1628, 1571, 1276, 1217, 1095, 1020, 893, 826, 782, 631. 'H NWR
(Cbd3 500 MHz): d = 2.26 (s, 3 H, 3.01 (t, J = 7.2 H,, 2 H,
4.23 (t, J = 7.2 Hz, 2 H, 552 (s, 1 H, 587 (d, J = 2.9 H, 1
H, 6.02 (d, J = 2.9 Hz, 1 H. 'C NWR (CDd 3 126 MHz): d = 13.51
(q), 28.13 (t), 69.75 (t), 98.19 (d), 106.12 (d), 107.49 (d),
143.41 (s), 149.06 (s), 151.13 (s). GCHi 0,0, (220.01): calcd C
48.89, H 4.60; found C 48.79 H 4.56. M5 (FAB(+)): mz (%: 220 (5)
[M*, 109 (100), 95 (15), 43 (26).

2-(2-[(1, 2-Di chl or oet henyl ) oxypropyl ) -5-net hyl furan (23c):

As described in GP 1, 145 ng (6.30 nmmol) NaH, 593 ng (4.20 mol)
16¢c, 452 pl (5.00 mml) trichloroethylen in 20 m THF furnished
655 nmg (2.77 mol, 66% 23c, after purification by colum
chromat ography (petroleum ether/ethyl acetate, 100:1) as a yellow
oil.

R (PE:EE, 10:1) = 0.60. IR (film: V = 1740 cm?!, 1627, 1570,
1437, 1274, 1218, 1095, 1019, 829, 720. 'H- NWR (CDCl 3 500 MHz): d
=2.02 (tt, J =7.8 Hz, 6.2 Hz, 2 H, 2.25 (s, 3 H), 2.76 (t, J
7.8 Hz, 2 H, 4.05 (t, J =6.2 H, 2 H, 551 (s, 1 H, 585(d, J
=29 H, 1H, 591(d, J =2.9 H, 1 H. C NW (CDd 3 126 Mz):
d 13.52 (q), 24.33 (t), 27.53 (t), 70.98 (t), 97.82 (d), 105.86
(d), 106.14 (d), 143.71 (s), 150.64 (s), 152.78 (s). M5 (FAB(+)):
mz (W: 234 (18) [MH ", 199 (7), 151 (16), 123 (36), 95 (100), 43



(37). GCoHi24 20, (235.11): calcd C 51.09, H 5.14; found C 51.18, H
5. 25.

2-[3-(1, 2-Di chl or oet henyl oxy) butyl ] furan (23d):

As described in G° 1, 257 ng (10.7 mol) NaH, 1.00 g (7.13 nmol)
4-furan-2-yl-butan-2-ol [* 16d, 770 ul (8.56 nmol) trichloroethyl en
in 30 mM THF furnished 1.26 g (5.35 mmol, 75% 23d, after
purification by colum chronat ography (petroleum ether) as a clear
l'iquid.

R (PE) = 0.25. IR (neat): V= 3107 cnt!, 2977, 2853, 1654, 1625,
1598, 1507, 1448, 1381, 1337, 1274, 1145, 1088, 1077, 1050, 1007,
922, 825, 728, 642, 621. 'H NWR (CDOl3;, 300 MHz): d = 1.31 (d, J =
6.3 Hz, 3 H), 1.88-1.99 (m 1 H, 2.02-2.11 (m 1 H), 2.76-2.92
(m 2 H, 4.37-4.48 (m 1 H, 5.55 (s, 1 H, 6.02 (dd, J = 3.1 Hz,
0.8 Hz, 1 H), 6.28 (dd, J = 3.1 Hz, 1.9 Hz, 1 H), 7.31 (dd, J =
1.9 Hz, 0.8 Hz, 1 H). C NWR (CDCl 3, 126 MHz): d = 19.31 (q), 23.78
(t), 34.13 (t), 77.82 (d), 98.61 (d), 105.23 (d), 110.15 (d),
141.07 (d), 142.70 (s), 155.03 (s). M5 (EI(+)): mz (9%: 411 (100)
[M*, 234 (0.1), 123 (15), 81 (100), 53 (10). CioHo0 ,0 (235.11):
calcd C 51.09, H 5.14; found C 50.96, H 5.27.

1, 2-Di chl or - 1- decyl oxyet hen (23e):

As described in G° 1, 219 ng (9.50 mvol) NaH, 1.00 g (6.32 nmol)
decanol, 680 pul (7.58 mmol) trichloroethylen in 20 mM THF
furnished 1.12 g (4.42 mol, 70% 23e, after purification by
col utm chr omat ogr aphy (petroleumether) as a clear |iquid.

R (PE) = 0.46. IR (film: v = 2923 cm?, 2853, 1627, 1466, 1273,
1084, 826. 'H NWR (CDCl3, 500 MHz): d = 0.88 (t, J = 7.0 Hz, 3 H),
1.22-1.36 (m 12 H), 1.38-1.47 (m 2 H), 1.66-1.72 (m 2 H, 4.01
(t, J=6.6 Hz, 2 H, 5.49 (s, 1 H. C NWR (CDO 3 126 MHz): d =
14.34 (q), 22.91 (t), 25.89 (t), 29.08 (t), 29.42 (t), 29.52 (t),
29.71 (t), 29.73 (t), 32.11 (t), 72.34 (t), 97.72 (d), 144.04 (s).
MS (EI(+)): mz (%: 254 [M:H* 141 (10), 85 (51), 71 (51), 57
(100), 43 (77), 41 (22), 29 (10). CioH»pOA,0 (253.21): calcd C
56.92, H 8.76; found C 56.82, H 8.96.
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tert-Butyl [3-(5-nethyl furan-2-yl)propyl]

[ (4- met hyl phenyl ) sul f onyl ] car bamat e (28a):

1.49 g (5.49 nmol) N-t-butoxycarbonyl - p-tol uenesul f onani de!®, 700
mg (4.99 mmol ) 18c and 1.70 g (6.50 nmol) PPh; were dissolved in 30
m THF. After the addition of 1.28 m (6.50 nmmol) DIAD at 0 °C,
the m xture was stirred for 16 h at room tenperature. Purification
by colum chromat ography (petroleum ether/ ethyl acetate, 20:1)
furnished 1.71 g (4.35 mol, 87% 28a as a yellow solid.

Mp.: 75 °C. R (PE:EE, 10:1) = 0.23. IR (film: V= 2978 cm?t, 1724,
1597, 1570, 1454, 1351, 1284, 1215, 1151, 1106, 1084, 1038, 1006,
968, 956, 842, 813, 802, 768, 745, 715, 703, 596. 'H NWR (CDC s,
250 MHz): d = 1.33 (s, 9 H, 2.03-2.15 (m 2 H, 2.26 (s, 3 H,
2.44 (s, 3 H, 2.65 (t, J = 7.6 H, 2 H, 3.85-3.89 (m 2 H,
5.85 (d, J = 2.9 H, 1 H, 593 (d, J =2.9Hz, 1 H, 7.77 (d, J =
8.3 H, 2 H, 7.80 (d, J =8.3 Hz, 2 H. CNW (CDd 3 63 Miz): d
13.55 (q), 21.63 (q), 25.38 (t), 27.89 (g, 3 O, 28.55 (t),
46.71 (t), 84.14 (s), 105.71 (d), 105.88 (d), 127.85 (d, 2 O,
129.26 (d, 2 C), 137.45 (s), 144.07 (s), 150.44 (s), 150.96 (s),
153.05 (s). M5 (EI (4)): mz (%: 393 (100) [M* 338 (86), 337
(86), 320 (81), 293 (75), 250 (64), 227 (58), 210 (53), 184 (47),
182 (46), 155 (39), 138 (35), 121 (31), 109 (28), 91 (23), 79
(20), 65 (17), 57 (15), 41 (10). HRVB (El (+)): GCuHzNGS: cal cd
393. 1610, found 393. 1607.

tert-Butyl-(3-furan-2-yl)-1-nethyl propyl ][ (4-

met hyl phenyl ) sul f onyl ] car bamat e (28b):

1.49 g (5.49 nmol) N-t-butoxycarbonyl - p-tol uenesul f onani de!®, 700
my (4.99 mmol) 4-furan-2-yl-butan-2-ol!* 18d and 1.70 g (6.50
mmol ) PPh; were dissolved in 30 i THF. After the addition of 1.28
m (6.50 mmol) DIAD at 0 °C, the mxture was stirred for 16 h at
room tenperature. Purification by columm chromatography (petrol eum
ether/ ethyl acetate, 20:1) furnished 1.66 g (4.22 mvol, 85% 28b
as a yellow solid.

Mp.: 72 °C. R (PE:EE, 10:1) = 0.23. IR (film: V= 2982 cm',
1725, 1598, 1449, 1348, 1273, 1145, 1087, 1037, 989, 941, 842,
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814, 750, 666, 593. 'H NWR (CDCO 3 500 MHz): d = 1.37 (s, 9 H),
.47 (t, J = 6.9 Hz, 3 H, 2.01-2.08 (m 1 H), 2.27-2.35 (m 1 H),
.43 (s, 3 H, 2.61-2.71 (m 2 H), 4.58-4.65 (m 1 H), 6.03 (dd, J
=3.2, 0.8 Hz, 1 H, 6.29 (dd, J =3.2, 1.9 Hz, 1 H, 7.29 (d, J
8.4 H, 2 H, 7.31 (dd, J = 1.9, 0.8 Hz, 1 H), 7.77 (d, J = 8.4
Hz, 2 H. ¥C NWR (CDC 3, 126 MHz): d = 19.73 (q), 21.62 (q), 25.60
(t), 27.99 (g, 3C), 33.28 (t), 54.86 (d), 84.11 (s), 105.14 (d),
110.19 (d), 127.85 (d, 2C), 129.25 (d, 2 C, 137.84 (s), 140.96
(d), 143.88 (s), 150.80 (s), 155.13 (s). Ms (ESI (+)): mz (%:
416 (100) [M:Na]*, 809 [2MtNa]® (8). HRMB (ESI (+)): CuoHyNNaGsS:
cal cd 416. 1502; found 416. 1493.

N

4- Met hyl - N-[ 3- (5- net hyl furan-2-yl) propyl ] benzenesul f onam de

(24e): [12]

1.71 g (12.7 nmol) Nal were dissolved in 30 m acetonitrile. After
the addition of 1.46 m (11.4 mmol) TMSC at 0 °C the m xture was
stirred for 45 mn. 1.50 g (3.81 nmmmol) 28a were added and the
reaction was stirred for 1.5 h at room tenperature. 5 ni MOH and
20 M HO were added and the m xture was extracted with DCM dried
over MSQu, filtered and purified by columm chromatography
(petrol eum ether/ ethyl acetate, 7:1) to furnish 826 ng (2.82
mol , 74% 24e as a yellow solid.

Mp.: 52 °C. R (PE:EE, 10:1) = 0.07. IR (film: V= 3265 cm?t, 2921,
1597, 1569, 1426, 1311, 1237, 1217, 1190, 1147, 1084, 1016, 974,
942, 887, 815, 775, 705, 669, 609, 576. ‘H NVR (CDO s 500 M): d
=1.77 (m 2 H), 2.21 (s, 3 H, 2.43 (s, 3 H, 2.5 (t, J = 7.0
Hz, 2 H, 2.95-2.99 (m 2 H), 4.58 (t, J = 6.2 Hz, 1 H, 5.80 (m
2 H, 7.30 (d, J =8.2Hz, 2 H, 7.74 (d, J =8.2 Hz, 2 H. ¥C N\
(Cbd3 63 MHz): d = 13.5 (q), 21.54 (q), 25.02 (t), 28.21 (t),
42.55 (t), 105.90 (d), 106.12 (d), 127.11 (d, 2 C, 129.72 (d, 2
C), 136.97 (s), 143.40 (s), 150.62 (s), 152.62 (s). Ms (El (+)):
mz (W: 293 (77) [M*, 155 (13), 138 (50), 122 (35), 109 (100), 95
(49), 91 (39), 65 (8). HRVMB (EI (+)):CsHioNGS: cal cd 293.1086;
found 293.1087.



N ( 3- Furan- 2-yl - 1- et hyl - 1- propyl ) - 4- met hyl benzenesul f onam de
(24g): 12

1.71 g (12.7 nmol) Nal were dissolved in 30 m acetonitrile. After
the addition of 1.46 m (11.4 nmol) TMSC at O °C the m xture was
stirred for 45 mn. 1.50 g (3.81 nmml) 28b were added and the
reaction was stirred for 2 h at roomtenperature. 5 mMl MOH and 20
m HO were added and the mxture was extracted with DCM dried
over MSQy, filtered and purified by colum chromatography
(petrol eum ether/ ethyl acetate, 7:1) to furnish 300 ng (1.07
mmol , 28% 24g as a yell ow solid.

Mp.: 106 °C. R (PE:EE, 7:1) = 0.07. IR (film: V= 3267 cm?!, 1595,
1429, 1305, 1154, 1086, 1039, 995, 937, 813, 756, 661, 582. 'H NMR
(cbd3 500 MHz): d = 1.03 (d, J = 6.6 Hz, 3 H), 1.65-1.75 (m 2
H, 2.42 (s, 3 H, 2.52-2.66 (m 2 H), 3.30-3.37 (m 1 H), 4.62
(d, J = 8.4 H, 1 H, 589 (dd, J = 3.2 H, 0.8 Hz, 1 H), 6.24
(dd, J = 3.2 Hz, 1.9 Hz, 1 H), 7.25 (dd, J = 1.9 Hz, 0.8 Hz, 1 H,
7.28 (d, J = 8.2 Hz, 2 H, 7.75 (d, J = 8.2 Hz, 2 H. 'C NW\R
(CDA 3, 126 MHz): d = 21.65 (q), 21.74 (q), 24.34 (t), 36.76 (t),
49.62 (d), 105.24 (d), 110.25 (d), 127.16 (d, 2 ©),129.79 (d, 2
C), 138.21 (s), 141.03 (d), 143.38 (s), 155.04 (s). M5 (ESI (+)):
mz (%: 316 (100) [M:Na]*, 294 [M+H ¥ (5). CisHioNO;S (293.38): cal cd
C61.41, H6.53, N4.77; found C 61.25, H 6.58, N 4.69.

4- Met hyl - N-[ 1- met hyl - 3- (5- net hyl f ur an- 2-

yl ) propyl ) benzenesul f onam de (24f):

2.00 g (13.1 mmwl) 4-(5-nethyl furan-2-yl)butan-2-one!®®, 2.25 g
(13.1 mmol ) tosylamde and 5 mM (35.2 nmol) NEt; were dissolved in
100 mM DCM After cooling to 0 °C, 0.62 m (5.60 nmmol) Tid,
di ssolved in 10 M DCM were added and the mxture was stirred for
16 h at room tenperature. Water was added, the solution was
extracted with DCM and dried over MSQO,. After filtration, the
solvent was renoved under reduced pressure, the residue was
redissolved in 20 mMm MOH and 496 ng (13.1 nmol) NaBH, were added
at 0 °C. The mxture was stirred for 2 h at room tenperature.
After the addition of 20 mMl HO the solution was extracted wth
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DCM dried over MSQ, filtered and and purified by colum
chromat ogr aphy (petroleum ether/ ethyl acetate, 20:1) to furnish
945 ng (2.76 mml, 21%over 2 steps) 24f as a white solid.
Mp.: 95 °C. R (PE:EE, 10:1) = 0.08. IR (film: V= 3255 cm?!, 2967,
1567, 1568, 1429, 1312, 1216, 1152, 1135, 1081, 1041, 1024, 982,
944, 849, 824,799, 575. 'H NWMR (CDO; 500 MHz): d = 1.05 (d, J =
6.8 Hz, 3 H), 1.62-1.74 (m 2 H), 2.23 (s, 3 H, 2.42 (s, 3
2.45-2.59 (m 2 H), 3.32-3.41 (m 1 H), 4.26 (d, J = 8.2 Hz, 1
5.76 (d, J =3.0 Hz, 1 H, 580 (d, J =3.0Hz, 1 H, 7.29 (d,
8.3 Hz, 2 H 7.74 (d, J = 8.3 Hz, 2 H. ¥C NW (CDO 3 126 MHz): d
13.63 (q), 21.68 (q), 21.98 (q), 24.44 (t), 35.98 (t), 49.73
(d), 105.79 (d), 105.86 (d), 127.06 (d, 2 C, 129.68 (d, 2 O,
138.27 (s), 143.39 (s), 150.59 (s), 153.12 (s). Ms (ESI (+)): nmz
(%: 330 (100) [M+Na]*. CieHiNOsS (307.41): calcd C 62.76, H 6.96
N 4.11; found C 62.51, H 6.89, N 4.56.

H),
H) .
J

4- Met hyl -N-[ (5-nmet hyl furan-2-yl)ethyl ][ (trimethylsilyl)

et hynyl ] benzenesul f onam de (26a):

As described in G 2, 500 ng (1.79 nmol) 4-nmethyl-N][2-(5-
met hyl f uran- 2-yl ) et hyl ] benzenesul f onami det** 16a, 1.20 M (1.6 Min
hexane, 1.87 nmol ) n- BulLi and 1.05 g (2.33 nmol )
trinmethyl silylethynyl phenyliodoniuntriflate in 20 m toluene were
reacted for 3 d. Purification by columm chromatography (petroleum
ether/ ethyl acetate, 40:1) afforded 437 ng (1.16 mol, 65% 26a
as a yellow liquid.

R (PE:EE, 3:1): 0.36. IR (film: v= 2958 cm? 2167, 1597, 1367,
1249, 1170, 1091, 844, 760, 712, 663, 638. ‘H NMR (CDO 3 500 MHz):
d=20.01 (s, 9 H, 2.06 (s, 3 H, 2.29 (s, 3 H, 2.73 (t, J =7.6
Hz, 2 H, 3.40 (t, J = 7.6 Hz, 2 H, 5.66 (m 1 H, 574 (d, J =
3.0 Hz, 1 H, 7.14-7.17 (m 2 H), 7.59-7.61 (m 2 H). ¥C NWR
(Cbdj3 126 MHz): d = 0.03 (g, 3 O, 13.45 (q), 21.57 (q), 26.91
(t), 49.69 (t),73.53 (s), 94.45 (s), 105.98 (d), 107.42 (d),
127.66 (d, 2C), 129.51 (d, 2 C), 134.40 (s), 144.49 (s), 149.33
(s), 150.98 (s). Ms (EI (+)): mz (%: 376 (8) [MA", 360 (11), 332
(13), 311 (12), 280 (19), 220 (51), 155 (23), 147 (100), 108 (48),
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95 (87), 73 (53), 43 (23). CishbsNOSSi (375.13): calcd C 60.76, H
6.71, N 3.73; found C 60.83, H 6.69, N 3.78.

N (2- Furan- 2-yl et hyl ) - 4- met hyl - N-

[ (trimethylsilyl)ethynyl]benzenesul fonam de (26b):

As described in GP 2, 1.40 g (5.28 mmol) N-(2-furan-2-ylethyl)-4-
nmet hyl benzenesul f onam de 24b, 3.30 ml (1.6 Min hexane, 5.28 nmmol)
n- BuLi and 3.09 g (6.86 mol )
trinmethyl silylethynyl phenyliodoniuntriflate in 30 m toluene were
reacted for 16h. Purification by colum chromatography (petroleum
ether/ ethyl acetate, 30:1) afforded 1.24 g (3.42 mmol, 65% 26b
as a yellow liquid.

R (PE:EE, 20:1) = 0.23. IR (oil): v= 2960 cn, 2163, 1597, 1397,
1248, 1169, 1090, 1010, 977, 842, 813, 732, 708, 661, 632. 'H NMR
(Cbd3 500 MHz): d = 0.16 (s, 9 H), 2.45 (s, 3 H), 2.96 (t, J =
7.6 Hz, 2 H), 3.59 (t, J=17.6 H, 2 H, 6.04 (dd, J = 3.3, 0.7 Hz,
1H, 6.26 (dd, J=3.3 H 1.8 Hz, 1 H), 7.29 (dd, J = 3.3, 0.7 Hz,
1 H, 7.33 (d, J=8.3 Hz, 2 H, 7.76 (d, J=8.3 Hz, 2 H. ®C NWR
(CDA5, 126 MHz): d = 0.26 (g, 3 O, 21.79 (q), 27.10 (t), 49.84
(t), 73.80 (s), 94.64 (s), 107.00 (d), 110.46 (d), 127.90 (d, 20,
129.77 (d, 2 C), 134.63 (s), 141.69 (d), 144.79 (s), 151.40 (s).
MS (ESI (+4)): mMz (%9: 384 (84) [MNa]®. HRMB (ESI (4)):
CisH:sNNaO;SSi : cal cd 384. 1060; found 384. 1051.

4- Met hyl - N-[ (5- net hyl f ur an- 2-

yl)methyl ][ (trimethylsilyl)ethynyl]benzenesul fonam de (26c):

As described in G 2, 800 nmy (3.02 mol) 4-methyl-N(5-

met hyl f ur an- 2-yl et hyl ) benzenesul f onami del?® 24c, 2.00 M (1.6 Min
hexanes, 3.20 nmol ) n- BuLi and 1.77 g (3.93 nmol )

trinmethyl silylethynyl phenyliodoniuntriflate in 30 m toluene were
reacted for 16h. Purification by colum chromatography (petroleum
ether/ ethyl acetate, 30:1) afforded 473 ng (1.31 nmol, 43% 26¢C
as a yellow solid.

Mp.: 29 °C. R (PE:EE, 20:1) = 0.19. IR (neat): V= 2962 cm?', 2169,

1597, 1567, 1359, 1310, 1286, 1247, 1163, 1088, 968, 947, 917,
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840, 814, 796, 763, 712, 655, 577. 'H NMR (CDO s 500 Miz): d =
0.11 (s, 9 H, 2.14 (s, 3 H, 2.44 (s, 3 H, 4.48 (s, 2 H), 5.81
(d, J =3.3 Hz, 1 H, 6.11 (d, J = 3.3 Hz, 1 H), 7.29 (d, J = 8.2
Hz, 2 H, 7.75 (d, J =8.2 Hz, 2 H. C NW (CDO 3 126 MHz): d =
0.17 (q, 3 O, 13.58 (q), 21.78 (q), 48.36 (t), 74.01 (s), 95.02
(s), 106.44 (d), 111.69 (d), 128.13 (d, 2 C, 129.45 (d, 2 O,
134.80 (s), 144.54 (s), 145.96 (s), 152.85 (s). Ms (Cl(+)): mz
(%: 360 (8) [MH?* 325 (14), 308 (17), 189 (24), 152 (58), 110
(41), 95 (100). CigHhsNO;SSi (361.53): calcd C 59.80, H 6.41, N
3.87; found C 59.80, H 6.40, N 3.709.

4- Met hyl - N-nonyl benzenesul f onam de (24d):

500 mg (3.49 mmol) nonylamne, 740 ul (5.24 mmol) triethylam ne
and 4.26 ng (34.9 pnol) DVAP were dissolved in 30 mMl DCM After
the addition of 732 ng (3.84 mol) tosylchloride the solution was
stirred for 4 h at room tenperature. After the addition of water
the solution was twice extracted with DCM The conbined organic
phases were dried over MSO,. After filtration, purification by
colum chromat ography (petroleum ether/ ethyl acetate, 10:1)
af f orded 972 ny (3.27 mol , 949% 4- et hyl - N-
nonyl benzenesul f onam de 24d as a white solid.

Mp.: 34 °C. Rf (PE:EE, 6:1) = 0.19. IR (film: V= 3232 cm?, 2923,
2851, 1597, 1436, 1329, 1304, 1289, 1161, 1095, 1082, 1067, 903,
817, 667, 581. *H NWR (CDO 3, 500 MHz): d = 0.87 (t, J = 7.0 Hz, 3
H, 1.17-1.29 (m 12 H), 1.41-1.46 (m 2 H), 2.43 (s, 3 H, 2.92
(m 2 H, 4.44 (t, J = 6.2 H, 1 H, 7.31 (d, J = 8.2 Hz, 2 H),
7.75 (d, J = 8.2 Hz, 2 H. C NWR (CDO 3 126 MHz): d = 12.29 (q),
21.70 (q), 22.83 (t), 26.89 (t), 29.24 (t), 29.37 (t), 29.57 (t),
29.74 (t), 32.02 (t), 43.42 (t), 127.28 (d, 2 O, 129.87 (d, 2 O,
137.16 (s), 143.50 (s). Ms (EI(+)): mz (%: 297 [M* (9), 184
(100), 172 (30), 155 (83), 142 (40), 91 (40). CigHo/NOS (297.46):
calcd C 64.61, H9.15 N 4.71; found C 64.64, H 9.05, N 4.71.

4- Met hyl - N-nonyl - N-[ (trinethylsilyl)ethynyl]benzenesul f onam de
(26d):
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As described in G 2, 700 nmg (2.35 nmol) 4- et hyl - N-
nonyl benzenesul fonam de 24d, 1.54 m (1.6 M in hexane, 2.47 nmol)
n- BulLi and 1.38 g (3.06 nmol )
trinmethyl silylethynyl phenyliodoniuntriflate in 15 m toluene were
reacted for 16 h. Purification by colum chromatography (petroleum
ether/ ethyl acetate, 50:1) afforded 443 ng (1.13 mmol, 48% 26d
as a yellow solid.

Mp.: 20 °C. R (PE:EE, 20:1) = 0.25. IR (film: V= 2954 cm?!, 2919,
2852, 2160, 1596, 1466, 1383, 1355, 1248, 1169, 1091, 1034, 1005,
993, 838, 813, 759, 730, 640, 568. 'H NMR (CDCl3, 500 MHz): d =
0.15 (s, 9 H), 0.87 (t, J = 7.0 H, 3 H, 1.21-1.30 (m 12 H),
1.57-1.63 (m 2 H), 2.45 (s, 3 H, 3.27 (t, J=7.1 Hz, 2 H, 7.33
(d, J=8.2 Hz, 2 H, 7.78 (d, J=8.2 Hz, 2 H. ¥C N\R (CDd 3 126
MHz): d = 0.34 (g, 3 O, 14.32 (qg), 21.86 (qg), 22.86 (t), 26.40
(t), 27.90 (t), 29.27 (t), 29.40 (t), 29.61 (t), 32.07 (t), 51.47
(t), 73.26 (s), 95.33 (s), 127.96 (d, 2 O, 129.77 (d, 2 O,
134.76 (s), 144.69 (s). M5 (EI(+)): mz (%: 393 [M*, 378 (79),
314 (23), 286 (24), 273 (41), 252 (70), 238 (100), 224 (32), 200
(59), 186 (41), 168 (51), 155 (75), 149 (27), 112 (59), 91 (43),
73 (66), 43 (27). GCuHisNOSSI (393.66): calcd C 64.07, H 8.96, N
3.56; found C 64.17, H 8.98, N 3.50.

N Et hynyl - 4- net hyl - N-[ (5- et hyl f ur an- 2-yl ) et hyl ] benzol sul f onam d
(27a):

As described in GP 3, 267 ng (711 pnol) protected ynam de 26a and
557 nmg (1.77 mmol) TBAF in 15 m THF afforded 215 ng (709 mmol,
100% of 27a as an yellow oil.

R (PE:EE, 3:1): 0.43. IR (film: V= 3287 cm?!, 2921, 2134, 1596,
1570, 1452, 1364, 1214, 1168, 1091, 1020, 965, 785, 708, 686, 662,
642. 'H NWMR (CDO3, 500 MHz): d = 2.04 (s, 3 H), 2.26 (s, 3 H),
2.58 (s, 1 H, 2.73 (t, J =7.6 Hz, 2 H, 3.39 (t, J = 7.6 H, 2
H, 5.64 (m 1 H, 573 (d, J =29 Hz, 1 H), 7.14-7.16 (m 2 H),
7.59-7.61 (m 2 H). C NWR (CDd 3 126 MHz): d = 13.68 (q), 21.68
(q), 26.96 (t), 49.91 (t), 59.45 (d), 75.66 (s), 106.10 (d),
107.62 (d), 127.68 (d, 2 C, 129.84 (d,2 O, 134.64 (s), 144.78
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(s), 149.26 (s), 151.25 (s). MS (El (+)): mz (%: 303 (11), 288
(12), 260 (10), 196 (16), 155 (16), 122 (31), 108 (20), 95 (100),
91 (36). CiHi7NOsS (303.38): calcd C 63.34, H5.65 N 4.62; found C
63.43, H 5.92, N 4.62.

N-Et hynyl - N-[ (furan-2-yl)ethyl]-4-nmethyl benzenesul f onam de (27b):
As described in G°P 3, 900 ng (2.48 mmol ) protected ynam de 26b and
1.96 g (6.22 mml) TBAF in 20 mMl THF afforded 715 ng (2.47 nmmol,
100% of 27b as an yellow solid.

Mp.: 32 °C. R (PE:EE, 20:1) = 0.12. IR (film: V= 3283 cnm?, 2131,
1595, 1505, 1451, 1431, 1356, 1310, 1295, 1261, 1188, 1067, 1091,
1010, 952, 881, 849, 809, 746, 699, 680, 640, 602. 'H NMR (CDd 3,
500 MHz): d = 2.45 (s, 3 H, 2.76 (s, 1 H, 2.98 (t, J=17.6 H, 2
H, 3.60 (t, J=7.6 Hz, 2 H, 6.06 (dd, J=3.2 Hz, 0.7 Hz, 1 H),
6.26 (dd, J=3.2 Hz, 1.8 Hz, 1 H), 7.29 (dd, J=1.8 Hz, 0.7 Hz, 1
H, 7.34 (d, J =8.3 Hz, 2 H, 7.77 (d, J =8.3 Hz, 2 H. ¥C NW\R
(CDA3 126 MHz): d = 21.80 (q), 27.00 (t), 49.78 (t), 59.64 (d),
75.70 (s), 107.10 (d), 110.45 (d), 127.77 (d, 2 C), 129.98 (d, 2
O, 134.67 (s), 141.76 (d), 144.95 (s), 151.19 (s). M5 (El (+)):
mz (9W: 289 (16) [M*, 274 (28), 261 (16), 196 (17), 155 (67), 132
(30), 108 (36), 91 (100), 81 (74), 65 (18). CisHhsNOS (289.35):
calcd C 62.26, H5.23, N 4.84; found C 62.11, H 5.38, N 4.71.

N Et hynyl - 4- net hyl - N-[ (5- et hyl f ur an- 2-

yl ) met hyl ] benzenesul f onam de (27c):

As described in GP 3, 150 ng (415 pnol) protected ynam de 26c and
328 ng (1.04 mol) TBAF in 10 m THF afforded 125 ng (411 pnol,
99% of 27c as an yellow solid.

Mp.: 64 °C. R (PE:EE, 10:1) = 0.16. IR (film: V= 3297 cm?', 2922
2357, 2135, 1597, 1561, 1365, 1170, 1090, 1020, 966, 944, 666,
632. 'H NWVR (CDCl3;, 500 MHz): d = 2.13 (s, 3 H), 2.43 (s, 3 H),
2.71 (s, 1 H, 4.50 (s, 2 H, 582 (d, J=3.1 Hz, 1 H, 6.14 (d, J
=3.1H, 1 H, 7.30 (d, J=83H, 2 H), 7.77 (d, J=8.3 Hz, 2
H.¥C NWR (CDO 3, 126 MHz): d = 13.59 (q), 21.77 (q), 48.20 (t),
59.82 (d), 75.95 (s), 106.49 (d), 111.74 (d), 128.02 (d, 2 O,
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129.66 (d, 2 C), 134.93 (s), 144.71 (s), 145.82 (s), 153.08 (s).
MS (ESI (+)): mz (%: 312 (100) [MNa]®. HRVB (ESI (4)):
CisHisNNaOsS: cal cd 312. 0665; found 312. 0658.

N- Et hynyl - 4- net hyl - N- nonyl benzenesul f onam de (27d):

As described in GP 3, 370 ng (939 pnol) protected ynam de 26d and
741 mg (2.35 mmol) TBAF in 15 m THF afforded 299 ng (930 upnol,
99% of 27d as a yellow solid.

Mp.: 52 °C. R (PE:EE, 20:1) = 0.16. IR (film: V= 2917 cm?!, 2852,
2133, 1597, 1470, 1358, 1167, 1124, 1091, 1033, 978, 943, 909,
879, 807, 731, 713, 655, 616, 585. 'H NVR (CDO 3 500 MHz): d =
0.88 (t, J=7.1 H, 3 H), 1.22-1.31 (m 12 H), 1.63 (p, J = 7.1
Hz, 2 H, 2.45 (s, 3 H, 2.72 (s, 1 H, 3.29 (t, J=7.2 H, 2 H),
7.35 (d, J=7.3 Hz, 2 H, 7.80(d, J=7.3 Hz, 2 H. ¥C NWR (CDd 3,
126 MHz): d = 14.25 (q), 21.80 (q), 22.80 (t), 26.32 (t), 27.78
(t), 29.20 (t), 29.32 (t), 29.54 (t), 31.99 (t), 51.35 (t), 59.14
(d), 76.23 (s), 127.79 (d, 2 O, 129.91 (d, 2 C, 134.83 (s),
144.78 (s). M5 (ESI (+)): mz (%: 344 (100) [MtNa]*. HRVB (ESI
(+)): GCisH7NNaG,S: cal cd 344. 1655; found, 344.1649.

N- (2, 2-Di chl orovinyl)-N-(3-furan-2-yl -1-nethyl propyl) - 4-

nmet hyl bezenesul f onam de (32a):

As described in GP 4, 1.00 g (7.13 mml) 4-furan-2-yl-butan-2-ol [*!
21d, 1.72 g (8.56 nmmol) N-fornyl-toluenesul fonam de, 3.04 g (11.5
mmol) PPH; and 2.28 ml (11.5 mmol) D AD were converted in 50 m
THF. After a short colum chronmatography (petroleum ether/ ethyl
acetate, 30:1), the residue was dissolved in 75 mM THF and 4.52 ¢
(17.2 mml) PPh; and 5.67 m (58.7 mmol) CO,4 furnished 530 ny
(1.52 mmol, 21% over 2 steps) 32a (16h reaction tine) as a yellow
solid, after purification by colum chromatography on silica gel
(petrol eumether /ethyl acetate, 30:1).

Mp.: 52 °C. R (PE:EE, 10:1) = 0.12. IR (solid): Vv = 3027 cm?
2976, 2922, 1621, 1598, 1573, 1467, 1351, 1323, 1262, 1220, 1090,
1021, 1011, 852, 802, 770, 653, 570. *H NMR (CDO 3 500 MHz): d =
0.93 (d, J = 6.8 Hz, 3 H), 1.58-1.75 (m 2 H), 2.43 (s, 3 H,
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2.62-2.81 (m 2 H), 3.99-4.07 (m 1 H), 5.99 (dd, J = 3.2, 0.8 Hz,
1 H, 6.28 (dd, J = 3.2, 1.8 Hz, 1 H, 6.57 (s, 1 H, 7,27 (dd, J
= 1.8 0.8 Hz, 1 H, 7.31 (d, J =82 H, 2 H, 7.70 (d, J = 8.2
Hz, 2 H. ¥C NWR (CDC 3, 126 MHz): d = 17.63 (q), 21.74 (q), 25.25
(t), 33.84 (t), 56.26 (d), 105.38 (d), 110.29 (d), 121.22 (d),
127.58 (d, 2 C), 130.01 (d, 2 C), 132.92 (s), 136.68 (s), 141.13
(d), 144.15 (s), 155.09 (s). Ms (ESI (+)): mz (%: 410 (100)
[MENa] . HRMS  (ESI (+)): Ci7Hiod 2NNaG:S:  cal cd  410. 0355; found
410. 0342.

4- (5- Met hyl furan-2-yl ) butan-2-ol (21b):

10.0g (65.7 nmml)  4-(5-nmethyl furan-2-yl)butan-2-onel®®  were
di ssolved in 150 mM MeOH and 3.00 g (78.8 mml) NaBH; were added at
0 °C. After stirring at 20 °C for 16 mh the solution was quenched
with 50 mM HO and extracted three times with 20 m DCM The
conbined organic phases were dried over MSQO,. filtered and
purification by colum chromatography on silica gel (petroleum
ether /ethyl acetate, 4:1) yielded 9.61 g (63 nmmol, 95% 21b as a
yel l ow oi | .

R (PE:EE, 10:1) = 0.04. IR (film: V= 3338 cm?', 2965, 2922, 1618,
1570, 1453, 1374, 1219, 1126, 1071, 1020, 954, 780, 653, 617. H
NVR (CDCl3, 300 MHz): d = 1.19-1.25 (d, J = 6.3 Hz, 3 H), 1.44 (bs,
1 H, 1.59 (s, 1 H, 1.71-1.82 (m 2 H), 2.25 (s, 3 H), 2.59-2.78
(m 2 H 5.81-5.89 (m 2 H. *C NWR (CDd3; 500 MHz): d = 13.61
(q), 23.57 (q), 24.55 (t), 37.62 (t), 67.49 (d), 105.59 (d),
105.93 (s), 150.47 (s) 154.02 (s). M5 (ESI (+)): mz (%: 177
[ MENa] *. HRMB (ESI (+)): GoHisNaQ,: cal cd 177.0886; found, 177.0888.

N- (2, 2-Di chl orovi nyl ) -4-nmet hyl - N-[ 1- et hyl - 3- (5- net hyl f ur an- 2-

yl ) propyl ] benzenesul f onam de (32b):

As described in GP 4, 2.00 g (13.0 nmol) 21b , 3.10 g (15.6 mmol)
N-fornyl -tol uenesul fonamde, 5.61 g (21.4 mvol) PPH; and 4.20 ni
(21.4 mol ) DI AD were converted in 80 m THF. After a short columm
chromat ogr aphy (petrol eum ether/ ethyl acetate, 30:1), the residue
was dissolved in 150 mM THF and 10.6 g (38.3 mol) PPhs and 12.5 ni
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(130 mol) CA 4 furnished 1.05 g (2.62 mmol, 20% over 2 steps) 32b
(16 h reaction tine) as a yellow solid, after purification by
colum chromatography on silica gel (petroleum ether /[ethyl
acetate, 50:1).

Mp.: 61 °C. R (PE:EE, 10:1) = 0.04. IR (solid): Vv = 3034 cm?,
2979, 2911, 1620, 1598, 1574, 1494, 1453, 1305, 1215, 1162, 1089,
1022, 981, 922, 857, 811, 875, 727, 663, 572. 'H NWR (CDds; 500
MAz): d =0.94 (d, J =6.8 Hz, 3 H, 1.56-1.73 (m 2 H), 2.24 (s, 3
H, 2.44 (s, 3 H, 2.55-2.73 (m 2 H), 3.99-4.08 (m 1 H), 5.81-
5.86 (m 2 H), 6.06 (s, 1 H, 7.31 (d, J =8.2 H, 2 H. 7.70 (d,
J =82 Hz,, 2 H. C NWR (CDCl3 126 MHz): d = 13.65 (q), 17.67
(), 21.72 (q), 25.03 (t), 33.95 (t), 56.33 (d), 105.95 (d),
105.98 (d), 121.30 (d), 127.56 (d, 2 ©, 129.94 (d, 2 C, 132.79
(s), 136.75 (s), 144.09 (s), 150.55 (s), 153.20 (s). Ms (ESI (+):
mz (%: 424 (100) [M+Na]*. CigH1d oNO;S (402.34): calcd C 53.60, H
5.26, N 3,44; found C 53.73, H5.26, N 3.48.

N- (2, 2-Di chl orovi nyl ) -4-net hyl - N-[ 3- (5-net hyl f ur an- 2-

yl ) propyl ] benzenesul f onam de (32c):

As described in GP 4, 700 g (5.00 mmol) 3-(5-nethylfuran-2-
yl ) propan-2-ol 18c, 1.21 g (6.00 mml) N-fornyl-tol uenesul f onam de,
1.71 g (6.50 mmol) PPH; and 1.30 ml (6.50 nmmmol) DI AD were converted
in 50 m THF. After a short colum chromatography (petroleum
ether/ ethyl acetate, 10:1), the residue was dissolved in 50 m
THF and 3.93 g (15 mmol) PPh; and 4.66 m (50 mml) Cd 4 furnished
1.11 g (2.86 mml, 57% over 2 steps) 32c (48 h reaction tine) as a
yellow solid, after purification by colum chromatography on
silica gel (petroleumether /ethyl acetate, 30:1).

Mp.: 79 °C, R (PE:EE, 10:1) = 0.36. IR (solid): Vv = 2978 cm?,
1621, 1598, 1573, 1467, 1393, 1351, 1323, 1262, 1162, 1011, 930,
852, 802, 770, 718, 653, 570. H NVR (CDCl3;, 500 MHz): d = 1.84 (p,
J =8.1H, 2H, 2.24 (s, 3 H, 2.44 (s, 3 H), 2.61 (t, J =8.1
Hz, 2 H, 3.36 (t, J =81 H, 2 H, 583 (d, J =3.1H, 1 H,
5.87 (d, J = 3.1 Hz, 1 H, 6.27 (s, 1 H), 7.32 (d, J = 8.2 Hz, 2
H, 7.68 (d, J =8.2 Hz, 2 H. C NWR (CDd 3 126 Miz): 13.65 (q),
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21.74 (q), 25.23 (t), 27.23 (t), 48.70 (t), 106.03 (d), 106.23
(d), 124.80 (s), 125.04 (d), 127.46 (d, 2 C, 130.02 (d, 2 O,
135.57 (s), 144.31 (s), 150.72 (s), 152.78 (s). M5 (ESI (+)): niz
(%: 410 (100) [MtNa]*. CisHioOl ,NOsS (388.31): calcd C 52.64, H
4.97, N 3.49; found C 52.58, H 4.93, N 3.61.

N Et hynyl - N- (3-furan-2-yl - 1- net hyl propyl ) - 4-

met hyl benzenesul f onam de (33a):

As described in GP 5, 400 ng (1.03 mml) 32a, and 1.48 m (2.37
mmol) n-BuLi (1.6 Min hexane) in 10 mM THF were converted within
5 mn. Purification by colum chromatography on silica gel
(petroleum ether /ethyl acetate/ triethylamne, 40:2:1) afforded
269 ng (848 pnol, 82% 33a as a yellow solid.

Mp.: 69 °C. R (PE:EE EtsN, 40:2:1) = 0.09. IR (solid): v= 3276 cm
12132, 1596, 1493, 1446, 1355, 1321, 1306, 1164, 1010, 966, 936,
922, 904, 884, 813, 731, 706, 681, 581. 'H NMR (CDCl; 300 MHz): d
=1.06 (d, J = 6.6 Hz, 3 H), 1.70-1.81 (m 1 H, 1.84-1.94 (m 1
H, 2.44 (s, 3 H, 2.48-2.68 (m 2 H, 2.80 (s, 1 H, 3.92-4.04
(m 1 H, 5.99 (dd, J 3.1, 0.9 Hz, 1 H, 6.27 (dd, J = 3.1, 1.9
Hz, 1 H, 7.29 (dd, J = 1.9, 0.9 Hz, 1 H, 7.33 (d, J = 8.3 Hz, 2
H, 7.80 (d, J = 8.3 Hz, 2 H. C NWR (CDC3 126 MHz): d = 18.68
(q), 21.81 (q), 24.77 (t), 33.05 (t), 55.83 (d), 61.34 (d), 72.94
(s), 105.43 (d), 110.30 (d), 127.65 (d, 2 C, 129.93 (d, 2 O,
135.97 (s), 141.15 (d), 144.77 (s), 154.87 (s). M5 (ESI (+)): mz
(%9: 340 (100) [MtNa]*. Ci7HigNG;S (317.40): calcd C 64.33, H 6.03,
N 4.41; found C 63.99, H 6.05, N 4.309.

N Et hynyl - 4- net hyl - N-[ 1- met hyl - 3- (5- et hyl f ur an- 2-
yl ) propyl ] benzenesul f onam de (33b):
As described in G 5, 15.0 ng (37.3 pnol) 32b, and 54.0 pl (85.7
pmol ) n-BuLli (1.6 Min hexane) in 5 mM THF were converted within 5
m n. Purification by colum chromatography on silica gel
(petroleum ether /ethyl acetate/ triethylamne, 40:2:1) afforded
11.1 ng (33.5 pnol, 90% 33b as a yellow oil.
R (PE:EE, 10:1) = 0.33. IR (film: Vv= 3290 cm?', 2926, 2360, 2128,
1734, 1596, 1570, 1450, 1359, 1165, 1090, 1020, 971, 814, 786,
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680, 632. H NWR (CDCl3, 300 MHz): d = 1.06 (d, J = 6.6 Hz, 3 H),
1.67-1.94 (m 2 H), 2.24 (s, 3 H, 2.44 (s, 3 H, 2.47-2.57 (m 2
H, 2.79 (s, 1 H, 3.93-4.04 (m 1 H), 5.83-5.85 (m 2 H, 7.33
(d, J =84 Hz, 2 H, 7.80 (d, J =8.4 H, 2 H. ¥CNWR(CDd3 63
MHz): d = 13.64 (q), 18.66 (q), 21.77 (q), 24.82 (t), 33,19 (t),
55.86 (d), 61.34 (d), 72.99 (s), 105.94 (d), 105.99 (d), 127.59
(d, 2 O, 129.93 (d, 2 O, 135.99 (s), 144.71 (s), 150.58 (s),
152.99 (s). MS (ESI (+)): mz (%: 332 (10) [M+H *, 354 (100)

[ MtNa] . HRMB (ESI (+)): CigHaNNaG:S: cal cd 354. 1134; found

354. 1139.

N Et hynyl - 4- met hyl - N-[ 3- (5- et hyl f ur an- 2-

yl ) propyl ] benzenesul f onam de (33c):

As described in GP 5 400 ng (1.03 mmol) 32c, and 1.48 m (2.37
mmol) n-BuLi (1.6 Min hexane) in 10 mM THF were converted within
30 min. Purification by colum chromatography on silica gel
(petroleum ether /ethyl acetate/ triethylamne, 40:2:1)afforded
322 ng (1.01 mmol, 99% 33c as a yell ow solid.

Mp.: 41 °C. R (PE:EE, 10:1) = 0.15. IR (solid): Vv = 3266 cm?
2952, 2926, 2134, 1618, 1598, 1571, 1494, 1464, 1448, 1356, 1310,
1216, 1167, 1096, 1024, 969, 809, 777, 755, 722, 710, 697, 655. 'H
NVR (CDCl 3, 500 MHz): d = 1.97 (p, J = 7.2 Hz, 2 H), 2.24 (s, 3 H),
2.45 (s, 3 H, 2.61 (t, J =7.2 Hz, 2 H, 2.74 (s, 1 H, 3.35 (t,
J=7.2H, 2 H, 583 (d, J =2.9H,1H), 587 (d, J =2.9 Hz, 1
H 7.35 (d, J = 8.4 H, 2 H, 7.79 (d, J = 8.4 H, 2 H. C NWR
(CDA 3 126 MHz): d = 13.64 (q), 21.80 (q), 24.88 (t), 26.42 (t),
50.65 (t), 59.34 (d), 76.06 (s), 106.00 (d), 106.25 (d), 127.79
(d, 2 C, 129.94 (d, 2 C, 134.63 (s), 144.88 (s), 150.73 (s)
152.61 (s). M5 (ESI (+)): mz (%: 340 (100) [MtNa]®. Ci7HigNGS
(317.40): calcd C 64.33, H 6.03, N 4.41; found C 64.33, H 6.04, N
4. 32.

2-Butyl - 2, 3-di hydr obenzof uran-7-ol (35a):
As described in GP 7, 110 ng (418 pnol) 23a and 0.49 m (1.7 Min
pentane, 840 punol) t-BuLi were reacted in 10 m Et,O for 10 mn.
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The al kynyl et her 34a was dissolved in CDCl 3 and 3.80 ng (12.5 unol)
AuCl 3 were added. After 30 mn purification by colum
chromat ography on silica gel (petroleum ether /ethyl acetate,
40:1) afforded 35.3 ng (184 punmol, 44% over 2 steps) 35a as a
yel l ow oi | .

34a: IR (film: V= 3318 cm?', 2957, 2364, 2338, 2219, 2178, 2147,
1505, 1100, 740. *H NMR (CDCl;, 500 MHz): d = 0.91 (t, J= 7.2 Hz, 3
H, 1.30-1.40 (m 3 H), 1.42-1.51 (m 1 H), 1.58 (s, 1 H), 1.59-
1.65 (m 1 H), 1.72-1.79 (m 1 H, 2.96 (dd, J = 15.3 Hz, 6.2 Hz, 1
H), 3.13 (dd, J=15.3, 6.4 Hz, 1 H), 4.24-4.30 (m 1 H, 6.15 (dd,
J=23.4, 0.8 H, 1 H, 6.31 (dd, J=3.4, 1.9 Hz, 1 H), 7.34 (dd, J
=1.9, 0.8 Hz, 1 H. C NWR (CDO 3, 126 MHz): d = 14.01 (q), 22.51
(t), 27.22 (t), 28.20 (d), 32.09 (t), 32.58 (t), 87.35 (d), 89.32
(s), 107.72 (d), 110.61 (d), 141.80 (d), 151.01 (s).

35a: R (PE:EE, 40:1) = 0.08. IR (film: V= 3386 cm', 2931, 2859
1620, 1476, 1299, 1220, 1176, 1028, 764, 720. 'H NWMR (CDds; 500
Miz): d =0.94 (t, J=7.2 H, 3 H, 1.35-1.44 (m 3 H), 1.45-1.52
(m 1 H, 1.66-1.73 (m 1 H, 1.82-1.89 (m 1 H, 2.90 (dd, J =
15.3, 7.9 Hz, 1 H), 3.13 (dd, J=15.3, 8.9 Hz, 1 H), 4.79-4.85 (m
1 H, 4.92 (s, 1 H, 6.72 (s, 3 H in GDs: 6.61 (d, J=7.7 H, 1
H, 6.70 (t, J=7.7 Hz, 1 H, 6.83 (d, J=7.7 H, 1 H). ¥C NW\R
(CDA 3 126 MHz): d = 14.23 (q), 22.82 (t), 27.81 (t), 35.93 (t),
36.42 (t), 84.81 (d), 114.83 (d), 117.17 (d), 128.02 (s), 140.39
(s), 146.63 (s). Ms (EI(+)): mz (%: 192 (68) [M*, 149 (17), 136
(29), 123 (100), 107 (10), 77 (63). HRVMB (El (+)): CisHeO: calcd
192. 1150; found 192. 1146.

2, 3- Di hydr o- 6- net hyl - 1- benzof ur an- 7- ol (35b):

Met hod A As described in GP 7, 300 ng (1.36 mmol) 23b and 1.60 m
(1.7 Min pentane, 2.72 mol) t-BuLi were reacted in 10 m Et,O for
1h. The al kynyl ether 34b was dissolved in CDCl; and 12.4 ng (41.0
pnol )  AuCl 3 were added. After 30 mn purification by colum
chromat ography on silica gel (petroleum ether /ethyl acetate,
20:1) afforded 105 ng (702 pnol, 52% over 2 steps) 35b as a
col orl ess solid.

21



Met hod B: As described in GP 8 75 ng (340 pnol) 23b, 103 pl (680
pnol ) TMEDA and 400 pl (1.6 M in hexane, 680 pnol) n-BuLi were
reacted in 5 m Et,0O The al kynylether 34b was dissolved in CD:CN
and 5.05 ng (17.0 pnmol) AuCd 3 were added. After 30 min purification
by columm chromatography on silica gel (petroleum ether /ethyl

acetate, 20:1) afforded 15.0 ng (99.8 unol, 29% over 2 steps) 35b
as a colorless solid and 3.00 ng (20.2 pnol, 6% 36.

34b: IR (film: V= 3311 cm?', 2922, 2359, 2341, 2150, 1618, 1570

1463, 1383, 1216, 1183, 1121, 1091, 1020, 937, 782, 645, 613, 560.

'H NVR (CD:CN, 500 MHz): d = 1.76 (s, 1 H), 2.22 (s, 3 H), 3.01 (t,
J =6.5H, 2 H, 4.25 (t, J =6.5H, 2 H, 591 (d J = 2.9 H,

1 H, 6.03 (d, J = 2.9 H, 1 H. ®C NW (CD:CN, 126 Miz): d =
12.22 (q), 26.56 (t), 27.01 (d), 76.25 (t), 90.04 (s), 105.99 (d),

107.33 (d), 148.85 (s), 150.85 (s).

35b: Mp.: 82 °C. R (PE:EE, 10:1) = 0.20. IR (solid): V= 3051 cm?,
2923, 2861, 1843, 1626, 1599, 1508, 1481, 1444, 1386, 1360, 1306,
1279, 1241, 1219, 1184, 1149, 1016, 967, 951, 894, 842, 788, 759,

737, 721, 649, 606. ‘H NVR (CD:CN, 500 MHz): d = 2.16 (s, 3 H),
3.14 (t, J = 8.7 Hz, 2 H), 4.53 (t, J = 8.7 Hz, 2 H), 4.81 (s, 1
H, 6.55 (d, J = 7.5 Hz, 1 H, 6.59 (d, J = 7.5 Hz, 1 H. C NWR
(CDsCN, 126 MHz): d = 15.17 (q), 30.47 (t), 72.30 (t), 115.84 (d),

122.71 (d), 123.84 (s), 125.04 (s), 138.62 (s), 146.73 (s). M
(FAB(+)): mz (%: 150 (100) [M*, 131 (7), 121 (7), 107 (8), 91
(7), 77 (8). HRVB (El (+)): GHoO: cal cd 150.0681; found 150. 0681.

36: R (PE:EE, 10:1) = 0.33. IR (film: V= 2956 cm*, 2923, 1740,
1712, 1628, 1569, 1233, 1167, 1132, 1037, 1019, 830, 779. 'H NWR
(Cbd3 500 MHz): d = 2.05 (s, 3 H, 2.25 (s, 3 H, 2.91 (t, J =
6.8 Hz, 2 H), 4.28 (t, J =6.8H, 2 H, 58 (m 1 H, 594 (d, J
= 2.9 H, 1 H. CNW((CDds; 500 MHz): d = 13.62 (q), 21.09 (q),

27.91 (t), 62.65 (t), 106.15 (d), 107.10 (d), 150.03 (s), 151.13
(s), 171.14 (s). HRMB (El (+)): GCoHioO:: calcd 168.0786; found
168. 0807.

7- Met hyl - chroman- 8-ol (35c):
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As described in GP 8, 197 ng (840 pnol) 23c, 255 pl TMEDA (1.68
mmol) and 1.05 mM (1.6 Min hexane, 1.68 nmmml) n-BuLi were reacted
in 5mM Et,O0 The alkynylether 34c was dissolved in 3 m CD;CN and
11.3 nmg (42.0 pnol) AuC ; were added. After 30 mn purification by
colum chromatography on silica gel (petroleum ether /ethyl
acetate, 20:1) afforded 62.3 ng (390 pnmol, 46% over 2 steps) 35c
as a colorless solid.
34c: IR (film: V= 3313 cm?', 2924, 2360, 2340, 2151, 1570, 1456,
1219, 1121, 1020, 939, 669, 632, 607, 583. 'H NVR (CDO 3, 300 MHz):
d =1.55 (s, 1 H, 1.92 (tt, J =7.4, 6.4 Hz, 2 H, 2.02 (s, 3 H,
2.47 (t, J = 7.4 Hz, 2 H, 3.91 (t, J =6.4 H, 2 H, 569 (d J =
3.0, 1 H, 574 (d, J =3.0H, 1 H. ¥CNW(CDd3s 755 Miz): d
14.09 (q), 24.94 (t), 27.96 (d), 28.59 (t), 79.55 (t), 92.22
(s), 107.53 (d), 118.71 (s), 152.04 (s), 154.23 (s).
35c: Mp.: 84 °C. R (PE:EE, 10:1) = 0.25. IR (solid): V= 3443 cm?,
3050, 2992, 2941, 2917, 2849, 1854, 1715, 1630, 1586, 1509, 1472,
1350, 1332, 1269, 1249, 1160, 1090, 1062, 981, 786, 667, 570. 'H
NMR (CDOl 3, 500 MHz): d = 2.04 (m 2 H, 2.25 (s, 3 H, 2.78 (t, J
=6.4H, 2 H, 427 (t, J =51 H, 2 H, 555 (s, 1 H, 6.53 (d,
J =7.9 H, 1 H, 6.64 (d, J =7.9 Hz, 1 H. '¥¥C NWR (CDd3; 500
MHz): d = 15.17 (q), 22.55 (t), 24.12 (t), 66.90 (t), 119.62 (d),
119.67 (d), 121.33 (s), 121.78 (s), 141.51 (s), 142.79 (s). M5
(FAB(+)): mz (%: 164 (100) [M"*, 149 (10), 136 (40). HRVMB (E
(+)): CoHi20: calcd 164.0837; found 164.0837.

2- Met hyl chroman- 8- ol (35d):

Met hod A: As described in GP 7, 400 ng (1.70 mmol) 23d and 2.27 n
(1.5 Min pentane, 3.40 nmol) t-BuLi were reacted in 10 m Et,O for
30 min. The al kynyl ether 34d was dissolved in 10 mM CDCl 3 and 15.5
mg (51.0 pnol) AuC ;3 were added. After 10 mn purification by
colum chromatography on silica gel (petroleum ether /[ethyl
acetate, 20:1) afforded 167 nmg (1.02 pnol, 60% over 2 steps) 35d
as a colorless solid.

34d: IR (film: V= 3315 cnt}, 2937, 2360, 2146, 1507, 1447, 1381,
1111, 1008, 733. H NMR (CDCl 3, 300 MHz): d = 1.41 (d, J = 6.3 Hz,
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3 H, 1.56 (s, 1 H, 1.84-1.96 (m 1 H), 2.01-2.14 (m 1 H), 2.68-
2.85 (m 2 H, 4.14-4.25 (m 1 H), 6.03 (dd, J=3.3, 0.8 Hz, 1 H),
6.28 (dd, J =23.3, 1.9 Hz, 1 H), 7.31 (dd, J=1.9, 0.8 Hz, 1 H).
13C NWR (CDCl 3, 63 MHz): d = 19.12 (q), 23.92 (t), 27.91 (d), 33.78
(t), 84.52 (d), 89.48 (s), 105.54 (d), 110.32 (d), 141.29 (d),
154.76 (s).

35d: Mp.: 58 °C R (PE:EE, 40:1) = 0.19. IR (solid): V= 3445 cm?,
2975, 2937, 1595, 1472, 1386, 1366, 1336, 1253, 1235, 1206, 1176,
1142, 1107, 1075, 1049, 1032, 992, 931, 958, 842, 763, 725, 688. 'H
NVR (CD,d ,, 500 MHz): d = 1.42 (d, J = 6.2 Hz, 3 H), 1.73 (dddd, J
= 13.7, 11.6, 10.3, 5.6 Hz, 1 H), 2.01 (dddd, J = 13.7, 6.10, 2.9,
2.1 H, 1 H, 2.73 (ddd, J=16.7, 5.6, 3.0 Hz, 1 H, 2.84 (ddd, J =
16.7, 11.6, 6.1 Hz, 1 H), 4.19 (dqgd, J = 10.3, 6.2, 2.1 Hz, 1 H),
5.57 (s, 1 H, 6.56-6.60 (m 1 H), 6.67-6.71 (m 2 H in GDs 6.49
(d, J=7.7 Hz, 1 H, 6.71 (t, J=7.7 Hz, 1 H, 6.96 (d, J=7.7
Hz, 1 H). ®C NWR (CD:d, 126 MAz): d = 22.94 (q), 26.24 (t),
31.29 (t), 75.05 (d), 113.67 (d), 121.78 (d), 122.22 (d), 124.22
(s), 144.06 (s), 146.67 (s). Ms (EI(+)): mz (%: 164 [M* (100),
149 (13), 122 (100), 94(14), 77 (10), 66 (18), 39 (17). CioH:2O
(164.20): calcd C 73.15, H 7.37; found C 72.81, H 7.39.

N- Nonyl pyri di n- 2- car boxam d:

1.23 g (10.0 mmol) N nonyl pyridin-2-carboxamd were dissolved in
20mM THF. 1.78 g (11.0 mmol) DClI were added and the suspension
becanre a <clear solution. 1.43 g (10.0 nmmol) of nonylam ne
di ssolved in 10 mM THF were added and the reaction was stirred for
24h at rt. 20 m of water were added and the m xture was extracted
three tines with ethyl acetate, dried over MSQ,, filtered and
purified by colum chromatography on silica gel (petroleum ether
/ethyl acetate, 5:1). 2.03 g (8.18 mmol, 82% product were gained
as colorless oil.

R (PEEE, 2:1) = 0.39. IR (oil): V= 2925 cnt!, 2854, 1676, 1590,
1569, 1527, 1465, 1433. 'H NWR (CDCl;, 500 MHz): d = 0.87 (t, J =
7.0 Hz, 3 H, 1.24-1.42 (m 12 H), 1.60-1.66 (m 2 H), 3.44-3.48
(m 2 H, 7.41 (dd, J = 7.5, 4.8 Hz, 1 H), 7.83 (t, J =7.8 Hz, 1
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H, 8.04 (bs, 1 H, 820 (d, J=28.0Hz, 1 H, 854 (d, J=4.8 H,
1 H. C NWR (CDCls 126 MHz): d = 14.24 (q), 22.80 (t), 27.16
(t), 29.40 (t), 29.48 (t), 29.64 (t), 29.82 (t), 32.00 (t), 39.62
(t), 122.32 (d), 126.13 (d), 137.45 (d), 148.13 (d), 150.30 (s),
164.33 (s). M5 (Cl(+)): mz (%9: 249 [M* (100), 231 (19), 142
(19), 135 (20), 106 (10), 78 (12). CisHaNO (248.36): calcd C
72.54, H 9.74, N 11.28; found C 72.14, H 9.53, N 11.04.

ol d catal yst 41

236 ng (590 pnol) NaAud 4 2H,O were dissolved in 20 m EtOH and 147
mg (590 pnol) pyridine-2-carboxylic-acid-nonylam de dissolved in
10 M EtOH were added and the m xture was heated under reflux for
2h. The mxture was purified by colum chromatography on silica
gel (petroleum ether /ethyl acetate, 1:1). 116 ng (38.0 unmol, 38%
41 were gai ned as orange solid.

Mp.: 76 °C. R (PE:EE, 2:1) = 0.13. IR (solid): V= 2915 cm?!, 2847,
1645, 1610, 1431, 1378, 1297, 1277, 1153, 1105, 1056, 793, 755

720, 691, 666. 'H NVR (CDOs, 500 MHz): d = 0.87 (t, J = 7.0 Hz, 3
H, 1.22-1.39 (m 12 H), 1.64-1.70 (m 2 H), 3.60-3.63 (m 2 H),
7.83 (ddd, J = 7.7, 5.8, 1.8 Hz, 1 H), 8.14 (dd, J = 7.7, 1.8 Hz, 1
H, 8.34 (td, J=7.7, 1.4 Hz, 1 H, 9.50 (dd, J=5.8, 1.4 H , 1
H. °C NWR (CDO 3, 126 MHz): d = 14.27 (q), 22.82 (t), 26.94 (t),
29.43 (t), 29.60 (t), 29.69 (t), 30.45 (t), 32.03 (t), 48.23 (t),
128.86 (d), 128.88 (d), 144.25 (d), 144.94 (d), 150.91 (s), 170.22
(s). MB (Cl(+)): mz (%9: 515 [MH*, 249 (100), 231 (10), 191 (10),
142 (41), 135 (26), 106 (20), 78 (22). HRMB (C (4)):
CisH:sAud ;NG cal cd 514. 0853; found 514. 0836.

6- Met hyl - 1- [ (4- et hyl phenyl ) sul fonyl]indolin-7-ol (39a):

According to GP 6, 76.0 ng (251 pnmol) 27a and 3.82 ng (12.6 upnol)
AuCl ;3 were reacted in CDsCN for 5 mn. Purification by colum
chromat ography on silica gel (petroleum ether /ethyl acetate,
20:1) afforded 47.0 nmg (155 pnol, 62% 39a as a white solid.

Mp: 114 °C. R (PE:EE, 3:1)= 0.40. IR (solid): V= 3568 cm?!, 3547,
3484, 2934, 2183, 2168, 2018, 1992, 1597, 1497, 1454, 1350, 1329,
1308, 1261, 1218, 1204, 1156, 1089, 1030, 978, 961, 942, 844, 795,
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784, 751, 722. H NWR (CDCl3, 500 MHz): d = 2.23 (s, 3 H), 2.23
(t, J = 7.5 Hz, 2 H, 2.32 (s, 3 H, 3.92 (t, J = 7.5 Hz, 2 H),
6.43 (d, J =7.5Hz, 1 H, 6.81(d, J =7.5H, 1 H, 7.13 (d, J
8.0 Hz, 2 H, 7.45 (d, J =8.0 Hz, 2 H. ®C NWR (CDd 3 126 MHz): d
= 16.19 (q), 21.74 (q), 28.92 (t), 53.05 (t), 115.84 (d), 126.15
(s), 127.44 (d, 2 O, 128.12 (s), 129.13 (d, 2 C, 129.74 (d),
133.35 (s), 135.12 (s), 144.68 (s), 146.88 (s). Ms (El (+)): mz
(%9: 303 (40) [M*, 148 (100), 133 (8), 91 (6). GCseHNG®GS (303.38):
calcd C 63.34, H5.65 N 4.62; found C 63.33, H5.72, N 4.56.

1-[ (4- et hyl phenyl ) sul fonyl]indolin-7-ol (39b):

According to G° 6, 100 ng (346 pnol) 27b and 4.20 ng (10.4 pnol)
conplex 40 were reacted in CD;CN for 5 mn. Purification by colum
chromat ography on silica gel (petroleum ether /ethyl acetate,
10: 1) afforded 13.0 ng (44.9 upnol, 13% 39b as a white solid.
Using the same procedure with 5.36 ng (10.4 pnol) catalyst 41
yielded 9.20 ng (32.0 pmol, 9% 39b after 1 h reaction tine.

MP.: 87 °C. R (PE:EE, 5:1) = 0.18. IR (solid): v= 3390 cm?, 1599,
1486, 1461, 1321, 1239, 1208, 1149, 1085, 932, 843, 818, 746,
720,678, 618. 'H NMR (CDO 3, 500 MHz): d = 2.37 (t, J=7.7 Hz, 2
H, 2.38 (s, 3 H, 400 (t, J=7.7 H, 2 H, 6.62 (d, J=7.6 Hz,
1 H, 6.84 (d, J=7.6 Hz, 1 H), 7.01 (t, J=7.6 H, 1 H, 7.23
(d, J=8.3 H, 2 H, 7.52 (d, J=8.3 Hz, 2 H. ¥C N\ (CDd 3 126
MHz): d = 21.67 (q), 29.20 (t), 52.72 (t), 116.81 (d), 117.38 (d),
127.53 (d, 2 C, 128.03 (d), 128.33 (s), 129.95 (d, 2 O, 133.28
(s), 137.73 (s), 144.89 (s), 148.61 (s). Ms (ESI (+)): mz (9N:
312 (100) [MeNa]*. HRMB (ESI (+4)): CisHisNNaGS: calcd 312. 0665;
found, 312. 0660.

2- Met hyl - 1- [ (4- et hyl phenyl ) sul fonyl ]-1, 2, 3, 4-tetrahydroqui nol i n-
8-ol (42a):

According to G° 6, 100 ng (320 pnol) 33a and 2.91 ng (9.60 pnol)
AuCl ;3 were reacted in CDCl3 at 0 °C for 5 mn. Purification by
colum chromatography on silica gel (petroleum ether /[ethyl
acetate, 80:1) afforded 17.0 nmg (54.0 pnol, 17% 42a as a white
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solid. Using the sane procedure with 30.0 ng (94.5 mol) 33a and
1.92 ng (4.73 pnol) catalyst 40 yielded 7.70 nmg (24.3 unmol, 26%
42a after 1 h reaction time at rt in CD:CN Wth 2.44 ng (4.73
pnol ) catalyst 41, the sane scale delivered 11.1 ng (35.0 pnol,
37% of 42a at rt in CDsCN after 16 h.

Mp: 132 °C. R (PE:EE, 20:1): 0.21. IR (solid): V= 3489 cm’, 2960,
1697, 1595, 1471, 1345, 1304, 1237, 1214, 1156, 1091, 1023, 944,
924, 818, 792, 756, 707, 670. ‘H NWR (CDd s 500 MHz): d = 1.03-
1.19 (m 2 H), 1.27 (d, J = 6.5 Hz, 3 H, 2.05-2.13 (m 2 H), 2.40
(s, 3 H, 4.29-4.37 (m 1 H, 6.53 (d, J = 7.5 Hz, 1 H), 6.97
(ddd, J = 8.3, 1.4, 0.7 Hz, 1 H), 7.08 (visible t, J =7.9 Hz, 1
H, 7.19 (d, J = 8.3 H, 2 H, 7.42 (d, J = 8.3 Hz, 2 H), 7.58 (s,
1 H. BCNWR (CDhd 3 126 MHz): d = 21.76 (q), 23.91 (q), 26.26 (t),
33.25 (t), 54.39 (d), 117.18 (d), 119.60 (d), 123.00 (s), 127.44
(d, 2 C), 128.45 (d), 129.72 (d, 2 C, 134.55 (s), 139.73 (s),
144.34 (s), 153.93 (s). Ms (ESI (+)): mz (%: 340 (100) [ MtNa]".
HRVS (ESI (+)): C7HigNNaGsS: cal cd 340. 0978; found, 340.0966.

2, 7-D net hyl - 1-[ (4- et hyl phenyl )sul fonyl]-1, 2, 3, 4-

t et rahydroqui noli n-8-ol (42b):

According to GP 6, 75.0 ng (226 pmol) 33b and 2.10 ng (6.78 unol)
AuCl ;3 were reacted in CDCl3; for 5 mn at 0 °C  Purification by
colum chromatography on silica gel (petroleum ether /[ethyl
acetate, 20:1) afforded 65.8 ng (199 punol, 88% 42b as a white
solid.

Mp: 122 °C. R (PE:EE, 10:1): 0.31. IR (solid): V= 3474 cm?, 2930,
2866, 1595, 1497, 1457, 1345, 1210, 1193, 1159, 1096, 1037, 1010,
938, 819, 802, 756, 669, 580. 'H NMR (CDd 3 300 MHz): d = 0.95-
1.15 (m 2 H), 1.26 (d, J = 6.4 Hz, 3 H, 1.98-2.13 (m 2 H), 2.31
(s, 3 H, 2.40 (s, 3 H, 4.26-4.38 (m 1), 6.42 (d, J =7.6 Hz, 1
H, 6.95 (d, J = 7.6 Hz, 1 H, 7.18 (d, J = 8.3 Hz, 2 H), 7.42 (d,
J =8.3Hz, 2 H, 7.55 (s, 1 H). *C NMR (CDO 3, 126 MHz): d = 16.59
(q9), 21.76 (q), 23.95 (q), 26.05 (t), 33.31 (t), 54.35 (d), 118.60
(d), 122.53 (s), 125.90 (s), 127.49 (d, 2 ©, 129.62 (d), 129.66
(d, 2 O, 134.64 (s), 137.00 (s), 144.24 (s), 152.14 (s). Ms (ESI
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(#)): mz (%: 354 [MNa]*. CigHiNOsS (331.43): calcd C 65.23, H
6.39, N 4.23: found C 65.25, H 6.52, N 4.11.

7- Met hyl - 1- [ (4- et hyl phenyl ) sul fonyl ] -1, 2, 3, 4-t et rahydr oqui nol i n-

8- ol (42c):

According to GP 6, 70.0 ng (221 prmol) 33c and 2.01 ng (6.63 unol)
AuCl ;3 were reacted in CDCl3 for 5 mn at 0 °C  Purification by
colum chromatography on silica gel (petroleum ether /[ethyl
acetate, 20:1) afforded 46.9 ng (148 punol, 67% 42c as a white
solid.

Mp: 91 °C. R (PE:EE, 20:1): 0.11. IR (solid): V= 3475 cm?!, 2952,
2919, 1598, 1456, 1437, 1338, 1248, 1223, 1155, 1094, 1007, 940,
873, 810, 787, 705, 672, 610. 'H NMR (CDd 3 500 MHz): d = 1.71-
1.75 (m 4 H), 2.30 (s, 3 H, 2.40 (s, 3 H, 3.72-3.75 (m 2 H,
6.44 (d, J = 7.5 Hz, 1 H), 6.96 (d, J = 7.5 Hz, 1 H, 7.19 (d, J =
8.4 Hz, 2 H, 7.47 (d, J = 8.4 Hz, 2 H, 7.72 (s, 1 H. B¥C NWR
(CDd 3, 126 MHz): d = 16.51 (q), 21.77 (q), 23.08 (t), 24.85 (t),
46.88 (t), 119.54 (d), 124.82 (s), 125.54 (s), 127.63 (d, 2 O,
129.69 (d), 129.75 (d, 2 C, 134.75 (s), 135.14 (s), 144.40 (s),
150.98 (s). Ms (ESI (#)): mz (%: 340 (100) [M+Na]®. Ci7HioNG:S
(317.40): calcd C 64.33, H 6.03, N 4.41; found C 64.51, H 6.03, N
4. 30.
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