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General methods

Solvents were dried according to standard procedures and flash chromatography was carried out on
silica gel 60 (230400 mesh). The 'H NMR spectra were recorded at 400 MHz, '>°C NMR spectra were
recorded at 100 MHz and "”F NMR spectra were recorded at 377 MHz on a Varian Mercury 400
spectrometer. The chemical shifts are reported in ppm relative to solvent residual peak.! 'H NMR
spectra are reported as follows (s = singlet, d = doublet, t = triplet, q = quartet, quin. = quintet, hex. =
hextet, hep. = heptet, oct. = octet, br = broad; coupling constant(s) in Hz; integration). MS spectra were
recorded on a LC TOF (ES) apparatus. Melting points were measured with a Biichi Melting Point B-
540 apparatus. All indole reactions were carried out in 8 mL sample vials with a teflon sealed screwcap
in a glovebox under an argon atmosphere. All purchased chemicals were used as received without
further purification. TIPS-protected ynamides were synthesized according to literature procedure.’

! Gottlieb, H. E.; Kotlyar, V.; Nudelman, A. J. Org. Chem. 1997, 62, 7512.
? Dooleweerdt, K.; Birkedal, H.; Ruhland, T.; Skrydstrup, T. J. Org. Chem. In press.
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Synthesis of terminal alkynes 1, 3—4

(S)-4-benzyl-3-ethynyloxazolidin-2-one (1)
o (S)-4-benzyl-3-((triisopropylsilyl)ethynyl)oxazolidin-2-one (48.7 mmol, 17.4 g) in
>\O 500 mL dry THF under an atmosphere of argon was cooled to -18 °C and TBAF (1 M

H— N\) in THF, 97.3 mmol, 97 mL) was added. The reaction mixture was stirred for 10 min
R and then allowed to heat up to room temperature over 35 min. After quenching with
1 Bn 250 mL satd. ag. NH4Cl the reaction mixture was extracted three times with Et,0,

dried over Na,SO4 and concentrated in vacuo. After flash chromatography on silica gel (EtOAc in
heptane in a gradient from 20—40%) the title compound was obtained as a pale yellow solid (8.45 g,
42.0 mmol, 86%). 'H NMR (400 MHz, CDCls) o (ppm) 7.32 (m, 3H), 7.21 (d, 2H, J = 7.2 Hz), 4.29
(m, 2H), 4.13 (dd, 1H, J = 7.2 Hz, 4.4 Hz), 3.23 (dd, 1H, J = 13.6 Hz, 2.8 Hz), 2.99 (s, 1H), 2.95 (dd,
1H, J = 13.6 Hz, 8.0 Hz). °C NMR (100 MHz, CDCl3) & (ppm) 155.8, 134.1, 129.5 (2C), 129.1 (2C),
127.6, 71.8, 67.5, 62.0, 58.0, 37.6. HRMS (ES) calcd for C;;H;;NO;Na (MNa+) 224.0682, found
224.0689. Spectroscopic data were in accordance with those reported in the literature.” mp = 65.3 —
66.1 °C (Et,0) [lit: 61.5-62.3 °CY’.

N-benzyl-N-ethynyl-4-methylbenzenesulfonamide (3)
N-benzyl-4-methyl-N-((triisopropylsilyl)ethynyl)benzenesulfonamide (3.58 mmol, 1.58

H—nN &) in40 mL dry THF under an atmosphere of argon was cooled to -18 °C and TBAF (1
Bn Min THF, 7.15 mmol, 7.2 mL) was added. The reaction mixture was stirred for 10 min
3 and then allowed to heat up to room temperature over 20 min. After quenching with 25

mL satd. ag. NH4Cl the reaction mixture was extracted three times with Et,O, dried
over Na,SO4 and concentrated in vacuo. After flash chromatography on silica gel (10% Et;O in
pentane) and recrystallization from Et,O the title compound was obtained as a colorless solid (459 mg,
1.61 mmol, 91%). '"H NMR (400 MHz, CDCl5) o (ppm) 7.76 (d, 2H, J = 8.0 Hz), 7.30 (m, 7H), 4.50 (s,
2H), 2.67 (s, 1H), 2.45 (s, 3H). °C NMR (100 MHz, CDCl3) & (ppm) 144.9, 134.8, 134.4, 129.9 (2C),
128.8 (2C), 128.7 (2C), 128.5, 127.8 (2C), 76.4, 59.8, 55.4, 21.8. HRMS (ES) calcd for C;sH;sNO,SNa
(MNa") 308.0721, found 308.0721. Spectroscopic data were in accordance with those reported in the
literature.* mp = 109 — 112 °C (Et,0) [lit: 102 — 103 °C]*".

Tert-butyl benzyl(ethynyl)carbamate (4)
Boc Tert-butyl benzyl((triisopropylsilyl)ethynyl)carbamate (5.31 mmol, 2.06 g) in 60 mL
H—N dry THF under an atmosphere of argon was cooled to -18 °C and TBAF (1 M in THF,
Bn  10.6 mmol, 10.6 mL) was added. The reaction mixture was stirred for 10 min and then
4 allowed to heat up to room temperature over 30 min. After quenching with 25 mL
satd. ag. NH4CI the reaction mixture was extracted three times with Et,O, dried over Na,SO, and
concentrated in vacuo. After column chromatography on silica gel (Et,O in pentane in a gradient from
4-5%) the title compound was obtained as an yellow oil (1.18 g, 5.12 mmol, 96%). 'H NMR (400
MHz, CDCl3) & (ppm) 7.35 (m, 5H), 4.58 (s, 2H), 2.76 (s, 1H), 1.50 (s, 9H). °C NMR (100 MHz,
CDCl) o (ppm) 154.1, 136.4, 128.5 (2C), 128.1, 127.9 (2C), 82.8, 58.7, 53.0, 28.2 (3C). HRMS (ES)
calcd for C14H;7NO,Na (MNa") 254.1157, found 254.1151.

3 Naud, S.; Cintrat, J. Synthesis 2003, 1391.
4 Tracey, MR.; Zhang, Y.; Frederick, MO.; Mulder, JA.; Hsung, RP. Org. Lett. 2004, 6, 2209.
3 Brueckner, D. Tetrahedron 2006, 62, 3809.
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Synthesis of indoles and benzofuranes (General method A)

To the 2-iodoaniline/2-iodophenol (1 equiv.) was added ynamide (1.2 equiv. unless otherwise stated)
and BusNOAc (3 equiv.) dissolved in 1.00 mL dry DMF followed by Pd(OAc); (0.05 equiv.) and PPhs
(0.20 equiv.) in 1.00 mL dry DMF. The sample vial was then fitted with a teflon sealed screwcap and
removed from the glovebox. The reaction mixture was heated for the time stated for each product at 60
°C. After cooling to room temperature, water was added and the mixture was extracted three times with
EtOAc, washed with brine, dried over MgSO,4 and concentrated in vacuo. The crude mixture was
dissolved in CH,Cl, and concentrated in vacuo on to a small amount of silica gel and purified by flash
chromatography.

(S)-4-benzyl-3-(1H-indol-2-yl)oxazolidin-2-one (2) from General Method A
o 2-iodoaniline (0.50 mmol, 110 mg), 1 (0.60 mmol, 121 mg), BusNOAc (1.50
»\ mmol, 452 mg), Pd(OAc), (0.025 mmol, 6.0 mg), PPh; (0.10 mmol, 26 mg) were
@—N\j reacted for 24 h. After flash chromatography (20% EtOAc in pentane) the title
N ) compound was obtained as a pale yellow solid (118 mg, 0.40 mmol, 81%). 'H
H Bn NMR (400 MHz, CDCls) ¢ (ppm) 10.0 (s, 1H), 7.56 (dd, 1H, J = 6.8 Hz, 1.2 Hz),
7.30-7.38 (m, 5H), 7.12-7.20 (m, 4H), 6.00 (s, 1H), 4.59 (tt, IH, J = 8.4 Hz, 2.8
Hz), 4.45 (t, 1H, J= 8.4 Hz), 4.35 (dd, 1H, J = 8.8 Hz, 3.2 Hz), 3.36 (dd, 1H, J = 14.4 Hz, 2.4 Hz), 3.05
(dd, 1H, J = 14.0 Hz, 9.2 Hz). *C NMR (100 MHz, CDCl3) & (ppm) 155.1, 134.7, 133.4, 133.1, 129.5
(20), 129.2 (20), 127.6, 127.3, 121.3, 120.5, 119.4, 111.0, 85.9, 67.1, 56.9, 36.8. HRMS (ES) calcd for
CisH1sN,O,Na (MNa") 315.1104, found 315.1102. mp = 142.8 — 144.6 °C.

N

N-benzyl-N-(1H-indol-2-yl)-4-methylbenzenesulfonamide (5) from General Method A
2-iodoaniline (0.30 mmol, 66 mg), 3 (0.36 mmol, 103 mg), BuyNOAc (0.90 mmol,
®7st 271 mg), Pd(OAc); (0.015 mmol, 3.4 mg), PPh; (0.060 mmol, 16 mg) were reacted
N for 24 h. After flash chromatography (10% acetone in pentane) the title compound
H was obtained as a colorless solid (72 mg, 0.19 mmol, 64%). 'H NMR (400 MHz,
5 CDCls) o (ppm) 8.69 (s, 1H), 7.55 (d, 2H, J = 8.4 Hz), 7.41 (d, 1H, J=7.6 Hz), 7.32
(t,2H, J=7.2 Hz), 7.19-7.28 (m, 6H), 7.15 (t, 1H, J = 7.6 Hz), 7.05 (t, 1H, J = 7.2 Hz), 5.87 (s, 1H),
471 (s, 2H), 2.43 (s, 3H). °C NMR (100 MHz, CDCl3) & (ppm) 144.4, 135.7, 134.2, 134.1, 133.7,
129.9 (20), 128.7 (2C), 128.2 (2C), 128.0, 127.7 (2C), 122.2, 120.3, 120.1, 111.0, 95.2, 54.3, 21.8.
HRMS (ES) calcd for C;;H9N,0,SNa (MNa+) 399.1143, found 399.1141. mp = 172.2 — 173.6 °C.

Tert-butyl benzyl(1H-indol-2-yl)carbamate (6) from General Method A
Boc 2-iodoaniline (0.30 mmol, 66 mg), 4 (0.36 mmol, 69 mg), BuuNOAc (0.90 mmol,
@—N' 271 mg), Pd(OAc); (0.015 mmol, 3.4 mg), PPh; (0.060 mmol, 16 mg) were reacted
N Bn for 25 h. After flash chromatography (5% acetone in pentane) the title compound
H was obtained as a colorless solid (39 mg, 0.12 mmol, 40%). 'H NMR (400 MHz,
CDCl3) 6 (ppm) 10.5 (s, 1H), 7.42 (d, 1H, J = 7.2 Hz), 7.24-7.34 (m, 6H), 7.07 (m,
2H), 5.84 (s, 1H), 4.98 (s, 2H), 1.50 (s, 9H). °C NMR (100 MHz, CDCl;) & (ppm) 128.7 (2C), 127.4
(20), 126.6, 120.0, 119.2, 110.6, 87.0, 51.9, 28.3 (3C). HRMS (ES) calcd for C50H»N,0,Na (MNa")
345.1579, found 345.1584.
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(S)-4-benzyl-3-(6-fluoro-1H-indol-2-yl)oxazolidin-2-one (7) from General Method A
0 5-fluoro-2-iodoaniline (0.30 mmol, 71 mg), 1 (0.36 mmol, 72 mg), BusNOAc
\ »\O (0.90 mmol, 271 mg), Pd(OAc); (0.015 mmol, 3.4 mg), PPh3 (0.060 mmol, 16
/©\/>7N\) mg) were reacted for 25 h. After flash chromatography (acetone in pentane in a
F H s gradient from 10-20%) the title compound was obtained as a colorless solid
7 Bn (64 mg, 0.21 mmol, 69%. 'H NMR (400 MHz, CDCls) o (ppm) 10.06 (s, 1H),
7.44 (dd, 1H, J = 8.8 Hz, 5.2 Hz), 7.29-7.38 (m, 3H), 7.18 (d, 2H, J = 7.2 Hz),
7.07 (dd, 1H, J =9.2 Hz, 2.4 Hz), 6.90 (ddd, 1H, J =9.6 Hz, 8.8 Hz, 2.4 Hz), 5.96 (d, 1H, J = 2.0 Hz),
4.56 (tt, 1H, J = 8.4 Hz, 2.8 Hz), 4.44 (t, 1H, J = 8.0 Hz), 4.35 (dd, 1H, J = 8.4 Hz, 2.8 Hz), 3.35 (dd,
1H, J = 14.0 Hz, 2.8 Hz), 3.03 (dd, 1H, J = 14.0 Hz, 8.8 Hz). °C NMR (100 MHz, CDCl;) & (ppm)
160.6, 158.2, 155.2, 134.6, 133.6 (d, J = 3.2 Hz), 133.0 (d, J=12.5 Hz), 129.5 (2C), 129.2 (2C), 127.7,
123.6, 120.0 (d, J = 9.7 Hz), 108.9 (d, J = 23.9 Hz), 95.7 (d, J = 26.5 Hz), 85.7, 67.1, 57.0, 36.8. '°F
NMR (377 MHz, CDCl3) ¢ (ppm) -122.0 (td, J = 9.80 Hz, 5.28 Hz) . HRMS (ES) calcd for

CisH;5CIN,O,Na (MNa") 333.1015, found 333.1024. mp = 148.8 — 150.1 °C.

(S)-4-benzyl-3-(5-(trifluoromethyl)-1H-indol-2-yl)oxazolidin-2-one (8) from General Method A
2-i0do-4-(trifluoromethyl)aniline (0.30 mmol, 72 mg), 1 (0.36 mmol, 72
mg), BuNOAc¢ (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPh;

FsC
: \©j\>,N>\ O (0.060 mmol, 16 mg) were reacted for 25 h. After flash chromatography

N \ (10% acetone in pentane) the title compound was obtained as a colorless
Bn solid (52 mg, 0.15 mmol, 48%). '"H NMR (400 MHz, CDCls) & (ppm) 10.3
8 (s, 1H), 7.84 (s, 1H), 7.29-7.45 (m, 5H), 7.18 (d, 2H, J = 6.8 Hz), 6.05 (s,

1H), 4.60 (tt, 1H, J = 8.4 Hz, 3.2 Hz), 4.47 (t, 1H, J = 8.4 Hz), 4.38 (dd, 1H, J = 9.2 Hz, 3.2 Hz), 3.34
(dd, 1H, J = 14.0 Hz, 3.2 Hz), 3.05 (dd, 1H, J = 14.0 Hz, 8.4 Hz). *C NMR (100 MHz, CDCl;) &
(ppm) 155.1, 135.4 (t, J = 5.8 Hz), 134.9, 134.53, 134.45, 130.4, 129.5 (2C), 129.3 (2C), 127.8, 126.80,
126.77, 124.1, 123.0 (q, J = 31.3 Hz), 121.4, 118.1 (g, J = 3.8 Hz), 117.0 (q, J = 3.8 Hz), 111.1, 86.3,
67.2, 56.9, 36.8. "F NMR (377 MHz, CDCl;) & (ppm) -60.8 (s). HRMS (ES) calcd for
C1oH,5F3N>0,Na (MNa") 383.0983, found 383.0989. mp = 150.0 — 152.6 °C.

(S)-2-(4-benzyl-2-oxooxazolidin-3-yl)-1H-indole-5-carbonitrile (9) from General Method A
o) 4-amino-3-iodobenzonitrile (0.30 mmol, 73 mg), 1 (0.36 mmol, 72 mg),
NC >\ BusNOAc (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPh;
mN\j (0.060 mmol, 16 mg) were reacted for 25 h. After flash chromatography (20%
N R acetone in pentane) the title compound was obtained as a colorless solid (37
Bn mg, 0.12 mmol, 38%). '"H NMR (400 MHz, CDCl;) & 10.4 (ppm) (s, 1H),
7.86 (s, 1H), 7.41 (s, 2H), 7.29-7.38 (m, 3H), 7.18 (d, 2H, J = 6.8 Hz), 6.03
(d, 1H, J=2.0 Hz), 4.61 (tt, I1H, J = 8.0 Hz, 3.2 Hz), 4.49 (t, 1H, J = 8.0 Hz), 4.39 (dd, 1H, J = 8.8 Hz,
2.8 Hz), 3.35 (dd, 1H, J = 14.0 Hz, 2.8 Hz), 3.05 (dd, 1H, J = 13.6 Hz, 8.4 Hz). *C NMR (100 MHz,
CDCl) 6 (ppm) 155.1, 135.4, 134.9, 134.3, 129.5 (2C), 129.3 (20), 127.9, 127.3, 124.5 (2C), 120.8,
111.7, 103.8, 86.0, 67.3, 56.9, 36.8. HRMS (ES) calcd for C;oH;5sN30,Na (MNa") 340.1062, found

340.1056. mp =179.3 — 181.3 °C.

H
9
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(S)-tert-butyl-2-(4-benzyl-2-oxooxazolidin-3-yl)-1H-indole-1-carboxylate  (10) from General
Method A
Tert-butyl 2-iodophenylcarbamate (0.30 mmol, 96 mg, 75 uL), 1 (0.50 mmol, 100

0]
»\ mg, 1.67 equiv.), BuuNOAc (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4
O

®N \) mg), PPh3 (0.060 mmol, 16 mg) were reacted for 25 h. After flash chromatography
N 2 (10% acetone in pentane) the title compound was obtained as an yellow oil (90

Boc Bn mg, 0.23 mmol, 77%). 'H NMR (400 MHz, CDCls) & (ppm) 8.11 (d, 1H, J = 8.8

10 Hz), 7.56 (d, 1H, J = 8.4 Hz), 7.37 (ddd, 1H, J = 8.4 Hz, 7.2 Hz, 1.2 Hz),
7.22-7.31 (m, 4H), 7.12 (d, 2H, J = 6.8 Hz), 6.65 (s, 1H), 4.41-4.47 (m, 2H), 4.23 (m, 1H), 3.19 (dd,
1H, J = 14.0 Hz, 3.6 Hz), 2.84 (dd, 1H, J = 13.6 Hz, 9.6 Hz), 1.69 (s, 9H). °C NMR (100 MHz,
CDCl3) 6 (ppm) 149.4, 135.34, 135.29, 130.0, 129.04 (2C), 129.01 (2C), 127.3, 127.1, 125.4, 123.2,
121.1, 116.0, 84.9, 68.6, 59.2, 39.3, 28.3 (3C). HRMS (ES) calcd for Cp3H4N,O4Na (MNa') 415.1634,
found 415.1644.

(S)-4-benzyl-3-(5-chloro-1H-indol-2-yl)oxazolidin-2-one (11) from General Method A
o 4-chloro-2-iodoaniline (0.30 mmol, 76 mg), 1 (0.36 mmol, 72 mg), BuyNOAc
Cl )\ (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPh; (0.060 mmol, 16
ml\l\j mg) were reacted for 25 h. After flash chromatography (15% acetone in
N 2 pentane) the title compound was obtained as a pale green solid (85 mg, 0.26
Bn mmol, 87%. '"H NMR (400 MHz, CDCl;) & (ppm) 10.13 (s, 1H), 7.50 (d, 1H,
J = 2.4 Hz), 7.28-7.38 (m, 4H), 7.17 (dd, 2H, J = 8.4 Hz, 1.6 Hz), 7.11 (dd,
1H, J=8.4 Hz, 2.0 Hz), 5.91 (d, 1H, J = 2.0 Hz), 4.54 (tt, 1H, J = 8.4 Hz, 2.8 Hz), 4.43 (t, IH, J=8.4
Hz), 4.34 (dd, 1H, J = 9.2 Hz, 3.2 Hz), 3.32 (dd, 1H, J = 14.0 Hz, 2.8 Hz), 3.01 (dd, 1H, J = 13.6 Hz,
8.4 Hz). *C NMR (100 MHz, CDCls) & (ppm) 155.0, 134.54, 134.51, 131.4, 129.5 (2C), 129.2 (2C),
128.4,127.7,126.0, 121.4, 118.8, 112.0, 85.5, 67.1, 56.8, 36.8. HRMS (ES) calcd for C;sH;5sCIN,O,Na

(MNa") 349.0720, found 349.0720. mp = 74.5 — 76.5 °C.

H
11

(S)-4-benzyl-3-(5-chloro-7-fluoro-1H-indol-2-yl)oxazolidin-2-one (12) from General Method A
4-chloro-2-fluoro-6-iodoaniline (0.30 mmol, 81 mg), 1 (0.36 mmol, 72 mg),

C&\ BusNOAc (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPhs
@]

Cl
m,\l \) (0.060 mmol, 16 mg) were reacted for 25 h. After flash chromatography (10%
N ) acetone in pentane) the title compound was obtained as a colorless solid (90
= Ho gA mg, 0.26 mmol, 87%). 'H NMR (400 MHz, CDCls) o (ppm) 10.2 (s, 1H),
12 7.29-7.39 (m, 3H), 7.28 (d, 1H, J = 1.2 Hz), 7.17 (dt, 2H, J = 6.8 Hz, 1.6 Hz),
6.90 (dd, 1H, J =12.0 Hz, 1.6 Hz), 5.94 (t, 1H, J = 2.4 Hz), 4.57 (tt, 1H, J = 8.4 Hz, 3.2 Hz), 4.46 (t,
1H, J=28.0 Hz), 4.37 (dd, 1H, J = 8.8 Hz, 2.8 Hz), 3.33 (dd, 1H, J = 13.6 Hz, 3.2 Hz), 3.04 (dd, 1H, J =
13.6 Hz, 8.8 Hz). >C NMR (100 MHz, CDCl3) & (ppm) 155.0, 149.8, 147.3, 135.1, 134.4, 131.03,
130.97, 129.5 (2C), 129.3 (2C), 127.8, 125.64, 125.56, 119.7, 119.6, 114.9, 114.8, 107.9, 107.7, 86.32,

67.2, 56.9,36.9. "°F NMR (377 MHz, CDCI3) & (ppm) -132.8 (dd, J = 11.2 Hz, 4.2 Hz). HRMS (ES)
caled for CsH;4CIFN,0,Na (MNa") 367.0626, found 367.0619. mp = 133.5 — 135.0 °C.
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(S)-methyl 2-(4-benzyl-2-oxooxazolidin-3-yl)-1H-indole-6-carboxylate (13) from General Method
A
Methyl 3-amino-4-iodobenzoate (0.30 mmol, 83 mg), 1 (0.36 mmol, 72

0
>\\ mg), BuNOAc (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg),
O

N—n PPh; (0.060 mmol, 16 mg) were reacted for 25 h. After flash
MeO\’(©jN>7 \) chromatography (20% acetone in pentane) the title compound was
0 H B obtained as an off-white solid (45 mg, 0.13 mmol, 42% . '"H NMR (400

13 MHz, CDCls) & (ppm) 10.25 (s, 1H), 8.10 (kv, 1H, J = 0.8 Hz), 7.85 (dd,

1H, J = 8.4 Hz, 1.6 Hz), 7.55 (dt, 1H, J = 8.4 Hz, 0.8 Hz), 7.29-7.38 (m, 3H), 7.18 (dt, 2H J = 6.8 Hz,
1.6 Hz), 6.02 (dd, 1H, J = 2.0 Hz, 0.8 Hz), 4.60 (tt, 1H, J = 8.8 Hz, 3.2 Hz), 4.46 (t, 1H, J = 8.4 Hz),
4.37 (dd, 1H, J = 9.2 Hz, 2.8 Hz), 3.94 (s, 3H), 3.36 (dd, 1H, J = 14.0 Hz, 3.2 Hz), 3.05 (dd, 1H, J =
14.0 Hz, 8.8 Hz). °C NMR (100 MHz, CDCl3) & (ppm) 168.1, 155.1, 136.3, 134.5, 132.3, 131.3, 129.5

(2C), 129.3 (2C), 127.8, 122.9, 122.0, 118.8, 113.1, 86.3, 67.2, 56.9, 52.0, 36.9. HRMS (ES) calcd for
CaoH,;5N,04Na (MNa") 373.1164, found 373.1166. mp = 179.0 — 181.5 °C.

N-benzyl-4-methyl-N-(5-nitro-1H-indol-2-yl)benzenesulfonamide (14) from General Method A
2-i0do-4-nitroaniline (0.30 mmol, 79 mg), 3 (0.36 mmol, 103 mg), BusNOAc
O2N TS (0.90 mmol, 271 mg), Pd(OAc); (0.015 mmol, 3.4 mg), PPhs (0.060 mmol, 16
N N\Bn mg) were reacted for 24 h. After flash chromatography (10% acetone in
H pentane) the title compound was obtained as an yellow solid (33 mg, 0.079
14 mmol, 26%). "H NMR (400 MHz, CDCls) o (ppm) 9.18 (s, 1H), 8.35 (d, 1H, J
= 2.4 Hz), 8.05 (dd, 1H, J = 8.8 Hz, 2.0 Hz), 7.53 (dt, 2H, J = 8.4 Hz, 2.0 Hz),
7.27-7.33 (m, 6H), 7.22-7.25 (m, 2H), 5.98 (dd, 1H, J = 2.4 Hz, 0.8 Hz), 4.72 (s, 2H), 2.44 (s, 3H). °C
NMR (100 MHz, CDCl3) ¢ (ppm) 145.1, 142.2, 137.2, 136.6, 135.0, 133.6, 130.1 (2C), 128.8 (20C),
128.3, 128.1 (2C), 127.5 (2C), 126.3, 118.0, 117.3, 111.0, 96.2, 53.9, 21.8. HRMS (ES) calcd for

C2HoN3;04SNa (MNa") 444.0994, found 444.0996. mp = 203.0 — 205.4 °C.

Ethyl  2-(N-benzyl-4-methylphenylsulfonamido)-5-nitro-1H-indole-1-carboxylate  (15) from
General Method A
Ethyl 2-10do-4-nitrophenylcarbamate (0.30 mmol, 101 mg), 3 (0.36 mmol, 103

O5N T
2 m,\; ° mg), BuNOAc (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPhs
(0.060 mmol, 16 mg) were reacted for 24 h. After flash chromatography (10%

N Bn
ogt acetone in pentane) the title compound was obtained as an yellow solid (82
o mg, 0.17 mmol, 55%) in addition there was obtained 28 mg (0.066 mmol, 22%
15 of 14. "H NMR (400 MHz, CDCl;) & (ppm) 8.32 (dd, 1H, J = 2.0 Hz, 0.8 Hz),

8.22 (s, 1H), 8.21 (d, 1H, J = 2.0 Hz), 7.57 (dt, 2H, J = 8.4 Hz, 2.0 Hz), 7.29 (d, 2H, J = 8.0 Hz),
7.21-7.24 (m, 3H), 7.14-7.17 (m, 2H), 6.12 (d, 1H, J = 0.4 Hz), 4.77 (s, 2H), 4.51 (g, 2H, J = 7.2 Hz),
2.46 (s, 3H), 1.55 (s, 3H, J = 7.6 Hz). *C NMR (100 MHz, CDCls) & (ppm) 150.2, 144.3, 143.8, 138.3,
136.2, 136.0, 135.1, 129.8 (2C), 129.3 (2C), 128.6 (2C), 128.4, 127.8 (2C), 126.3, 120.5, 117.3, 116.1,
109.1, 64.6, 55.9, 21.8, 14.3. HRMS (ES) caled for C»sN»sN3;04SNa (MNa®) 516.1205, found
516.1218. mp = 57.0 — 59.8 °C.



S7
(S)-4-benzyl-3-(5-nitro-1H-indol-2-yl)oxazolidin-2-one  (16) from General Method A via
carbamate protected aniline

o Ethyl 2-iodo-4-nitrophenylcarbamate (0.30 mmol, 101 mg), 1 (0.36 mmol,

O2N >\O 72 mg), BuyNOAc (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg),

mN\) PPh; (0.060 mmol, 16 mg) were reacted for 23 h. After flash

N R chromatography (20% acetone in pentane) the title compound was obtained

Bn as an yellow solid (80 mg, 0.24 mmol, 79%). 'H NMR (400 MHz, CDCl;) §

(ppm) 10.5 (s, 1H), 8.48 (d, 1H, J = 2.0 Hz), 8.08 (dd, 1H, J = 8.8 Hz, 2.4

Hz), 7.30-7.41 (m, 4H), 7.19 (d, 2H, J = 8.0 Hz), 6.11 (d, 1H, J = 1.6 Hz), 4.63 (tt, IH, J = 8.4 Hz, 2.8

Hz), 4.51 (t, 1H, J= 8.4 Hz), 4.41 (dd, 1H, J=9.2 Hz, 2.8 Hz), 3.37 (dd, 1H, J= 14.4 Hz, 3.2 Hz), 3.07

(dd, 1H, J = 14.4 Hz, 8.8 Hz). >C NMR (100 MHz, CDCl3) & (ppm) 155.1, 142.6, 136.3, 136.1, 134.3,

129.5 (2C), 129.4 (2C), 127.9, 126.9, 117.2, 116.3, 110.8, 87.2, 67.4, 56.9, 36.9. HRMS (ES) calcd for
CisH;sN304Na (MNa") 360.0960, found 360.0966. mp = 187 — 189.3 °C.

H
16

(S)-4-benzyl-3-(5-nitro-1H-indol-2-yl)oxazolidin-2-one (16) from General Method A
0 2-i0odo-4-nitroaniline (0.30 mmol, 79 mg), 1 (0.50 mmol, 100 mg, 1.67
O2N N >\O equiv.), BuuNOAc (0.90 mmol, 271 mg), Pd(OAc); (0.015 mmol, 3.4 mg),
\©f>*N\) PPh; (0.060 mmol, 16 mg) were reacted for 22 h. After flash
N $ chromatography (EtOAc in pentane in a gradient 30-50%) the title
compound was obtained as an yellow solid (32 mg, 0.09 mmol, 32%). 'H
NMR (400 MHz, CDCls) ¢ (ppm) 10.5 (s, 1H), 8.48 (d, 1H, J = 2.0 Hz),
8.08 (dd, 1H, J = 8.8 Hz, 2.4 Hz), 7.30-7.41 (m, 4H), 7.19 (d, 2H, J = 8.0 Hz), 6.11 (d, 1H, J = 1.6 Hz),
4.63 (tt, 1H, J = 8.4 Hz, 2.8 Hz), 4.51 (t, 1H, J = 8.4 Hz), 4.41 (dd, 1H, ] = 9.2 Hz, 2.8 Hz), 3.37 (dd,
1H, J = 14.4 Hz, 3.2 Hz), 3.07 (dd, 1H, J = 14.4 Hz, 8.8 Hz). >C NMR (100 MHz, CDCl;) & (ppm)
155.1, 142.6, 136.3, 136.1, 134.3, 129.5 (2C), 129.4 (2C), 127.9, 126.9, 117.2, 116.3, 110.8, 87.2, 67.4,
56.9, 36.9. HRMS (ES) calcd for CigH;sN304Na (MNa+) 360.0960, found 360.0966. mp = 187 — 189.3

°C.

H
16

Bn

(S)-3-(benzofuran-2-yl)-4-benzyloxazolidin-2-one (18) from General Method A
2-iodophenol (0.30 mmol, 66 mg), 1 (0.51 mmol, 103 mg, 1.7 equiv.), BuuNOAc
Ci\\ (0.90 mmol, 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPh; (0.060 mmol, 16
®N O mg) were reacted for 23 h. After flash chromatography (10% acetone in pentane)
o \) 35 mg of a mixture of the title compound and (S)-3-acetyl-4-benzyloxazolidin-2-
BA one was obtained in a 1.5 : 1 ratio. Corrected yield of (18) is 23.1 mg, 0.079
18 mmol, 26% (colorless solid). "H NMR (400 MHz, CDCl;) & (ppm) inter alia
7.45-7.47 (m, 1H), 7.34-7.36 (m, 1H), 7.11-7.28 (m, 7H), 6.68 (d, 1H, J = 0.8 Hz), 4.73 (tt, IH, J =
9.2 Hz, 4.0 Hz), 4.33 (t, 1H, J = 8.4 Hz), 4.20 (dd, 1H, J=9.2 Hz, 4.0 Hz), 2.22 (dd, 1H, J = 14.0, 4.0),
2.88 (dd, 1H, J = 13.6 Hz, 8.8 Hz). HRMS (ES) calcd for C;gH;sNOsNa (MNa") 316.0950, found

316.0948.



S8

N-(benzofuran-2-yl)-N-benzyl-4-methylbenzenesulfonamide (19) from General Method A
T 2-iodophenol (0.30 mmol, 66 mg), 3 (0.36 mmol, 103 mg), BuuNOAc (0.90 mmol,
@,M 271 mg), Pd(OAc), (0.015 mmol, 3.4 mg), PPhs (0.060 mmol, 16 mg) were reacted
o Bn for 24 h. After flash chromatography (5% acetone in pentane) the title compound
was obtained as a colorless solid (35 mg, 0.09 mmol, 31%). '"H NMR (400 MHz,
19 CDCl;) 6 (ppm) 7.67 (d, 2H, J = 8.0 Hz), 7.45 (d, 1H, J = 7.2 Hz), 7.21-7.32 (m,
9H), 7.18 (td, 1H, J = 8.8 Hz, 1.2 Hz), 6.48 (d, 1H, J = 0.8 Hz), 4.81 (s, 2H), 2.44 (s, 3H). °C NMR
(100 MHz, CDCI3) 6 (ppm) 152.4, 147.8, 144.3, 136.0, 135.5, 129.9 (2C), 128.63 (2C), 128.59 (2C),
128.1, 127.8 (2C), 124.6, 123.1, 121.3, 111.1, 103.0, 53.3, 21.8. HRMS (ES) calcd for C,,H;9NO3;SNa

(MNa") 400.0983, found 400.0983. mp =111.8 — 114.3 °C.
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NMR Spectra
Compound 1

H_gvansos_alkyne

expd  s2pul
SPECIAL
date  Feb 20 2008 temp 25.0
solvent cOC12 gain not uséd
file /exportshome s~ spin 20
auto 107 /Kar in/Nar= hst 0.008 /i
lousSpectra/h_evans puwi 10,000
sox_alkyne=R.fid alfa -21.025
ACOUISITION G5
6410.3 11 n
at -394 in n
n 25560 dp ¥
o not used hs o
bs 1 PROCESSING
di 1.000 f not used
nk is DISPLAYT
© 16 sp ~B0.1
TRANSHITTER wp 40848
n Ml el B02.3
sfra 100.472  rfp
tof 454.8 rp 156.5
tpwr 6 1p 12.1
P 5.000 PLOT
DECOUPLER e 270
€13 sc o
dof 0 ws 58
dm nan th a6
dam e al cdc ph
dpwr a8
uaf 17100 I
|
|
|
|
|
e e e ==t B _ - L . =
—r— — T T——————— T T = T ]
] & 7 B 5 4 3 2 1 ppm
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=]
RD1%3 -JL
expE  52pul \_ll

~
SAMPLE SPECIAL N
da:a Apr 26 2008 le:n 26.0
solvent CDC13  gain not used
flie exp spin 20 A —
ACOUISITION hst 0.008 o
2l #5188.9 pwid 10.%00
alfa 8.550
FLAGS
" n
n n
dp b
hs
PROCESSING
1 1.00
fi 65536
DISPLAY
5| =201.
L4 21146.6
rfl s302.
Ffp 77699 |
rp =56.8
dof 01 -187.3
dn ¥y FLOT
dna W WE 270
dpwr 38 sc
dnf 10300 wvs 289
th




S11
Compound 3

15
L Eag—toty]

ko178
sxpl  s2pul ~ 3“
SANPLE SPECTAL 3
date Apr 5 2008 temp 26.0
solvent cOC13 gain not used
file axp spin 20
ACQUISITION hst 0,008
s 6410.3  pus0 10,008
at 1.490 alfa -21,025
n 25560 FL
i not used 11 n
bs 16 in n
dl 1.000 dp
nt 1 hi
ct 16 PROCESSING
TRANSHITTER n not used |
tn OISPLAY
sfrg 400,472 sp -80,1
tof 4548 wp q084.8
tpur 56 rfl #02.3
5,000 rfp [
DECOUPLER e 157.4
€13 e 10.%
dof [ PLOT
dm ann wo 270 |
i c sc o
dpwr 4% vs 1
dmf 17100 th a3
al cde ph |
’
f
7 )
|
| | |
|
L
| |
I = Ao e 5
——— i ——————— S — —
3 8 7 [ ppm
e L
1.72
B.24
R Loy
ko179 '
/
exps  §2pul H — —N 7]
SANPLE SPECIAL
date Apr 26 2008 tem 6.0
solvent [ ualm not used If
Tile exp  ipin 0
ACQUISITION net 0,008 3 O
s 25188.9 pwid 10.500
at . alfa 9.550
np 60422 FLAGS
fi 13800 11 n
bs B4 in n
d1 1,000 dp ¥
nt 256
ct 12 PROCESSING
TRANSHITTER 1 1.00
tn C13 fn 65536
sfrg 100.709 DISPLAY
tof 15616 sp -201.4
tpwr 62 wp 211466
o 5.250 rf1 92883 |
DECOUPLER e 7769.3 M
HL rp -70. |
dof 0 ip -183.5
dm Yy PLOT
dmm W e 270
dpwr 36 sc a |
dnf 10308 ve 323
B
at  no ph

40 20 ppm




Compound 4

S12

~ Boc

KD180
fr-12 ~ B
expl sipul M
SPECIAL ‘1
date Mar 31 2008 0 25
solvent [= e E
e exp
ACQUISTTION
£ 6410.3
at 1.994
np 25560
o not used
bs 1
d1 1,000 /
nt
ot PROCESSING |
TRANSHMITTER f not used
n H DISPLAY
sfrq 400,472 sp =80.1
tof 454.8 wp 4034.8
tpwr 56 rfl 3708.1
5.000 rfp 2907.4
DECOUPLER rp 180.7
dn c13 7.3
dof PLOT
dm nan we o
clnm € sc 0
dpwr a6 v 50
dof 17100 5
ai  cde ph
!
II
|
| |
] 4
- - N | |
[ T —t—r— T T T I T | ——
9 8 7 6 5 1 ppm
vt e b -
4.5 0.7y
2.00 8.80
<
’\L._o
H=-N
o188 ‘
exph s2pul lf
SAMPLE SPECIAL
date Apr 26 2005 temp 26,
solvent COC13  gain not used
file exp  spin 20
ACQUISITION hst o o08
W 25188.9 pwi0 10.500
at alfa 9.550
np
fh i1 n
bs in n
a1 dp ¥
nt hs nn
ot 61 PROCESSING |
TRAMEHITTER 1 1.00
n €13 1 65536
sfrg 100,703 DISFLAY
tof 1561.6 sp =201
g 62 wp 21146.6
[ 5.3250 rf) 9309.8
DECOUPLER rfp 7769.%
dn Hi rp =48,
dof 0 ip -229.9
dm Y PLOT
dan W We 270
dpwr 36 sc
dnf 10300 we 43
th 2
al no ph
|
|
J | M A
D e e R R B A g o : T —- - T —
200 180 16 1an 120 100 &0 60 a0 20 ppm



Compound 2

ko187

axph  s2pul

SANMPLE SPECIAL
date  Apr 25 Z00B temp 6.0
solvent COC1Z gafn not used
e exp  spin 0
ACQUISITION hst 0.008
5w 6410.3 pwid 10,000
at 1.394 aifa -21.025
np 25560
fb not used {1
b5 16 in n
a1 1.000 ap ¥
nt 2z
ot PROCESSING
TRANSHITTER f not uses
M. DISPLAY
sfryq 100472 sp -B02.3
tof 454.8 wp 6410.3
tpwr Eorfl 802.3
00 rep
DECOUPLER wm 156.3
€13 1p .
dof o moT
dm nnn wWe 270
dnm € sc
dpwr 46 v 108
dnf 17100 th 15
af  cdc ph
!
— Ji\;
T————r I
1z 10
.91
RD147
expd  s2pul
SAMPLE SPECIAL
date Feb 16 2008 temp :
solvent COC13  gain not used
file sexport homes~ spin 20
autos107 Kar in/KDl~ het o.008
00=-139/E0147-C.f1d  pwdd 10.500
ACQUISITION alfa 9.550
e 25188.9 FLAGS
at 188 41 n
np 60422 in n
b 13800 dp ¥
bs 1]
1 1.000 PROCESSING
nt S000 1.0
ct 192 not used
TRANSMITTER DISPLAY
n c1% =201.4
sfrg 100.709 wp 21146.8
tof 1561.6 rf1 1517.7
tpwr &2 rfp [
5.250 rp -37.4
DECOUFLER 1p -237.3
H1 PLOT
dof we 21
¥¥y sc L}
anm W WE 383
dpwr 36 th ?
dmf 103080 al no ph

200 1a0 160

Vi

4.63
1.094.48

S13

[

|

J I
'L______.A ) S i . e n=
4 2 -0 ppm

W
1.00 1.38 1.18
1.18.23 1.19




S14
Compound 5

S TS
= C[? i

sanPLE SPECIAL
date Apr 9 2008 .0
s01vent CDC13 gain not used
fila exp spin 20
ACQUISITION et 0.008 5
w 6410.3 w30 10000
at 1,981 aifa -31.025
o 26560 FLAGS
fb not used {1 n
bs in "
a1 1,000 dp ¥
at & ne n
ct 8 PROCESSING
TRANSHITTER n not used
tn H1 DISPLAY
strg 100,472 sp -80.1
tof 154.8 wp 20848
tpwr 56 rf) 370905
5.000 rfp 2307.4
DECOUPLER rp 7.1
" ci3 1p 5.0
dof [l PLOT
dm non - we 0
dnm € sc 0
dpr 6 vs 144
dnf 17100 th 50
cdec  ph
il
O LN —h.
— e . e
] 3 2 1 ppm
o bbbt e — —
0.75 0311402 0.90 3.01
1.742,3158. 2.00
£30 1
kD187 = { =
Archive directory: /export/home auto/vamrsys /data = Ny B]’\
Sample directory:
Pulse Seguence: s2pul H
Solvent: COCI3
Temp. 26.0 C , 209.1 K 5

File: RD197=C
Mercury=-40088 “merca00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
time 1.19% sec

3 H.
tions
OBSERVE 13, L00.6982024 MMz
DECOUPLE  HI, 400.4717748 WHz

cont i nuous 1y on
WALTZ-15 modulated
DATA PROCESSING

553
Total time 1 hr, 16 min, 22 sec




Compound 6

kD193
expd  sZpul
SANPLE SPECIAL
date Apr 27 2008 ¥
solvant €OC13 gain not used
file exp  spin [
ACQUISITION hst 0,008
e 6410.2  pwin 10,000
at 1.9%4 alfa =21.025
np 25560 FLA
b not used i1 n
bt 1 in n
dl 1.000 dp ¥
nt 32 hs nn
ct PROCESSING
TRANSHITTER i not usen
tn DISPLAY
afrg 00472 =801.6
tof 454,83 wp 64103
tpwr 56 rfl 3709.1
e 5.000 rfp 2907.4
DECOUPLER o 164,58
dn " 2.7
dof FLOT
dm nnn o we 20
drm 5C []
dpwr a6 wvs 154
daf 17100 th 1
al cdc ph
/f
—= I
12 10
0.67
kD133
expd  sZpul
SAMPLE SPECIAL
date Apr 27 I008 temp .0
o lvent COC13  gain not used
file sexport/home = spin
auto/107 FarinsKDl~ hst #.008
00-199/KD0193-C . fid 30 18.500
ACQUISITION alfa 4.550
W 25188.9 FLAGS
at 1,183 i1
np 80422 in n
b 13800 dp ¥
by 4 ne
dl 1.00 PROCESSING
nt zonon ) 1.00
5056  f not used
TRAMSHITTER OISPLAY
n c ) -1524.
sfrg 100.708 ¥5158.1
tof 1561.6 rf) 9295.2
tpwr &2 rfp 7769.9
5.250 rp -6 .4
DECOUPLER 1 -304.4
dn PLOT
dof Wi 70
dm yyy sc
dnm Ve 111
dpwr 36 th 11
daf 10300 af no ph

S15

~Boc
l:’lfu\}_ M“sh '
H

b




Compound 7

S16

ko202 — i N
expd  s2pul —— »
SAMPLE SPECIAL H e
date  Apr 13 2008 temp
solvent cDC13 By
file sexport/home s~
auto/107 /Kar in/RDi~
00-293,/K0Z0Z-H.Tid
ACOUISITION
oW 6410.3
at 1.934
np 25560
iy not used
bs 16
d1 1.000
nt 16
ot
TRANSHITTER
n
sfry A00._4r2
tof a54.8
LT 56
5.000
DECOUPLER
c1a
dof L]
m nnn
e c
dpwr 16
dof 17100
I
¢ 1
| ||
J
|
—_— A L
1z 10
Wy
0.34 3,08.%4 1.00
9.98.01.00
(<]
-
— >.- ~ o
N .
kD202 " N
expl  sZpul s“
SAMPLE SPECIAL
date Apr 13 2008 temp .0
s0lvant CDC13  gain not used
file exp spin
ACOUISITION nEt 0.008
" 25188.3 pwig 16.500
at 1,193 alfa 9.550
np 60422 FLAGS
b 13808 11 "
bs 64 in "
1 1.000 dp ¥
nt 10000 hs
<t 2060 PROCESSING
TRANSMITTER 1 L.00
Ci3 fn 65536
sfry 100.708 DISPLAY
tof 1561.6 sp -201.4
tor 62 wp 21146.6
5.250 rf1 9297.5
DECOUPLER rfp 77699
re -46.0
dof o 1p -223.7
o ¥y PLOT
dnm W oWC 270
dpur 6 £c 0
mf 10300 vs 130
th 21
al no ph
|
|
T o T T R T T

T T
200 180 160

140

120 100

Filename: _Auc

™

ppm

T Tper e ey T

(1] 40

20



S17

=]
ko202 =1 o O
LY
axp?  s2pul F H >
SAMPLE SPECIAL [:1%
date Apr 11 2008 temp 26.0
solvent COC1E  gain not used q.
file exp spin not used
ACQUISITION hst 0.008
w B6956.5 pull 15,700
at 600 alfa 93.500
n 104292 FLAGS
1 47800 11
bs in n
d1 1.500 dp ¥
nt 16
ct 16 PROCESSING
TRANSMITTER b 1.00
tn F13 1sfid -5
g 376.786 not used
tof 8218.0 DISPLA
towr £7 46047.7
5.233 wp 11
DECOUPLER 1 75507.8
WL rip
dof o rp -166.8
da non 1p 0.
dan © PLOT
dpur 36 we e
aaf 10300 sc¢ ]
ve 13
th 25
al mo pn
e T T o T T T T T T T e R A

20 ] -20

=80

-140

-1560 -180 pom



Compound 8

S18

Kozoi
expf  s2pul FC
SPECTAL 3
date Apr 26 2008 P 26.0 I
solvant €oc13 not used
ile L] 20
ACQUISITION 0.008 AS
W 6410.3 10.000
at 1.9%4 =21.025
np 25560 FLAGS
iy not ugad n
n
dl 1.000 ¥
nt 16 nn
et 16 PROCESSING
TRANSHITTER not use
n DISPLAY
8frg 00,477 BO1.6
tof 4548 6410.3
tpwr 56 3708.1
L S.000 2807.4
DECOUPLER 157.5
n 5.9
dof L] PLOT
dm nnn 70
e © L]
dpwr a6 152
i 17100 LL
cde ph
I
!
I
= N 3| S e 1
L e e e ot T T 1
12 10 [3 4 ppm
0.97 1.00
kozed-C
axpl  sZpul
SAMPLE SPECIAL
date Apr 19 2008 mp
solvent ain
file sexport/home/~ spin
autosl07 /Earing/kD2~ hst
80-299/KD201-C.fid 10
SITION alfa
W 25188.9 FLAGS
at 1.18 n
| 60422 n
f 13800 ¥
[ [] nn
d1 1.000 PROCESSING
nt 50000 .00
ot 50000 536
TRANSHITTER DISPLAY
tn 1526.1
sfrg 100.70% 25186.1
tof 1561 .6 1296.7
tpwr 6% rfp 1768.9
5.250 =37.3
DECOUPLER -237.9
M1 L
dof ] 27
™ vy ]
dma w B83%
dpwr 36 8
dmf 10300 no o gh
|
. e + i - - 1 g 1 P
220 0o 180 &0 60 a0 Z0 ppm



ko201
after recystallization

expl  s2pul

SAMPLE

date  Apr 18 2006
solvent coci3

ile axp

ACQUISITION
W B86956.5
at 0,600
np 104292
fb arenn
bs 16
a1 1.500
nt 32
€t 3z
TRANSHITTLR A

n
sfrg A76.786
tof az18.0
tpwr 57
™ 5,233

DECOUPLER

dn
dof
dn nnn
dan
dpwr 36
daf 10300

SPECTAL
26.0
gain not used
spin not used
hst 0.008
pul0 15700
alfa 43.500
FLAGS
i n
in n
p ¥
nn
PROCESSING
b 1.00
15704 -
not used
DISPLAY
" -25785.4
" 4238.0
1l 75507 .8
rip
"W 130,4
i o,
PLOT
we 70
sc o
ve 2
th o
al ne ph




S20
Compound 9

<
NC s AL
EB20%-1 — v0
axpd  s2pul = l I
SAMPLE SPECIAL H o
date  Apr 13 2008 temp R
solvent €OC1E  gain not uced 1
file exp spin 20
ACQUISITION hst 0.008
5w 6410.3  pudn 10.000
at 1.494 aifa ~21.025
np 26560 FLAGS
b not used i1 n
b 16 in n
1 1.000 dp
nt 32 hs
ct 2 PROCESSING
TRANSHITTER fn not used
mn H1 DISPLAY
sfrg 400,472 sp -801.3
tof 4548 wp §410.3
tpur 56 rf1 3708.7
5.000 rfp 7307.4
DECOUPLER ™ 157.3
" .1
dof [ PLoT
dn nAn e 270
dmmn L 1 0
dpur a5 ve 154
mf 17100 th 26
al  cde ph .
|
.|I
| |‘
I i1 |
F L | [
| ! | |
| | -
J | ] J
S — - S ﬁ‘ = )
™ B B e e e L e e R e —— o e
1z 10 8 B a4 2 =0
- P — - o
0.95 16055 1.08
0.86 3.02 1.00 1.08
(=]
N ; b
¢ — l w~ O Filename: _Auc
KDzog-1
axpd  82pul H s\
PLE SPECIAL "
date Apr 19 2008 temp 26.0 1
solvent €0C13  gain not used
file exp  spin 20
ACQUISTTION hst 0.008
o 25188.9 50 10.500
at 1.199 aifa 9.550
np Bo4zz FLAGS
b 13800 01 n
[ 64 in n
dl 1.000 dp ¥
nt 2000 nn
ot 505 PROCESSING
TRANSHITTER i 1.00
n fn 65536
afrg 100,703 DISPLAY
tof 1561.6  sp ~201
tpur 52 wp 211466
5.250 rfl 9297.5
DECOUPLER rfp 7769.9
HL rp ~27.%
tof o Tp =250.0
i ¥y PLOT
A woWE v
dpwr 36 sC
dnf 10300 vs 833
th 12




S21
Compound 10

. U8
L IS
expl  s2pul \ :I_J

sPECIAL
date Mar 13 2008 1] .0
solvent coc13 gain not used aﬁ $“
file exp spin 20
AcquisiTion nst 0.008
w 4103 pwde 10.000
at 5 aifa -21.025 10
np 25580 FLAGS |
o not used 11 "
bs 1 in n
a1 1.000 dp ¥ |
nt & N nn
ct i PROCESSING
TRANSHITTER n not used
tn " rspLAY
sfrg 400,472 sp -801.6
tof 454.8 wp 6410.3
tpwr 86 rfl 37091
5.000 rfp 2507 .4
DECOUPLER rp 161.0
c13 1p 5.7
dof 0 pLOT
dm nnn We []
= ic 0
pr a8 s 26
dmf 17100 th 104
al cde
|
[ |
1 i
| |'ii" ' | | [
[ 1 i) /
o Lol ) S
[y . : - —r—r r——r g T T T T T T T T
12 10 8 6 2 = ppm
" oy oy "
106 1hmz 100
1.08.2421 10,55
L
KD165 w QO
f15-16 ] !
expl  s2pul ] Fagd
sPECIAL
date Mar 13 2008 temp 6.0 Goc' s“
solvent CoC13 gain not used
il exp spin 20
ACOUISITION nst 0.008 10
w 25188.9 pwin 10.500
at 1.193 alfa 9.550
np 60422 FLAGS
b 13800 11 "
b5 61 in "
i1 1,000 dp
n 512 he
t 1za FPROCESSING
TRANSNITTER It 1.00
tn fn not used |
ifry 100,709 DISPLAY |
tof 15616 sp -201.4
tpr 62 wp 211455
5.250 1) 21508
DECOUPLER rfp 770808
n ML Ty -45.9 |
dof [ -240.4 |
dn vy pLOT
dnm WO 27
apur 36 se [
tmf 10300 vs st
i ne  ph

; : e oo o S SN - man SR e o

200 180 160 140 120 100 &0 1] 40 20 ppm



S22
Compound 11

k0203 O"‘[ Moo
18-18
52pul -

axpt
SANPLE SPECIAL H [N
date Apr 13 2008 temp 26.0
solvent CoC13 gain not used 4}1
f spin 20
ACQUISITION hst 0.008
6410, 30 10000
at 1,394 alfa -21702%
np 25560 FLAGS
b not used {1 n
bs 1 in n
[ 1.000 dp ¥
nt 3 hs
ct 3z PROCESSING
TRANSHITTER n not used
" H1 oISPLAY
sfry a00.472 sp -801.6
tof 548 wp 6410.3
tpwr i6r1 3708.1
5.000 rfp 2907 .4
DECOUPLER n 141.7
€13 1p 14.9
dof [ ] PLOT
m nnn e 270
dmn e sc 0
A a6 vs 215
dmi 17100 th a0
ai  edc ph
I
(W
i
) il ]
S - | __ AU 2 N vy v i g -
Ty e - e T . ————r T
12 10 8 [ 4 2 -0 ppm
i —— e
0.97 1.0 1.08 1.04
1.0L08 1.08
o
a - AL fltenane: _Auc
kD203 n N o
—
f13-14 A=)
expl  s2pul H AN
B
SANPLE SPECTAL 11 h
date Apr 13 2008 tLemp 25,0
solvent €OC13 galn Aot used
exp  spin 20
ACQUISITION hst 0.008
s 25188.9 pwd0 10,500
at 1,189 alfa 3,550
np 6i4Ez FLAGS
b 13800 11 n
e 54 in n
a1 1.000 dp ¥
nt 10000 hs
ct 601 PROCESSING
TRANSHITTER ® 1.00
tn c1s 85538
sfrg 100,703 DISPLAY
tof 1561.6 sp -201.4
tpwr 62 wp 211466
5,250 rf1 9303,
DECOUPLER rp 77689
Horp -31.0
of (M -275.5
tn vy PLOT
imn W we 270
e 3 sc 0
dmf 10300 ws 28
th
al nmo ph
| |
| ‘ '
| | |
| ‘ |
|
b it |— e L
Tt T A Attt SIS - ey T T
200 180 160 140 0 20 ppm




Compound 12

S23

Q
\
|
Z
(ko

kD208 -— l
expl  s2pul S
SPECTAL H N
date  Apr 19 2008 temp 6.0 B
salvent CDC13  gafn nat used F W
e #xp Epin 0
ACQUISITION het 0.008
W §410.3  pwin 10,000 1(2_
at 1.994 alfa -21.025
np 25560 FL
iy wot used 11
b 16 in n
di 1,000 dp ¥
nt 3 hs
ot PROCESSING
TRANSHITTER n not used
tn Hi DISPLAY
sfrg a00.472 sp =500.9
tof 4548 wp 6410.3
tpwr £ 3708.3
$.000 rfp 2307.4
DECOUPLER e 157.7
dn a ip 5.8
dof PLOT
dn nnn we 270
hnm sC
dpwr 46 s 14
imf 17100 th 8 |
al cde ph
|
I
|
I
— B — ——
I s e e B e e e B e .
1z 10 & 3
W v w
0.88 0.850.87
2.3888 1.00
L=}
Clac s I
— Ir-\ N O
kD208 —_— 1 l

Vs

expl  sZpul H w
SAMPLE SPECTAL
date  Apr 18 2008 .0 F 5“
s0]vant €OC13. gain not used
file exp  spin 1
ACQUISITION hst 0.008
s 25188.8 pwid 10.500
at 1.19% ailfa 9.550
o 80422 FLAGS
b 1300 1 n
bs 64 in n
I 1.000 dp ¥
nt 2000 hs nn
ot 512 PROCESSING
TRANSHITTER 1 1.00
n c13 §536
sfrg 100.709 DISPLAY
tof 1561.6 s -201.4
tpwr 62 wp 211466
5$.250 rf1 9297.5%
DECOUPLER rfp 7769
rp =37.2
dof o Ip =-225.3
in ¥yy
dnm WoWE
dpur 36 sC [
dnf 10300 vs a1
th
al no ph
r T T TTT T
180 160 140

Filename: _Auc

—r—r T

]

T T

40 20 ppm



kD208
expl  s2pul
SAMPLE

date  Apr 18 2008
soivant ciis
fite #xp

ACQUISITION
s B6956.5
at .
ny 104292
f 47800
be 16
dl 1.500
nt 15
€

t
TRANSHITTER
tn

SPECTAL
temp 0
gain noi used
spin not used
hst .008
pwaa 15.700
alfa 93,500
FLAGS
1 n
in n
dp ¥
hs n

ni
PROCESSING

b 1.00
15fid

S24

19 -
sfry 376786 not used
tof #18.0 DISPLAY
tpwr ~75506.5
5.233 wp BEHES 3
DECOUPLER rfl 75507.8
rfp 0
dof rp =153.6
o nann g 0.0
tmn 3 PLOT
dpr 36 we 270
dmf 10300 sc ]
vE 15
th []
al no ph
—_—e R T e e A v L e e M o Tty T
20 0 =20 =80 =100 =120 =140 =160 =180 ppm



S25
Compound 13

o
it = K0
axpd  s2pul /O-..l b !_.-J
SAMPLE SPECIAL o
date Apr 13 2008 temp 6.0 o El—,
solvent COC13  gain not used
file sexport homes~ spin 20
auto,/ 107 sRar ingKOz~ hst 0.008 1
00-239/KD204=H.Tid  pwiD 10,000
ACOUTSITION fa =21.025
s 0.3
at .994 11 n
np 25560 fn n
b not used dp ¥
[ 16 he
d1 1.000 PROCESSING
nt 1w fn not used
ct HT DISPLAY |
TRAMSHITTER 5p -B01.6
tn H1 wp 6410.3
sfrg 400.472 M1 3709.1
tof 154.8 rfp 2307.4
tpwr 56 rp 147.4
5,000 1p .0
DECOUPLER PLOT
n c13 we 270
tof 0 sc 0
tm nnn o vE 43
e c th 11
dpwr a6 cdc  ph
dmf 17100
|
f
|
| ‘
i
. [ T
f 1] | | | ||'. |
| il
f R ] 1l I
|
| [ |
: \ Jﬂ . A L L -
e e e e e L B e e AL B g — T —— — T—r—r—r—t—y T r—r—r—r—
12 10 3 [ 4 2 =0 ppm
v VoW ey ._ R
0.68 0.94 3.07 1.00 1,06
0.86  0.072.01 1.08
(=]
,J-'l_. Filaname: _AuC
— [ )
kD204 | o
f1a-13 /(.'ﬂ-j = M 2
expl  szpul H B‘- |
SAMPLE SPECTAL 2 W
date Apr 13 Z008 B 0
solvent COC13  gain not used
flie wep Epin 20
ACOUISITION hEt 0. 008
W 25188.9 pwin 0.500
at . alfa 8,550
np 50422 FL
fo 13800 11
bs &1 in n
L 1.000 dp ¥
nt 10000 h n |
t 503 PROCESSING
TRANSHITTER 1] 1.00
n c13 fn 65536
sirg 100,708 DISPLAY
tof 1561.6 sp =201.4
tpwr 62 wp 211466
5.250 i1 82475
DECOUPLER rip 7769.%
Hi rp =59,
dof o 1p =174.9
¥y PLT
timn W oW 270
dpwr 36 sc
dmf 10300 vs 180
th 12




S26
Compound 14

0,N = _~T5
s, " \gy

expd  s2pul

SPECIAL S5 qq

SAMPLE
gate Apr 13 2008 temp

solvent 3 gain not used
file Jexport/home/~ dpin 20
auto 107 Karin/KDLl~ hst 0,008
00-139/KD195-H.Tid pwdo 10,000
ACQUISITION aifa -21.025
s 5410.3 FLAGS
at 1.994 11
ngp 25560 in n
fb not used dp L
bs 16 hs
a1 1,000 PROCESSING
nt 16 fn not used
ct 16 DISPLAY
TRANSHITTER 5p -B01.6
n ML wp 6416.3
sfry 400.472 1 370801
tof 154,85 rfp 2907.4
tpwr 56 rp 144.8
5.000 Ip 2.5
DECOUPLER PLOT
€12 we 270
dof 0 sc [
dn non vs a4
dmn € th 2
dpwr A6 ai ede  ph
vaf 17108
. .
f [ ] | |
J I \ ! ) |
|
. = i . A ' LA,&JL I - _.lL__._}-._A__._. i .
L e e e L e S M - T ' T T T
12 10 8 4 2 =0 ppm
w v oy g W v v
0.86 0.47 5,63 0.95 3,24
.81 1.88.7% 2.00
o, =T
z i
- ” | 8] Filename: _aut
— ~
Kp1sn ﬁh
134-35% H
expl s2pul
SANPL SPECIAL 1'-[-
date Apr 13 2008 temp 26.0
solvent COC13  gain not used
file exp spin 20
ACOUISITION nEt 0. 008
s 25188.9  pwin 10,500
at 1.189 aifa 8,550
np 60422 FLAGS |
b 13800 11 n
bs &4 in n |
a1 1.000 dp
nt 16000 b
ot izas PROCESSING
TRANSMITTER 1b 1.00
tn c1a fn 65536
sfrg 100,708 DISPLAY
tof 1561.6 =p -201.4
tpwr 62 wp 211466
5,250 rfl 9295.9
DECOUPLER rip 7769.9
n HL rp -28.7
dof 0 Ip ~264.6
dm ¥y PLOT
= W oW 270
upwr 36 sc
dmf 10300 wvs 368
th 11
al no ph

T

200 180 160 140 1z0 100 a0 (1] 40 20 ppm




Compound 15

S27

oz”‘-.. s
e, =i
o -~

n/ ~Ry
expd  s2pul

t-— [+]

SANPLE SPECIAL =

date Apr 13 2008 temp .0
solvent COCI3 gain not usad o

file /fexportshome
auto/107 sKar insRb2~

= Spi
£ o R
10.000

00-299,/KD200=1=H.f~ pwi0
a

ACQUISITION FLAGS
s £410.3 11 "
at 1.584  in n
np 25560 dp
i not used hs
bs PROCESSING
dl 1,000 fn not used
nt 15 DISPLAY
ot ] -801.6
TRANSHITTER 6410.3
n rfl 3708.1
sfrg 100472 rfp 29074
tof 4548 rp 147.2
Epwr A6 1p 3.2
o 5.000 PLOT
DECOUPLER o 270
€13 sc [
dof [ a8
dn nan - th a6
dan c al cdc ph
dpwr 46
dnf 17100
|
| (o
[ || |
P '!i |
| | } ‘ |
1 [l ! J
- _ — bl |_J
—————r— ——r—r— —rr — T —
12 10 a8
vy ¥ e
.82 1.822 83 2.00
1.50 2,889 2.00
0, © ~Ts
= ~N
kD200 = "‘*Bk
f22-23 [
axpl  s2pul /_ o
SANPLE SPECIAL 15 [}
date  Apr 13 2008 temp 26.0
solvent cOC1E gain not used
file exp spin 20
ACQUISITION hst 0.008
W 25188.9  pws0 10.500
at 1,198 aifa 9.550
np 60422 FLAGS
o 13800 11
b5 in n
1 1.000 dp ¥
nt 10000 hs
©t 1281 PROCESSING
TRANSHITTER b 1.00
n C13 fn B5536
sfry 100.7 DISPLAY
tor 1561.6 &p -201.4
tpwr wp 211466
5.250 rfl 9297.5
DECOUPLER rfp 769,39
n " orp -44.5
dof [ -217.3
dm y¥y PLOT
dmm W W 2
tpwr a0 sc 0
dmf 10300 vs aq
13

L

r~

Filename: _AuC




Compound 16

S28

(=]
0 |
= Mo
xo181 e 1|
axpd  s2pul " \'\
sawme SPECIAL s“
date Apr S B tomp -
solvent COC1Z  gain not used 4& L3
file joxport/nomes~ spin 20
auto,s107 Karin/EDl~ hst 0,008
00-138/RDIBI-H.Fid pwin 10,000
ACQUISITION alfa -21,025
sw 5410.3 FLAGS
at 1.994 i1 n
np ZESE0  in n
fio ot used dp ¥
bs 16 hs
' 1.000
nt &
et
TRANSHITTER o
n Hiowp
sfrg a00.a72
tof as4.8  rfp
tpwr 56 rp
5.000 1p
DECOUPLER |
C13 we f
dof 0 sc |
an nnn s 232 | .
dnn 4: h h as | |
g al cdc g .
dmf 17100 r [ | ff
J | ) | I J .J.'I /
I ! |
I 1 1
(]
B l J ,'l A“ | _.J‘.A_«
r———— 1 pn T T T L e T S B S s e
12 10 & 3 -0 ppm
0.55 0.34
.85
(=]
OZN —_— ..JL Filename: _AuC
— ‘r—\ N G
kD181 ~ ! i
expl  s2pul \\
L SPECIAL s
date Apr 5 2008 » .0 |
colvant ©€OCI3 gain not used 'IG Yy
file exp  spin 20
ACQUISITION hst 0.00
W 251B8.9  pwi0 10,500
at 1.1% 1fa 9.550
np Gdzz FLAGS
b 13800 11 n
bs 64 in n ||
a1 1,000 dp o i
nt 10000 he nn
et 8 PROCESSING
TRANSHITTER 1 1.00
n f B5536
sfrg 190,708 DISPLAY
tof 1561.6 s =201.4
tpwr 62 211466
5.250 rfl 9295 .9
DECOUFLER rfp 7769.9
Hl rp -17
dof [ ~313.8
dm yyy PLOT |
drm w oW 27
dpwr 36 scC
daf 10500 vs 217
th L
al no ph

140

T T

120

T
100




Compound 18

S29

o]
o o
—
= 2% T
kD188 /] ,}—J \ l
e Al
expd  52pul ' \
SPECIAL &n
date Apr 26 2008 temp . 48
soivant COCIZ  gain not tsdd »
file axp n 20
ACOUISITION
w0 £410.3
at 1,884
ap 25560
1) not used
bs 1
a1 1.000
at 1
ct
TRANSHITTER
n 1 DISPLAY
sfrg 100,472 -8,
taf 454.8 40848
tpwr 56 rfl 833.8
o 5.000 rfp [
DECCUPLER o 160.5
dn i 123
dof PLOT
dm nnn - we 70
dom € e 0
dpwr a6 ws (13
def 17100 th H
al  cde ph
|
| | r
),
I [
IrI r I rl [
I||| | { J ,I'}’ J i
oy IV ) ! / H /
= Vg v e e oewm
T e —p— —— T : - : '
9 & 6 5 4
b by ¥ g by e i
1.18 269 .00 0,67 1.3 2.06 0.75
1. IPSRE 1.25  1.331.47 1,347 2.06




S30

Compound 19

kD191
axpl  sipul
SANPLE SPECIAL
date Apr & 2008 tesp 26.0
solvent COC13  gain not used
file exp spin
ACQUISITION het 0.008
v 6410.3  pwin 10,000
at 1.994 alfa -21.025
np 25560 FLAGS
fi not used 11 n
b 16 in n
di 1.000 dp ¥
nt B hs nn
et B PROCESSING
TRANSMITTER fn not used
n DISPLAY
sfrg 100.472 sp -B0.1
tof 454,58 wp 40848
EpwE 56 rfl 37031
o S.000 rfp 2907.4
DECOUPLER rp 152.4
n (L] 1301
dof 0 PLOT
dn nnn wc 270
dan 5C ]
dpwr 16 wvs 64
daf 17100 th 50
al  cdc ph
[
I
|
|
\ |
— o Ko = LS o =
1 —r - - ——T—T —— T LRI S T S A AR S fh fa s §
9 3 7 B 5 4 3 2 1 ppm
o " - -
1.77 4.9304 2.00
0.943.16 0.78 3.0

- ﬂ—‘}— N f1n Frvenames At

axpl  sZpul
SANPLE SPECTAL 4?
date  Apr & 2008 tem .
solvent COC1Z gain not used
fite exp spin
ACQUISITION hst 0,008 |
s 25188.9 pwi0 10.500
at 1,108 alfa 9,550
np 50422 FLAGS
b 13800 11 n
b &1 in n
a1 1,000 dp ¥
nt 10000 hs nn
t 2326 PROCESSING
TRANSNITTER ¥ 1.00
n fn not used
sfry 100,703 DISPLAY
tof 1561.6 sp -201.4 |
tpwr 62 wp 2114865 |
5.250 rfl 52959 |
DECOUPLER rfp 7764.9 H
n1 rp =30.7
dof 0 ip ~261.8
da ¥yy PLOT
dam W oW T
dpwr 36 sc [
dmf 10300 vs 1281
th 7
ai no ph

a - —— T T T T T et e ——

’ T T T
200 180 160 140 120 100 &0 &0 40 20 ppm
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