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General: All reactions were performed in flame-dried or oven-dried
glassware under a dry nitrogen atmosphere. THF and ether were distilled over
Na/benzophenone, while toluene, CH,CH,, and i-Pr,NH were distilled over CaH..
Hexanes and EtOAc were distilled prior to use. All other reagents and solvents
were used as received unless otherwise noted. NMR spectra were recorded in
CDCI, (unless otherwise noted) at either 300 MHz (*H NMR) or 75 MHz (**C
NMR) using Bruker Avance 300 with XWIN-NMR software. IR spectra were
obtained neat unless otherwise noted.

(5-Phenyl-oxazol-2-ylmethyl)-carbamic acid benzyl ester (12). A
suspension of Cbz-Gly* (5.01 g, 24.0 mmol) in 100 mL of CH,CI, was treated with
i-Pr,NEt (12.5 mL, 71.8 mmol) and cooled to -20 °C. Diethyl cyanophosphonate
(5.00 mL, 33.0 mmol) was added and the mixture was stirred for 30 min. After the
addition of a solution of a-aminoacetophenone hydrochloride (3.75 g, 21.8 mmol) in
20 mL of CH.CI,, the reaction mixture was stirred for 2 h at —20 °C, and for 14 h at
room temperature. The solution was diluted with CH,Cl,, washed with 10% HCI
and saturated NaHCO,, dried (MgSO,), filtered and concentrated. Chromatography
on SiO, (EtOAc/hexanes, 1:1) provided 6.19 g (87%) of the desired ketoamide as
a foam: 'H NMR (DMSO-d,) 8 8.20 (t, 1L H, J=5.2 Hz), 7.99 (d, 2 H, J = 7.6 Hz),
7.67 (t, 1 H, J=7.3 Hz), 7.57-7.52 (m, 3 H), 7.37-7.30 (m, 5 H), 5.04 (s, 2 H),
4.64 (d,2H,J=5.4Hz),3.72(d, 2H,J =6.2 Hz).

A solution of this ketoamide (6.19 g, 19.0 mmol) in 200 mL of CH,CI, was
treated with PPh, (10.0 g, 3.81 mmol) and NEt, (10.6 mL, 7.61 mmol). At 0 °C, a
solution of CI,CCCI, (9.00 g, 3.80 mmol) in 50 mL of CH,CIl, was added
dropwise. The reaction mixture was stirred for 1 h, then warmed to room
temperature and stirred for another 1 h. The black solution was washed with 10%
HCI and saturated NaHCO,, dried (MgSO,), filtered, and concentrated.
Chromatography on SiO, (EtOAc/hexanes, 1:4) provided 3.31 g (56%) of oily
oxazole 12: R, 0.50 (EtOAc/hexanes, 1:1); IR 1724 cm™; *"H NMR & 7.59 (d, 2 H,
J=7.4Hz),75-7.3(m,9H), 7.24 (s, 1 H),5.85 (brm, 1H),5.17 (s, 2 H), 4.58 (d,
2 H, J =5.8 Hz); *C NMR § 160.5, 156.5, 152.1, 136.4, 129.1, 128.7, 128.4,
127.8, 124.4, 122.0, 67.4, 38.7; MS (El) m/z (rel. intensity) 308 (M*, 13), 217 (15),
203 (7), 173 (95), 91 (100); HRMS (EI) m/z calculated for C,;H,;N,O, 308.1161,
found 308.1147.

! Hayashi, T.; Asai, T.; Ogoshi, H. Tetrahedron Lett. 1997, 38, 3039-3042.
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(2,2-Dimethyl-propionyl)-(5-phenyl-oxazol-2-yImethyl)-carbamic
tert-butyl ester (13). A solution of oxazole 12 (854 mg, 2.77 mmol) in 20 mL of
EtOH was treated with 10% Pd/C (150 mg, ca. 0.05 eq). After repeated
degassing under vacuum/H,, the suspension was stirred vigorously for 2 h under 1
atm of H,, filtered and concentrated. The residue was dissolved in 50 mL of CH,CI,,
then treated with NEt; (1.00 mL, 7.17 mmol) and PivCl (0.500 mL, 4.05 mmol).
The reaction mixture was stirred for 1 h, diluted with CH,CI,, washed with 10% HCI
and saturated NaHCO,, dried (MgSO,), filtered, and concentrated.
Chromatography on SiO, (EtOAc/hexanes, 3:7) gave 513 mg (72%) of the
desired oily pivaloyl amide: R, 0.24 (EtOAc/hexanes, 1:1); '"H NMR & 7.59 (2 d, 2
H,J=8.2,72Hz), 740 (t, 2H,J=7.1Hz), 7.32 (d, 1 H, J=7.1 Hz), 7.24 (s, 1
H), 6.49 (br, 1 H), 4.61 (d, 2 H, J = 5.1 Hz), 1.26 (s, 9 H); **C NMR § 178.6,
160.4, 151.9, 128.9, 128.6, 127.7, 124.2, 121.7, 38.8, 37.2, 27.6.

A solution of this pivaloyl amide (96 mg, 0.38 mmol) in 2 mL of THF was
treated at -78 °C with a 1.6 M solution of BuLi in hexane (0.250 mL, 0.400 mmol),
Boc,O (166 mg, 0.806 mmol), and DMAP (5.0 mg, 0.041 mmol). The reaction
mixture was stirred overnight at room temperature, diluted with CH,Cl,, washed with
10% HCI and 2 N NaOH, dried (MgSO,), filtered, and concentrated.
Chromatography on SiO, (EtOAc/hexanes, 1:9) gave 36 mg (38%) of recovered
starting material, and 58 mg (43%) of the desired oily imide 13: R; 0.60
(EtOAc/hexanes, 3:7); IR 1747, 1741, 1688 cm™; *"H NMR 8 7.58 (d, 1 H, J = 8.5
Hz), 757 (d,1H,J=7.2Hz); 7.39 (t, 2 H, J = 7.2 Hz); 7.31 (d, 1 H, J = 5.2 Hz),
7.25(s, 1 H), 4.90 (s, 2 H), 1.46 (s, 9 H), 1.38 (s, 9 H); *C NMR § 184.9, 160.2,
153.1, 151.3, 128.9, 128.4, 127.9, 124.1, 122.1, 83.4, 44.1, 43.5, 28.1, 27.9; MS
(El) m/z (rel. intensity) 358 (M*, 15), 287 (10), 258 (65), 201 (77), 173 (45), 153
(30), 136 (22), 107 (26); HRMS (El) m/z calculated for C,,H,,N,O,, 358.1893,
found 358.1896.

[3,3-Dimethyl-2-0x0-1-(5-phenyl-oxazol-2-yl)-butyl]-carbamic acid
tert-butyl ester (14). A solution of i-Pr,NH (0.100 mL, 0.715 mmol) in 1 mL of
THF was treated with a 1.6 M solution of BuLi in hexane (0.500 mL, 0.800 mmol)
and cooled to -78 °C. A solution of 13 (58 mg, 0.162 mmol) in 1 mL of THF was
added and the mixture was stirred for 30 min, quenched with saturated NH,Cl, and
extracted into EtOAc. The EtOAc layer was washed with 10% HCI and saturated
NaHCO,, dried (Na,SO,), filtered, and concentrated. Chromatography on SiO,
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(EtOAc/hexanes, 1:9 to 3:7) provided the rearranged product as an oil (51.5 mg;
89%): R, 0.60 (EtOAc/hexanes, 3:7); IR 1713 cm™; 7.62 (d, 2 H, J = 7.2 Hz), 7.42
(t,2H,J=7.0Hz), 7.36 (d, 1 H, J=7.1 Hz), 7.30 (s, 1 H), 6.06 (d, 1 H, J=8.4
Hz), 5.85 (d, 1 H, J = 7.7 Hz), 1.45 (s, 9 H), 1.20 (s, 9 H); **C NMR § 207.7,
158.5, 154.7, 152.2, 129.0, 128.9, 127.4, 124.4, 122.4, 80.6, 52.7, 44.3, 28.3,
26.4; MS (EI) m/z (rel. intensity) 358 (M*, 1), 285 (5), 273 (8), 217 (24), 200 (22),
173 (100); HRMS (EI) m/z calculated for C,,H,,N,O, 358.1893, found 358.1902.

N-(5’-tert-Butyl-5-phenyl-[2,4’]bioxazolyl-2’-yImethyl)-benzamide
(15). A solution of 14 (73 mg, 0.20 mmol) in 3 mL of ether pre-saturated with HCI
was stirred for 1 h and concentrated to dryness. In a separate flask, N-benzoyl-
glycine? (50 mg, 0.28 mmol) was dissolved in 2 mL of DMF and treated with N-
methylmorpholine (0.100 mL, 0.91 mmol). To this solution was added at -30 °C,
isobutylchloroformate (0.040 mL, 0.30 mmol). The mixture was stirred for 10 min,
treated with a solution of the deprotected amine in 1 mL of DMF, stirred at -20 °C for
2 h, diluted with EtOAc, washed with 10% HCI and saturated NaHCO,, dried
(MgSO,), filtered and concentrated. Chromatography on SiO, (EtOAc/hexanes,
1:1) gave 59 mg (70%) of the desired Bz-Gly adduct as an oil: R, 0.06
(EtOAc/hexanes, 1:1); '"H NMR 8 7.89 (d, 1 H,J=7.9Hz), 7.82 (d,2H,J=7.2
Hz), 7.57-7.54 (m, 2 H), 7.47-7.28 (m, 7 H), 7.25 (s, 1 H), 6.37 (d, 1 H, J = 7.6
Hz), 4.29 (d, 2 H, J = 5.1 Hz), 1.19 (s, 9 H).

A solution of the Bz-Gly adduct (59 mg, 0.14 mmol) in 1 mL of toluene was
treated with p-TsOH (10 mg, 0.053 mmol) and stirred for 2 d at 90 °C. The reaction
mixture was cooled, diluted with EtOAc, washed with 10% HCI and saturated
NaHCO,, dried (MgSO,), filtered, and concentrated. Chromatography on SiO,
(EtOAc/hexanes, 1:4 to 1:1) gave 32 mg (57%) of bisoxazole 15 as an oil: R, 0.25
(EtOAc/hexanes, 1:1); IR 1651 cm™; *"H NMR 8 7.84-7.81 (m, 3 H), 7.62 (2 d, 2 H,
J=8.4, 7.1 Hz), 7.44-7.32 (m, 7 H), 4.80 (d, 2 H, J = 5.4 Hz), 1.50 (s, 9 H); *C
NMR 6 167.7, 160.9, 158.7, 155.4, 151.6, 133.6, 131.8, 129.1, 128.7, 128.6,
127.8, 127.4, 124.4, 123.4, 123.3, 37.2, 33.2, 28.6; MS (El) m/z (rel. intensity)
401 (M*, 80), 296 (100), 105 (95), 77 (44); HRMS (EI) calculated for C,,H,,N,O.,,
401.1739, found 401.1741.

2 Glase, S. A.; Akunne, H. G.; Georgic, L. M.; Heffner, T. G.; MacKenzie, R. G. J. Med. Chem.
1997, 40, 1771-1772.
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[1-(5-tert-Butyl-5-phenyl-[2,4’]bioxazolyl-2’-yl)-2-0x0-2-phenyl-
ethyl]-carbamic acid tert-butyl ester (16). A solution of bisoxazole 15 (32 mg,
0.080 mmol) in 1 mL of THF was treated with DMAP (10 mg, 0.089 mmol) and
Boc,O (35 mg, 0.16 mmol). The reaction mixture was stirred for 19 h, diluted with
EtOAc, washed with 10% HCI and saturated NaHCO,, dried (MgSO,), filtered and
concentrated. Chromatography on SiO, (EtOAc/hexanes, 1:19 to 1:9) gave 37 mg
(92%) of the desired imide as an oil: R, 0.64 (EtOAc/hexanes, 1:1); ‘H NMR &
7.76-7.71 (m, 4 H), 7.55-7.30 (m, 7 H), 5.20 (s, 2 H), 1.52 (s, 9 H), 1.22 (s, 9 H);
¥C NMR $ 173.0, 160.5, 157.3, 155.7, 152.9, 151.3, 137.4, 131.6, 129.1, 128.6,
128.3, 128.1, 124.5, 123.8, 123.3, 84.0, 42.3, 33.2, 28.6, 27.6.

A solution of i-Pr,NH (0.050 mL, 0.36 mmol) in 1 mL of THF was treated with
a 1.6 M solution of BuLi in hexane (0.200 mL, 0.32 mmol) and cooled to —78 °C. A
solution of the imide (35 mg, 0.070 mmol) in 1 mL of THF was added and the
reaction mixture was stirred for 30 min, diluted with EtOAc, washed with 10% HCI
and saturated NaHCO,, dried (Na,SO,), fitered and concentrated.
Chromatography on SiO, (EtOAc/hexanes, 1:9 to 3:7) gave 30 mg (86%) of oily
16: R, 0.64 (EtOAc/hexanes, 1:1); IR 1716, 1697 cm™; '"H NMR 8 8.17 (d, 2 H, J
=7.5Hz),7.70(d,2H,J=7.3Hz),7.63 (d, 1 H, J =7.3 Hz), 7.55-7.30 (m, 6 H),
6.58 (d, 1 H, J=8.2 Hz), 6.18 (d, 1 H, J = 8.1 Hz), 1.50 (s, 9 H), 1.43 (s, 9 H); *°C
NMR 6 191.8, 161.2, 156.3, 155.2, 151.7, 134.5, 134.1, 129.5, 129.1, 129.0,
128.8, 127.9, 124.5, 124.1, 123.3, 80.9, 54.3, 33.3, 28.6, 28.5; MS (El) m/z (rel.
intensity) 501 (M*, 5), 428 (5), 401 (6), 340 (6), 323 (25), 296 (60), 105 (70);
HRMS (EI) m/z calculated for C,,H,,N,O. 501.2264, found 501.2256.

(5'-tert-Butyl-5,5"-diphenyl-[2,4";2’,4"]teroxazol-2"-yImethyl)-
carbamic acid benzyl ester (17). A solution of 16 (30 mg, 0.060 mmol) in 1 mL
of ether pre-saturated with HCI was stirred for 30 min and concentrated to dryness.
In a separate flask, a solution of Cbz-Gly* (50 mg, 0.24 mmol) and i-Pr,NEt (0.200
mL, 1.15 mmol) in 1 mL of CH,CI, was treated at —20 °C with isobutylchloroformate
(0.030 mL, 0.24 mmol) and stirred for 20 min. This reaction mixture was treated with
a solution of the deprotected amine in 1 mL of CH,CI,, stirred for 2 h, diluted with
EtOAc and washed with 10% HCI and saturated NaHCO,, dried (Na,SO,), filtered
and concentrated. Chromatography on SiO, (EtOAc/hexanes, 1:4) gave 22.3 mg
(63%) of the oily Cbz-glycine adduct: ‘"HNMR §8.11 (d, 2 H, J = 7.4 Hz), 7.72 (t,
1H,J=7.1Hz),7.67-7.60 (m, 3 H), 7.55-7.25 (m, 10 H), 7.23 (s, 1 H), 6.82 (d, 1
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H,J=7.6 Hz), 564 (t, 1 H, J =5.2 Hz), 5.15 (s, 2 H), 4.09 (d, 2 H, J = 5.3 Hz),
1.40 (s, 9 H).

A solution of this ketoamide (19.5 mg, 0.033 mmol) in 1 mL of toluene was
treated with p-TsOH (10 mg, 0.0051 mmol) and stirred at 65 °C for 18 h. The
reaction mixture was diluted with EtOAc and washed with saturated NaHCO,, dried
(Na,S0O,), filtered and concentrated. Chromatography on SiO, (EtOAc/hexanes,
1:1) provided 12.7 mg (67%) of 17: R, 0.25 (EtOAc/hexanes, 1:1); IR 1722,
1651, 1635 cm™; '"H NMR 6 8.18 (d, 1 H, J = 8.0 Hz), 8.17 (d, 1 H, J = 7.5 Hz),
7.79(2d,2H,J =86, 7.2 Hz), 7.53-7.36 (m, 12 H), 5.60 (br m, 1 H), 5.22 (s, 2
H), 4.71 (d, 2 H, J = 5.7 Hz), 1.56 (s, 9 H); *C NMR § 160.7, 160.1, 155.4, 153.0,
151.6, 136.3, 130.2, 129.1, 128.8, 128.7, 128.5, 128.4, 128.1, 127.8, 127.1,
124.8, 124.6, 124.2, 123.3, 67.5, 38.7, 33.5, 28.7; MS (El) m/z (rel. intensity) 574
(M7, 100), 559 (11), 517 (16), 466 (10), 439 (50); HRMS (EI) m/z calculated for
C,,H,,N,O, 574.2216, found 574.2213.

3-[2-(Benzyloxycarbonylamino-methyl)-oxazol-5-yl]-indole-1-
carboxylic acid ethyl ester (19). A solution of Cbz-Gly*' (2.40 g, 11.5 mmol)
and N-methylmorpholine (5.00 mL, 45.4 mmol) in 50 mL of DMF was treated at
—30 °C with isobutylchloroformate (1.50 mL, 11.6 mmol), stirred for 25 min, and
treated with o-aminoketone monoacetic acid salt 18° (2.69 g, 11.5 mmol) was
added. The mixture mixture was stirred at —20 °C for 2 h, diluted with 200 mL of
CH,CI, and washed with 10% HCI. The suspension was filtered and the filtrate was
concentrated and filtered. The combined precipitates were dried by azeotropic
distillation with toluene to give 2.77 g (66%) of the desired ketoamide as a solid:
mp 213.1-214.9 °C; IR (KBr) 1708, 1662, 1634 cm™; 'H NMR (DMSO-d,) &
12.05 (s, 1 H),8.45(d, 1 H, J = 3.1 Hz), 8.20-8.15 (m, 2 H), 7.59 (t, 1 H, J =5.9
Hz), 7.51-7.48 (m, 1 H), 7.38-7.29 (m, 5 H), 7.26-7.18 (m, 2 H), 5.07 (s, 2 H),
452 (d, 2 H,J =55 Hz), 3.75 (d, 2 H, J = 6.2 Hz); *C NMR § 190.6, 170.0,
157.2, 137.7, 137.1, 134.4, 129.0, 128.4 (d), 126.0, 123.5, 122.5, 121.8, 114.6,
112.8, 66.1, 46.3, 44.2; MS (El) m/z (rel. intensity) 365 (M*, 4), 257 (4), 144 (100);
HRMS (EI) m/z calculated for C,,H,,N,O, 365.1376, found 365.1391.

A suspension of this ketoamide (283 mg, 0.775 mmol), PPh, (350 mg, 1.55
mmol), and NEt, (0.500 mL, 3.59 mmol) in 30 mL of CH,CIl, was treated
portionwise with CI,CCCIl, (370 mg, 1.57 mmol) over a 30 min period and stirred

% Prepared according to Miyake, F. Y.; Yakushijin, K.; Horne, D. A. Org. Lett., 2000, 2, 2121-
2123, and triturated with EtOH to a colorless solid.
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for 1 h. The black solution was washed with 10% HCI| and 2 N NaOH, dried
(Na,S0O,), filtered and concentrated. The residue was dissolved in 10 mL of CH,CI,
and treated with CICO,Et (0.120 mL, 1.26 mmol), DMAP (10 mg, 0.082 mmol),
and NEt; (0.200 mL, 1.44 mmol). The reaction mixture was stirred for 30 min,
diluted with CH,CI,, washed with 10% HCl and 2 N NaOH, dried (Na,SO,), filtered
and concentrated. Chromatography on SiO, (EtOAc/hexanes, 1:4 to 1:1) gave
171 mg (53%) of indolyloxazole 19 as a solid: R, 0.26 (EtOAc/hexanes, 1:1); mp
134.0-135.5 °C; IR (KBr) 1744, 1724 cm™; '"H NMR & 8.24 (d, 1 H, J = 8.1 Hz),
7.88(s,1H),7.73(d, 1 H,J=7.7Hz), 7.45-7.30 (m, 7 H), 7.29 (s, 1 H), 5.84 (br
m, 1 H), 5.20 (s, 2 H), 4.62 (d, 2H, J=5.7Hz),4.53(q,2H,J=7.1 Hz), 1.51 (t, 3
H, J = 7.1 Hz); *C NMR § 159.6, 156.4, 150.7, 146.6, 136.3, 135.6, 128.6,
128.2, 126.5, 125.5, 123.7, 122.4, 120.1, 115.6, 109.7, 67.3, 63.7, 38.6, 14.5;
MS (El) m/z (rel. intensity) 419 (M*, 30), 311 (40), 284 (100); HRMS (El) m/z
calculated for C,;H,,N,O, 419.1481, found 419.1492.

3-(2-{[tert-Butoxycarbonyl-(2,2-diphenyl-propionyl)-amino]-methyl}-
oxazol-5-yl-indole-1-carboxylic acid ethyl ester (20). A solution of 19 (340
mg, 0.690 mmol) in 5 mL of EtOH was treated with 10% Pd/C (73 mg, 0.069
mmol) and degassed by repeated vacuum/H, exchange. The suspension was
stirred vigorously for 4 h at room temperature under 1 atm of hydrogen, filtered and
concentrated. A solution of the oily residue in 5 mL of DMF was treated with 2,2-
diphenylpropionic acid (230 mg, 1.02 mmol), i-Pr,NEt (0.250 mL, 1.44 mmol), and
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate
(“PyBOP”, 520 mg, 1.00 mmol). The mixture was stirred at room temperature for
18 h, diluted with EtOAc, washed with 10% HCI and 2 N NaOH, dried (Na,SO,),
filtered and concentrated. Chromatography on SiO, (EtOAc/CH,CI,, 1:9) provided
253 mg (74%) of the desired coupling product as colorless foam: R; 0.18
(EtOAc/hexanes, 1:1); IR 1748, 1660 cm™; '"H NMR 6 8.30 (d, 1 H, J = 8.2 Hz),
7.94 (s, 1 H), 7.80-7.77 (m, 1 H), 7.5-7.3 (m, 13 H), 6.21 (t, 1 H, J = 5.4 Hz), 4.72
(d,2H,J=5.6 Hz), 458 (9,2 H,J=7.1 Hz), 2.10 (s, 3 H), 1.55 ({3 H,J=7.1
Hz); **C NMR & 175.4, 150.7, 144.7, 135.6, 129.1, 128.6, 128.3, 128.2, 127.2,
126.5, 125.5, 123.8, 122.4, 122.3, 120.1, 115.6, 109.9, 63.8, 57.1, 37.4, 27.2,
14.5; MS (EI) m/z (rel. intensity) 493 (M*, 75), 284 (45), 269 (41), 181 (100);
HRMS (EI) m/z calculated for C,,H,,N,O, 493.2002, found 493.2014.

A solution of this coupling product (193 mg, 0.391 mmol) in 5 mL of THF
was treated at —78 °C with a 1.6 M solution of BuLi in hexane (0.250 mL, 0.400
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mmol), Boc,O (170 mg, 0.787 mmol), and DMAP (44 mg, 0.39 mmol). The
reaction mixture was stirred at room temperature for 18 h, diluted with EtOAc,
washed with 10% HCI| and water, dried (Na,SO,), filtered and concentrated.
Chromatography on SiO, (EtOAc/hexanes, 1:9 to 1:1) gave 69 mg (36%) of
recovered starting material and 97 mg (42%) of oily imide 20: R, 0.55
(EtOAc/hexanes, 1:1); IR 1744 cm™; '"H NMR & 8.29 (d, 1 H, J = 8.0 Hz), 7.95 (s,
1H),7.83(d,1H,J=7.5Hz),7.45-7.18 (m, 13 H),5.15(s,2H),4.55(q,2 H, J =
7.1 Hz),2.12 (s, 3 H), 1.50 (t, 3 H, J = 7.1 Hz), 1.08 (s, 9 H); *C NMR § 180.0,
159.3, 151.0, 150.7, 146.0, 144.3, 135.7, 128.7, 128.5, 128.2, 127.9, 126.6,
126.3, 125.5, 123.8, 122.8, 122.1, 120.3, 115.6, 110.1, 83.6, 63.7, 60.6, 43.8,
31.2,27.4, 14.5; MS (El) m/z (rel. intensity) 593 (M", 3), 493 (35), 361 (22), 345
(15), 312 (24), 269 (47), 181 (100); HRMS (El) m/z calculated for C,;H,;N,O,
593.2526, found 593.2535.

3-[2-(1-tert-Butoxycarbonylamino-2-0x0-3,3-diphenyl-butyl)-oxazol-
5-yl]-indole-1-carboxylic acid ethyl ester (21). A solution of i-Pr,NH (0.200
mL, 1.43 mmol) in 1 mL of THF was treated with a 1.6 M solution of BuLi in hexane
(0.600 mL, 0.960 mmol) and cooled to —78 °C. A solution of 20 (121 mg, 0.204
mmol) in 1 mL of THF was added and the reaction mixture was stirred for 30 min,
guenched with saturated NH,CI and extracted into EtOAc. The EtOAc layer was
washed with 10% HCI| and saturated NaHCO,, dried (Na,SO,), filtered and
concentrated. Chromatography on SiO, (EtOAc/hexanes, 1:4) gave 94 mg (78%)
of oily 21: R, 0.51 (EtOAc/hexanes, 1:1); IR 1743, 1714 cm™; *H NMR § 8.29 (d,
1H,J=8.0Hz),7.75(s,1H),7.70 (d, L H, J =7.6 Hz), 7.46-7.14 (m, 13 H), 6.05
(d,1H,J=8.7Hz),595(d,1H,J=8.1Hz), 459 (q, 2 H, J=7.1 Hz), 2.10 (s, 3
H), 1.57 (t, 3 H, J = 7.1 Hz), 1.48 (s, 9 H); *C NMR § 204.1, 157.1, 154.7, 150.8,
146.7, 142.5, 142.3, 135.7, 128.9, 128.6, 128.5, 128.3, 127.2, 126.5, 125.6,
123.9, 123.0, 120.3, 115.7, 109.7, 80.8, 63.9, 61.7, 54.5, 28.4, 27.9, 26.3, 14.6;
MS (El) m/z (rel. intensity) 401 (M*, 80), 296 (100), 105 (95); HRMS (El) m/z
calculated for C,;H,.N,O, 593.2526, found 593.2518.

3-[2’-(1-Benzyloxycarbonylamino-2-methyl-propyl)-5'-(1,1-diphenyl-
ethyl)-[2,4’]bioxazolyl-5-yl]-indole-1-carboxylic acid ethyl ester (22). A
solution of 21 (137 mg, 0.231 mmol) in 2 mL of Et,O pre-saturated with HCI gas
was stirred for 2 h. The reaction mixture was concentrated and the residue kept
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under vacuum overnight. A solution of Cbz-L-valine* (90 mg, 0.359 mmol) in 1 mL
of CH,CI, was treated with i-Pr,NEt (0.150 mL, 1.36 mmol), and at —-30 °C,
isobutylchloroformate (0.045 mL, 0.347 mmol). The reaction mixture was stirred for
20 min. at —20 °C, and treated with a solution of the deprotected amine in 1 mL of
CH,CI,. The reaction mixture was slowly warmed to 0 °C over 4 h, diluted with
EtOAc, washed with 10% HCI and 1 N NaOH, dried (Na,SO,), filtered and
concentrated. Chromatography on SiO, (EtOAc/hexanes, 1:4) gave 119 mg
(71%) of the valine adduct as an oily 1:1 mixture of diastereomers: R, 0.15
(EtOAc/hexanes, 3:7); '"HNMR § 8.29 (d, 1 H, J = 8.1 Hz), 7.75 (s, 1 H), 7.68 (d,
1H,J=75Hz), 7571 (m, 19 H), 6.28, 6.27 (2d, 1 H, J =8.1, 7.8 Hz), 5.38,
532 (2d,1H,J=8.8,10.9 Hz), 5.16-5.10 (m, 2 H), 4.62-4.55 (m, 2 H), 4.22-
4.15 (m, 1 H), 2.25-2.05 (m, 1 H), 2.08-2.07 (m, 3 H), 1.59-1.54 (m, 3 H), 1.02-
0.87 (m, 6 H).

A solution of this ketoamide (25 mg, 0.034 mmol) in 2 mL of toluene was
stirred at 65 °C in the presence of 4 A MS (200 mg) and TsOH (1.0 mg, 0.0051
mmol) for 4 d. The reaction mixture was diluted with EtOAc and washed with
saturated NaHCO,, dried (Na,S0O,), filtered and concentrated. Chromatography on
SiO, (EtOAc/hexanes, 1:4) gave 14 mg (58%) of the desired oily bisoxazole 22°:
R, 0.20 (EtOAc/hexanes, 3:7); [0], -13 (c 0.93, CH,Cl,); IR 1740, 1643 cm™*; 'H
NMR 8.25(d, 1 H,J=8.3Hz),7.62(d, 1 H, J =7.8 Hz), 7.59 (s, 1 H), 7.45-7.16
(m, 18 H), 5.66 (d, 1 H, J = 8.9 Hz), 5.16, 5.15 (AB, 2 H, J = 12.2 Hz), 4.91 (dd, 1
H,J=8.8,5.6 Hz),4.57(q,2H,J =7.1 Hz), 2.3-2.1 (m, 1 H), 2.24 (s, 3 H), 1.53
(t, 3H,J=7.1Hz),0.95 (d, 6 H, J= 6.7 Hz); *C NMR § 162.2, 157.3, 156.1,
153.8, 150.7, 146.3, 144.7, 136.3, 135.5, 128.6, 128.2 (2C), 128.1, 127.8 (2C),
127.0, 126.5, 125.7, 125.4, 123.7, 123.4, 122.7, 120.2. 115.5, 109.6, 67.1, 63.7,
54.8, 49.8, 33.2, 28.7, 18.5, 18.1, 14.5; MS (El) m/z (rel. intensity) 708 (M, 70),
690 (8), 621 (10), 600 (35); HRMS (El) m/z calculated for C,,H,,N,O, 708.2948,
found 708.2957.

* Faessler, A.; Bold, G.; Capraro, H.-G.; Cozens, R.; Mestan, J. J. Med. Chem., 1996, 39, 3203-
3216.

® Mosher amide analysis with both (R)-MTPA and (S)-MTPA indicated >95:5 enantiomeric purity.
For a procedure, see Dale, J. A.; Dull, D. L.; Mosher, H. S. J. Org. Chem., 1969, 34, 2543-2549.



P. Wipf, J. Methot Page 10

1T T — § % I
S :
Iz -
0¥ L
f M
9YGrE E— i
2E0TL E—_ ——
BBOEL E— ___Goes'v [
[~
o -
C L
© A
‘(IIJ L
B9EED P—_ ——= |
o
D e9regv—" =¥‘-T—< _FEcS6F |
e L
~N - [\ T ARANKCS Ei0
L orero's— — 00002 [
S B :
o -
m L
= I
G_ -
S i _
(ce‘ -
S -
I L
= L
> -
—
@ L
N i
0
Q L
TI20E" L -
TT02€"L -~
T90EE"L i
2VGGE "L — i
esags'z; §691°8 [
TBGTS L~ - i
LLOVG [—= BLVGE |
¥099§'Lf eebE’r |
ssavg'L/ i
L1199, L
29LLE L——— Ti%Ev e L
e L L9ET 2 i
E0P02 8——x I
2ize B 11N
wdd tedBajur [ §




P. Wipf, J. Methot Page 11

¢ N ) -_O
: § . ™
- L
—\—_-Z s! L
O L
& [ o
- _('7
I o
<
I
66896 p——_ _— [~
VEBBS Y—" — weiBd |
-+ L
c <
m Te}
— L
Q G —_—
S 810L1'G 99vE'2 |
U -
N -
I
= 0
o n
= A
m -
@ 9vess G—— ¥BGTY |
e L
(@) (o]
N "o
© .
>
o 5
o
[(o]
VAT 20 -
8riL2 L L <
¥2G0E L |~
¥862E" L
ILLQE'L:\: = 19207 |
QOBQE'/.& N —\__¥ L
opygg'/_f —— c0r6'6 |
EQLOV'L/ S o
[ { A jeee e |
SEIQV'L/ - |
GOG/S /
69665 £ i
wdd [RJBaUT ~§



P. Wipf, J. Methot Page 12

NHCbz
-
N
12

20

Ph

91/.'8E ——

40

60

9/E"[8 ——

69878 ™~

€62 LL ——=
LV 1L -

80

100

120

2L6" 12y
900'331\_
viE vel
ars‘m&
G6€ 82}
Bez'earEE;;
v80° 62}

Fcv 9EY

75 MHz CDC13 rt

Oxazole
140

LL07 G ——
y0G° 867
86F 09T ——

160

180

T T T T T T T T T T T e T T T e [T T T T T T T T T [ T o T T vy T v rrT T

wdd

ppm



P. Wipf, J. Methot Page 13

. N — |
68292 ¥ 0000°6 |
% i
< o
.
- L
[ L
. [
o L
8 L
&) Y
N -
I L
= L
o 61165 F—__ L_J ‘% -
— g80°c |-
= PerIg r—" = i
o i
— =10
(@] L
N -
0]
g i
o L
> i
-
D_ -
T L
=z L
aJ
I -
U .
— [
>
(e . ¥ "
@ 6626V " 9— 62E6°0 |-
L ~ L
a L
EELE2 L -
ooveeL =
EE0LE" L J 62160 |
) \ 0096°0 |
0286E " L—~NE o — 00%6°0
GLBIY [(— zxT —8vrLT T
VGG [—— S_z SriLT |
L1665 L ) - L
GE209° L o
wdd P [eJBajuy __&



P. Wipf, J. Methot

75 MHz CDCI3 rt 12 sec delay 115 scans

Phenyl Oxazole CH2NHPiv

41"}

bee”
1152

1>/
9.V’
009°

9eL”
rel——
969°
085"
ov6”

691

L68°

1744

1448

le

LB —0
BE —

9.
L ——=
L

v

et —wu

el ———

8et

18—

09f——

BL}——

wdd

£

N
H

T

Page 14

1
140

T T
160




P. Wipf, J. Methot Page 15

GO0BLE'T > g —eeer’e [
G295k ¥ = —— —J9058 |
: :
—cu
I
4+ L
[ L
. L
—— L
(@h] L
[am)
U =
N -
Z -
- !
8 L
m L
c L
o L
& vosss r—— \Jiﬁw 0000 2 |
8 0
g i
@ A
a L
c L
m -
i L
u -
> L
.,—| L
[a 8
~ l 0
Q L
o i
m -
[¢3] o
—t
= |
N -
T sesre L -
O eg50L2 L -
—, 89562 L .
> B02OE" L i
e .
= ESBIE L J T80T |
T Conge (= o= L0 |
LQBW'L? -3 kﬁfégg I
G9¢95° £ =Z v \\VIEG" T r
IBSBE'L/ o/ I
21765, L
wdd & reJtajul _§




P. Wipf, J. Methot Page 16

O
[9V}
LE6 L2 ¥
¥90°82 - L
. ~<
GBY EF —_
850 vy — -
L. O
[{s]
20L°9L
@ 921 11— = I
c ) o
g 085" LL -2
@ J9E €8 —— i
(o]
-
>
© -
© L 8
o -
[«b] .
[
& F
4-, =
[N
(=
= ObT 22T~ -8
S pL0 P2 — i
OV6" 2T ——
N
z  ei—/ -
- 926827 L
(=]
@ g
(4 L
o
wm
g BTE" TGF—— -
o 850 EGF—— i
C
a. A (o]
- V6T 09F—— -3
©
- -
(&b}
2 L
o
~ -
[8)
o o
a — @
[} E -
= o1 7| A— i
~N
@
© i
o
- ", . - L
c 0:2/ o
L z-8 B
a o L
=z v
o .
f L
wdd _§



P. Wipf, J. Methot Page 17

9G/TT° T -
oagsr'r_\— —s555 |
8r092 }—— —
LEOBE | ——— . —_— L
Bsgvv'r M b
11:11:1A8 r
G0gLL" |~ L

—Ql

e
" L
c L
™ L
— L
(@] L
O L
U -

N —~<
I -
= L
o i
8 L
m -
- L
o L

o | -0
O L
(@] L
L .
D- -
C -
[ge] L
5 L
ELTVB G—_ — |
i VBLQB'Q/ \ _M L

Q. 98vr0 g——— 280 [©
E 9r210°9~" L
g L
m -
) i

—

p L
N 8L0/2° L -

S< 19662°L [~
O gBlIE L L
— PEEVE L e f
S oossE L— ' ; ¥lgera‘e -
& eeeey L 0 Z - s6cr 2 [
BBIPY £ - T——=r
£V609° L O et C

GVEES L 0\.) .
& r

udd tedBajur : §



P. Wipf, J. Methot

75 MHz CDC13 rt 12 sec delay 3034 scans

Phenyl Oxazole Boc/Piv Chan Product

06E"
TOE"

LIE”

178

EG9°
LLO
005"
9E9”

ose”
12159
il
g9g’
066"

80c”
9L’
esr’

vel’

w2\

92 ——
Be —

G ——

Page 18

08 —

ol ——_
pef——

86—

L0g——

wdd

T

|
1256

T
150

]
175

T
200

T
225

ppm



P. Wipf, J. Methot Page 19

ELBETT r
L9BVT°T C
88957 ¥ r
2E98T ¥ L
1072 T — —_1%6.°8 |
269t v 3} C
02eee ¥ -
LYEER' T r
66092 ¥ B
oy
[
+ r
L -
o 4 A
s C
U -
[am) -
Q L
<
3'\:7 88582 F—~_ , J — s
= BL20EV— — [
o ’ L
(=] L
™ [
o
<+ -
(&) L
3 -
© -
pe -
© L
> C
—
o L
I G9EVGE’9 C©
o rBQBE'g\ C
avrga'z\ ! —oo0eT [
6002 L —2000°F
T0E82 "L -
6.562" L .
TPSIE L -
EEBEE "L ™
22BVE" L el
1eLLE [ ~E -
eveorz—f —e s |
sesvn/ —Zr
280LY L —VvesE e |
LOOVS "L =0 ~ —~ 65417
LEC9S" L Iz -®
LEL9G"L ° =2 L
66508 £ o ‘zr r
BOOEB" L L
06088° o Y=Z r
9E906° £ oY) L
wdd redbajur ’_&




P. Wipf, J. Methot Page 20

-
L1097 1 -
BRE L T—S= ~ —0208 |
ey 1—" W] — L

~ -—“‘
e

> i

c L

™ i

~— -

(&)

D —<

Q 3 L

N :

I

< C

S E0eBL P~ T

M I r— —o000°2

-0

m -

—~ L

@] L

N

N L

° L

o L

43} L

-

m [

—wo
2rose° L i
G2Gee" . X
BELVE L -
BVEGE "L i
BIVLE" L i
BEOBE L -~
2L L i
smv1§ ~s |
EPETP L L
siovy 1~ £ . -t
tszosn7 %‘ AN
¥9TEQ L — L
sty oA —S0TE [
TVETB L ® -
01818° L . =z i
08T¥8"/ 3 -
wdd resbajur [ S



P. Wipf, J. Methot Page 21

6982 ——
T S— s
A p— E

=

F o

I o]
Ev8 9z
892" /L F

169 LL = g
> -
@ C
i .
[eb] C
o F
O .
GJ £

[6p] F o

® =
2 :
[ C
™ :
— C
(@D] -
O 962°€2F -

© gereer\ E&
o LEETrRI=L :
T e 2~ .
= 99" e —>= :
(O VE9 82T F
™ 6r. 82T F
EVi 627 -

@ 578 TE E o

— 69 EET -3
o .
N -
[¢e] C
= -
o u
- R =) — :
(e8] C
T Ao — F

689" 8GF —— £ P

8/8° 09} —— O =
4 .
LF :
£59° /97 oz :
_z -
[0 E

wdd £ F S



P. Wipf, J. Methot Page 22

96277 ¥ I
ogzgrr\ -
Livee’y -
0gese’ I& =o6v68 |
T~ &
EOVOE F—= j -
150PY F——m r
- o [
LBYSY” r_—f = =E020'6 [
VBBIG" r/ j i
€9v8G° ¥ -
oy
[
[ <
. I
o -
o I
U -
o I
£ [
= i
S -
” ——‘—4 i
i S
_ Lgere— =000z |
E -
N i
x
x X
@ -
o X
"c—’ -
P .
5 i
:“ -
o L
- L
£ eLse L -
. BBTGE"L i
@ G26SE"L i
2G9LE"L i
8002V "L -~
8G9VY L i
5959V " £ I
060L "¢ L Tz |
6EI6Y L— = r ol
66425 L /( . —_— |
ovbrS L oA, & — ey o
8G15G L =~ -
£28OL" L 7)\3:2 Fo
VREEL L o/ I
£89GL°L 1 -
wdd a [eJBajur [ &



P. Wipf, J. Methot Page 23

F o

E N
166" L2 £
12982 E
Lyg EE —— E

xS
00E" 2y — F

F o

F w
> :
© r
L | -
(b} C
o F
., %s8aL F
o e LU a

» [69°LL -8
@® geo yg —— E
e :
(<8 £
2] £

— Ff o

Q :—2
[om) C
O E
N :
I C
= r
o 182°E2 £

A
010" BT~ :
© //2°82) = - F
s asg'earf :
N v90'sav/ E
> TGS IER .

2 v 61— =~
- C
m .
w -
O 92E 1GF—~__ E
— 606°25F E
O 6IL G5 —— s

D 9ET ST — F o

—

O YBr 09T— =
O] !
-+ < -
o a C
P D £
o 4 £
YO ELT—— b E
o A 8 5

m = f o

W =2 =3
(e N E E

udd £ - &



P. Wipf, J. Methot Page 24

82L92' 1 [
vesae'rX L
00208 I~ J 3
L9T8E T—= 7 -
B0BYE" 1 — = —=" —7889%v'8 &
GGBEE T *\} —EBrE6 [
GLBO0V " I
BevEy ¥ -
BE00G " ¥ i
—QJ
Lo
<
> i
]
E -
o L
@ L
w -
fe o) -
o i
[ 0
o I
g I
=] -
f\‘- -
% L
3 I
™
+ 2LEST’9 Ho
1= -
S 295’9 LA
~ £8686°9 r
8 gggsa'z_\_ — i
S ggE2 L \ i 09E8°0 L
= BBY9EL r
S 2098€°L i
S 1/ A [~
5GIGY £ I
EOTBY L -
95005 " £ i
20526" L—~E 0216 L [
0ETSS" L—— o § ==7035°0
rovrg'tf £\ 2 —ez |
EEBEY L ° —
2e269°L Tz * e
£9972" L 7’)\3’2 I
LEVGT B—= W = —_oo00e |
wori e v -
wdd £ [eJajur =



P. Wipf, J. Methot

6 sec delay

CDC13, rt,

75 MHz,

Phenyl Chan Product

cBr’

819"
c0E”

ciE’

GeB”
Bre’
74D
L06°

Ele’
9eT”
6ect°
Ech’
E9L”
L10°
6ET”
B8y -
1122
oLy”

v69°
517
09¢”
Lye”

G/1°

EE

Vg ——

9/
LL &
—_—

08 —

167

wdd

Page 25




P. Wipf, J. Methot

B sec delay

rt,

CDC13,

Bisoxazole Cbz-Gly adduct 300 MHz,

1186E°

EVBLO”
¢c960°

17445

veole’
VGGEE"
EBGGE”
BOBSE”
BYEQV”
68cch’

3°icl4A
vLLBY"
c9€es’
97129”
8Lev9y”
E8999°
JA474N
9700t
Liver”

wdd

—

r—~—
—

g—

0¥6° 17

ThN——
\\ t% EI6'T
_

000°¢

\ 60270

5 6(3°0

§ ="828°0
z 169" 11
OQ}J =611

Ef[% Ny A
—~EE2r
N EvV T

(>
redJbajur

LA B R A B B B N R N B B B B B N B L N B B B B B S S B B D B B B LN L L B L B L B L L B B B N M N B BN B B B
7 6 5 4 3 2 1

I
8

ppm



P. Wipf, J. Methot Page 27

3 I
92E95° T N % 05707 r
L
L
<
- L
3
2 L
Q E0669°F _— I
o 61BTL r— =< v :
o -—un
(< L
o G612 G— ! —To0E -
S I
o —— r
N \ < 60L°0 -
oy -
z =
o
S i
@™ -©
o L
2 L
S [
@ L
X BG/62 L C
& BEVLE'L [
< pPIBEL -
BOGBE " £ i
2vior L e
BG50V "L J -
600TY "L i
PrLIY L N i L
SI9Sy L — = § 0E2EY C
BELLY L z C
L028Y "L O\H 1661 I
6£605" £ & I N
GBETG L - ~®
B6VES " £ o, ~ S vl i
SLL L = -
086" L o Y=2Z [ e
wdd [e] [eJBazul L 2



P. Wipf, J. Methot Page 28

20

90L°8 —

cGy ' EE —

[(99°BE —

40

|||llllllIllllllllllllnlrllrlnl||ll|ll||l|l|l||l|

60

L1878 ——

708" 9L
“LL

~
(4]
o

y
[e0]
a
~r
~
~
i

IllllIlllllllllllllIlllllllllllllllIIIII
80

088" LL
‘8L

3 sec dela

rt,
100

99¢°ect
Bee el
009" el
EBL vEl
9eT " LeT
GEB" /2T
€80°821
v8e"Bet ———
19y " 8et
cEL Bl
cLL Bet
c0¥ 62t
G971 Ot
cVE SET

CDC13,

pREEEs

120

75 MHz,

140

BGG" TGF—~__
v96 251 ——

BIp GGF—
6407097 —_

S
[}
3
. oj/‘
VL 09F— i}l

Trisoxazole

llIlllIIIIIIIllIIIIIlllllIlll|llIllllll'lllIIlllIllIIIIIIl

160

Z ;
L £
O\Z E
. =2 E
o~ E
wdd E,g



P. Wipf, J. Methot

LEVLE —~_
E¥9LE —

£BOG”

v
bgRg p —

G980°G

o)

v667 "
680¢”
g8ic”
86cc”
8BEC”
LECE’
B9EE”
T6PE"
FL8E°
TI8E"
Byey”
9/8y"
B90S"
EETG’
£BBG”
EBST”
/742
ELBT”
8G6}F°
EB6T”
06vY -
G6ay

rt

DMSO,

300 MHz,

MO OMOOODONSNSNNNNSNNMENRARENRNMNNSANNANNNNNS

Indole Acylamine Cbz-Gly Coupling

EcG0 et ——

wdd

A

Ll

|

104B°T

N

68v6° 71

|

v886° 7

|

3

pect”

clGF’'S
03007
cES8 0

| ¢

6670°¢
441N

g

| LI I N L N L L L L N L L L L L L L L O L L L L L L L L A L L L L L L L LB L L L L L L |

6E66°0

[edbajur

Page 29

10

1

12

ppm



P. Wipf, J. Methot Page 30

F o
= a
62" BE
BGG 6E :
9€8°6E £
AN 2
EBE" OF =S
0£9°0F 2
9v6" 0y / 3
Vel by 2
8iE 9 £
=8
> 3
© GEF 99 —— g
— F
Q E
© :
o £
© =
" E
© 2
o
C E
]
- e
o E -~
% =
2r8 eIt £
[am] E
reg'm—k £
N E9L el £
L org'aav\ E S
i 925" EeT—\= E =
10 /20" 92 —— 2
TGE 82} £
gev" 82y 3
o oss'ear/ E
5 Bas'vsr/ =S
— 890" LET £
S 889 €T :
Q E
& 3
> g9y /GF—— F o
— =
P : -
8
O 000" 0LF—— 3
@
s 2=
= £~
@ E
— E
> E
O G55 06T —— 8 3
<C T E
w ZK(O F o
~— _—g
@] o
)= £ T E
S e d: :
wdd . 2



P. Wipf, J. Methot

rt

CDC13,

300MHz,

Indole-0Oxazole NHCbz/CO2Et

L0987 1~

98605° 7

rgeeg'r—///_

EBSBY "V
BQBFQ'V::§§=

oyEpS p———=
va/9g” v—/_
BrYI9 Y
EVEE ¥

09967 &

V6LEB"G

986/2° L
y658e "L
V9EQE "L
FIETE L
0LSTE" L
VIBEE™ L
cI0rE" L
LTESE"L
pG99E" L
VSEBE "L
B906E" L
916t¥°L
CEEVY L
voLrY L
L98YL7 L
Cl444AWA
60€EBB "L
cEBee'B
vvGGe 8

S

wdd

1

E% 2Br0°E

—e

6862 ¢
—_JreB’}

——

¥996° 71

——

00EB™0

= ¢3¢6°0
VIS8T L

(114

£986°0

0000°7

reJbajur

Page 31

LI R B B S B S S B S N N N B B B B B S AL N SO B B B B B DY L N BN S S S B S L L L B B B L B B R O N S LB B L M N N B B S N B A A |
7 6 5 4 3 2

]
8

ppm

| L L L B N



P. Wipf, J. Methot

8sec delay

rt,

CDC13,

Indole-0xazole NHCbz/CO2Et 785MHz,

BLY®

€8G"

EvL”
68c”

178
6ET
ESG’

6vL”
¥8g”
¥80-~
BSE”
VEL®
89F”
6BF"
6ec”
865"
886"
4

£68°
£89°

B9E"
929”

Y,
1L >

vy —

BE ——

E9
JA:

LL

wdd

Z
//40\ z z

CbzHN

COEt

19

Page 32




P. Wipf, J. Methot Page 33

9EE2S" T~ _ i
STLve T —== —ESTE L
716045°F s
[ o
BBE0T 2—— j = BE0'E -
[ o
<
LIBYS ¥ .
ssas'v‘\_ -
€ oegsg'vk —erz L
o 60029V —_ —zvo 2. F
g gssoz'vf — L
8 eeeL v o
yq- -
I
z r
z L
o -
m -
. .
- [
3 -
h=}
h=} -
P
= -
< B8/602"9—— &% 9860 -
o —x 7 [
= 6962 L -
S G2EoEL r
Qa -
S BGYIEL i
S /902€"L i
Z VE9SE' L r
7] . =~
£ 0ZVEE"L i
S 2IGEE"L -
& /B2GEL =_8ke |
o 006GE" £ —~voo'n -
[GG9E" L B2 ¥ i
BS0LE L _—— }
EEVLE L —_80r ¢
GO9BE" £ =710} .
2B6BE "/ C
GorIp L S
80V9y "L —.000'F
86997/ . i
VEBIL L 7 S -
TIEVE L o ,/40 A z-O i
r4 L
wdd T [eJbajuy -_§




P. Wipf, J. Methot

B8 sec delay

CDC13, rt,

79 MHz,

0 Amide

Indole-0Oxazole Ph2MeCC

L1G°

0971”

Lev”

L50°

378

EEL”
9G1-”
086"

€98°
909"
90t"
cée’
GEV~
8G/°
905"
vey”
2]
bce’
68’
8r9°
860"
LE9”
(89"
999°

90y”

e ——

LS

€9

9L
LL
LL

N

507
SiT
02t
zet
2et
g2t
g2t
ge —=
B~
8t
g2t
get
621

e

144
0S7

Gl ——

wdd

z &
//40\ 7z
Q p-4
I
SVE
a

Page 34

T
40

I
60




P. Wipf, J. Methot Page 35

T T 1T

I
1

yay80° ¥ c06°'8

GLOLY'T L
£8005 T —= Bov v
ovsog'r? [
Ives C
e —QJd
. | = S Ase-o5 L
E1e1or) A — —_ 0262 [
.
- C
- C
el C
O i
D -
© puigy L
- avwg'v\ _ -
N svggg'v% = 6967 [
= ,8885V -
= N
= Lo
69257 G— —4% 0002

I
6

B6BLT"
6¥coc”
009¢e”
96G9¢”
£80Le”
Bribe’
9eGIE”
GpcGe”
OELLE®
Frooy”
cvBer”
6/2Gr°
[2:11: 0
cLove”
89BYE"
121:74

EGVOE'B
i\
o //<o 7 2

z\
wdd §Ig g [eJBajul

I
7

K

LOE" VT

(4120
6S0" T

Ph2Me Boc Amide (Chan precursor)

[ e n S A B DT Do M N N N LN N N

T
8

N~

NN NE=—"

\ BLO ¥

@

)

20 CO.Et

ppm



P. Wipf, J. Methot

8 sec delay

CDC13, rt,

75 MHz,

Ph2Me Boc Amide

98y "

ocy”
412

0BL”

cig’
cel’

74
v60
418"
[£5°8

442
019°
98c”
vL0°
(BL"
608"
BESG”
61E”
9E9°
098"
097"
g8y -
€99°
80"
ioe”
c66”
91L”
666"

EcE’

LEQ”

vy —

e —
Ey —
09 ——
E§ —

9.

LL
EB

'LLEE}E

0Bt

udd

Page 36

VAA/

bt
W

s bina s §




P. Wipf, J. Methot Page 37

28LOV" T
QQIBV'F-\\\\- \ :
98415 F—= 56 L
LSGKS" rf —SE9°E
9/695° 1

0SEBS" :

EVL60 e——_
62IET e—

]

T
2

666°¢

—_—

}

LANNLAN B R S B A B B L B B AL B B B M B

T
4

VLSS ¥

GG6LS° v\
26800 T —=
QOLES'V—J’/r_

9v6° ¥

T T T T T T T T 1

12 sec delay
T
5

CDC13, rt,

692E6° G

T.656°G
ZQFEO'Ql c98'y
8.090°'S—
ETLET L
pEBGT " L
EEVOT "L
G681 L
2602 L
8EBER L
16092° L
pLEQR L
82982"/
£B962" L
6GEQE" L
L
L
L
L
L
L
L
8
8

T T T T T

4

300 MHz,
|
6

=\

T T T T T T

]
7

EEQ VT

Ph2Me Chan Product

BLLBE” — 698°0

0EQTY”
02GEV”
9865V *
c86B9”
0ciiL”
GIBYL”
6ro8c’
Gel0E”

—_E88°0

T T T T T T T Y

I
8

000" ¥

NHBoc

COLEt

7z

Megy =N

21

wdd

frrrrorr oo

ppm

[edJBajur

Ph
Ph"



P. Wipf, J. Methot Page 38

Br9 vy ——

60€° 92
8/8° L2
fcr ' 8e

\/

88y " vg

8eL 19
ET6°E9

198784
G8ec LL
60L LL
0BL 0B

WOl

c99°60F
(69" GIT¥ ~
08c°0ct
cl6 cet
ve8 ect
ci9°Get
GcG 9¢ct
gye” e
v8c 8ct
| 7A 8

5/G° 82T } I
ves" 821 }

8 sec delay

=

100

rt,

CDC13,

G89°GET
vie evi
viG chi

asz'gw—/_ -
1187051 —_

gy. pGI
OW'LEI—/_ =

I
140

75 MHz,

160

Ph2Me Chan Product
|
180

T
200

90" v0e——

wdd o

h NHBoc
Ph
MeO ::N

N
N

21 CO.Et

[ T

p



P. Wipf, J. Methot

12 sec delay
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P. Wipf, J.

8 sec delay

300 MHz, CDC13, rt,
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