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Unless otherwise specified, all reagents were purchased from commercial sources and
were used without further purification. THF was distilled over potassium metal, and
Dichloromethane was distilled over calcium hydride. All reactions were carried out under
N, atmosphere. Flash chromatography was carried out on 230-400 mesh silica gel.
Melting points were uncorrected.
2,2,5,7,8-Pentamethylchroman-6-sulfonamide (15). 2,2,5,7,8-Pentamethylchroman-6-
sulfonyl chloride (5.0 g, 0.017 mol) was dissolved in CH,Cl, (75 mL) in a 250 mL round
bottom flask. The resulting solution was brought to 0 °C in an ice bath and ammonia was
bubbled through for 20 min. At the end of this time, it was noted that a white solid had
precipitated out of the solution. This slurry was introduced to a 500 mL separatory funnel
containing 150 mL EtOAc and 150 mL H,0O. After repeated shaking, the organic layer
was separated, dried over MgSO,, and concentrated affording the sulfonamide 15 (4.67 g,
100%) as a colorless solid that was used without further need for purification: mp 157-
159 °C; '"H NMR (500 MHz, acetone dg) 8 6.20 (br. s, 2H), 2.68 (t, J = 6.2 Hz, 2H), 2.54
(s, 3H), 2.52 (s, 3H), 2.11 (s, 3H), 1.84 (t, J = 6.5 Hz, 2H), 1.31 (s, 6H); “C NMR (125
MHz, acetone d,) 154.4, 135.9, 135.6, 134.3, 124.4, 119.0, 74.5, 33.2, 26.8, 21.8, 18.6,
17.5, 12.1 ppm; IR (film) 3287 cm™* (NH); MS (CI) m/z 284 (MH). Anal. Calcd. for
CHy NO,S: C, 59.34; H, 7.47; N, 4.94. Found: C, 59.40; H, 7.66; N, 5.00.
2,2,5,7,8-Pentamethylchroman-6-sulfonyl-isothiocyanate (17). 2,2,5,7,8-
Pentamethylchroman-6-sulfonamide 3,16 (4.67 g, 0.017 mol), KOH (2.00 g, 0.036 mol),
and a magnetic stirring bar were placed in a 250 mL round bottom flask were heated at
reflux for 24 h in 4:1 (v/v) benzene/CS, (100 mL) under Dean Stark conditions. At the
end of this time, most of the residual solvent was distilled away and the mixture was
redistilled two times with additional benzene (2 x 50 mL) in order to remove any residual
CS,. The resulting yellow slurry was cooled to 0 °C in an ice bath and phosgene (20% in
toluene; 15 mL, 2 eq) was added dropwise over 30 min. The mixture was allowed to
reach room temperature overnight, at which time nitrogen was bubbled through for 20
min in order to remove remaining phosgene. The solvent was removed in vacuo and the
residue was taken up and triturated in 100 mL hexane. Filtration of the solids and
concentration of the supernatant in vacuo afforded 17 (4.15 g, 75%) as a light yellow
gum that was used without further purification: '"H NMR (500 MHz, CDCl,) & 2.67 (t, J =
6.8 Hz, 2H), 2.59 (s, 3H), 2.57 (s, 3H), 2.14 (s, 3H), 1.85 (t, J = 6.8 Hz, 2H), 1.34 (s, 6H);
“C NMR (125 MHz, CDCl;) 156.3, 154.9, 137.31, 137.27, 129.4, 1252, 118.8, 74.8,
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32.5, 26.8, 21.4, 18.4, 17.4, 12.2 ppm; IR (film) 1898 cm™; MS (CI) m/z 205, 267, 326
(MH). Anal. Caled. for C;sH;,NO,S,: C, 55.36; H, 5.88; N, 4.30. Found: C, 55.30; H,
6.01; N, 4.12.

General Procedure for the Preparation of N-Pmec-N’-substituted Thioureas 18a-p
from thiocyanate 17. A solution of isothiocyanate 17 (0.50 g, 1.5 mmol in 15 mL
CH,Cly) in a 100 mL round bottom flask was cooled to 0 °C and the primary amine (1.05
eq) was added dropwise as a solution in CH,CL, (10 mL). After 15 min (overnight for
18e), the solvent was removed in vacuo to yield crude product, which was purified by
flash chromatography on silica gel using 20% EtOAc/Hex as eluent (except for for 18k
thiourea which was purified by way of trituration in 1:1 CH,Cl,/Hexanes and filtered).
N-Pme-N’-cyclohexyl-thiourea (18a). (0.61 g, 94%) isolated as a colorless friable foam:
mp 72-76 °C; 'H NMR (500 MHz, CDC},;) 8 8.06 (br. s, 1H), 7.67 (d, J = 7.3 Hz, 1H),
3.97-4.07 (m, 1H), 2.65 (t, J = 6.8 Hz, 2H), 2.59 (s, 3H), 2.57 (s, 3H), 2.12 (s, 3H), 1.83
(t, J = 6.8 Hz, 2H), 1.76-1.79 (m, 2H), 1.54-1.56 (m, 3H), 1.29-1.32 (m, 8H), 1.17-1.23
(m, 1H), 1.05-1.12 (m, 2H); “C NMR (125 MHz, CDCL) 176.6, 155.7, 136.9, 136.8,
127.4, 125.3, 118.9, 74.5, 54.0, 32.4, 31.4, 26.6, 25.3, 24.1, 21.3, 18.3, 17.3, 12.1 ppm;
IR 3335 em (film) 3335 cm™, 1123 cm™; MS (CI) m/z 205, 425 (MH). Anal. Calcd. for
C,;H3,N,0,8,: C, 59.40; H, 7.60; N, 6.60, Found: C, 59.50; H, 7.73; N, 6.46.
N-Pmc-N’-cyclopropyl-thiourea (18b). (0.58 g, 99%) isolated as a colorless friable
foam: mp 142-143 °C; 'H NMR (500 MHz, CDCL,) 8 8.40 (br. s, 1H), 7.79 (br. s, 1H),
2.90-2.93 (m, 1H), 2.65 (t, J = 6.8 Hz, 2H), 2.56 (s, 3H), 2.55 (s, 3H), 2.13 (s, 3H), 1.84
(t, J = 6.8 Hz, 2H), 1.33 (s, 6H); 0.75-0.78 (m, 2H), 0.30 (s, 2H); "C NMR (125 MHz,
CDCly) 179.9, 155.7, 136.9, 136.8, 127.3, 125.3, 118.9, 74.5, 32.4, 27.7, 26.6, 21.3, 18.2,
17.2, 12.1, 7.2 ppm; IR (film) 3333 cm’, 1138 em™': MS (CI) m/z 204, 267, 383 (MH).
Anal. Caled. for C;gH,(N,O,S,: C, 56.51; H, 6.85; N, 7.32. Found: C, 56.78; H, 6.92; N,
7.29.

N-Pmc-N’-(p-toluidyl)-thiourea (18c). (0.59 g, 88%) isolated as a colorless friable
foam: mp 63-66 °C; 'H NMR (500 MHz, CDCl,) 6 9.37 (br. s, 1H), 8.67 (br. s, 1H), ),
7.08-7.14 (m, 4H), 2.58-2.64 (m, 8H), 2.30 (s, 3H), 2.12 (s, 3H), 1.81 (1, J = 6.8 Hz, 2H),
1.31 (s, 6H); "C NMR (125 MHz, CDCl,) 177.5, 155.8, 136.9, 136.8, 136.7, 134.8,
129.3,127.3, 125.3, 124.4, 118.9, 74.5, 38.4, 32.3, 26.6, 21.2, 20.9, 18.2, 17.2, 12.1 ppm;
IR (film) 3301 cm™, 1122 cm™; MS (CT) m/z 433 (MH). Anal. Calcd. for QzHZSNZOZ‘SZ:
C, 61.08; H, 6.52; N, 6.48, Found: C, 61.17; H, 6.79; N, 6.38.
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N-Pmec-N’-heptyl-thiourea (18d). (0.64 g, 95%) isolated as a transparent gum: '"H NMR
(500 MHz, CDCl,) 6 8.57 (br. s, 1H), 7.81-7.82 (m, 1H), 3.45-3.48 (m, 2H), 2.65 (t, J =
6.8 Hz, 2H), 2.58 (s, 3H), 2.57 (s, 3H), 2.12 (s, 3H), 1.83 (t, J = 6.8 Hz, 2H), 1.37-1.47
(m, 2H), 1.32 (s, 6H), 1.12-1.31 (m, 8H), 0.88 (t, J = 7.0 Hz, 3H); “C NMR (125 MHz,
CDCly) 178.0, 155.6, 136.7, 136.6, 127.5, 125.1, 118.8, 74.4, 45.6, 3;2.3, 31.4,28.7,28.1,
26.5,26.3, 22.4, 21.2, 18.1, 17.2, 13.9, 12.0 ppm; ; IR (film) 3336 cm™, 1123 cm''; MS
(CI) m/z 204, 267, 441 (MH). HRMS Calcd. for C,,H;N,0,S,: 441.2245. Found:
441.2269 [M+HJ".

N-Pmc-N’-{o-methoxyphenyl)-thiourea (18e). (0.56 g, 81%) isolated as a colorless
friable foam: mp 76-78 °C; '"H NMR (500 MHz, CDCl,) 8 9.94 (br. s, 1H), 8.36 (d, J =
7.9 Hz, 1H), 8.04 (br. s, 1H), 7.12-7.16 (m, 1H), 6.84-6.93 (m, 2H), 3.84 (s, 3H), 2.56-
2,76 (m, 8H), 2.12 (s, 3H), 1.82 (t, J = 6.8 Hz, 2H), 1.31 (s, 6H); "C NMR (125 MHz,
CDCly) 175.4, 155.7, 150.4, 136.8, 136.7, 127.7, 127.0, 126.4, 125.2, 122.7, 120.1, 118.8,
110.6, 74.4, 55.8, 32.4, 26.6, 21.3, 18.1, 17.1, 12.1 ppm; IR (film) 3272 cm’, 1123 cm™;
MS (CI) m/z, 205, 267, 449 (M), HRMS Calcd. for C,,H,sN,0,S;: 449.1569. Found:
449.1577 [M+HJ".

N-Pme-N’-(2-adamantyl)-thiourea (18f). (0.70g, 96%) isolated as a colorless friable
foam: mp 83-90 °C; '"H NMR (500 MHz, CDCl,) 8 8.59 (br. s, 1H), 8.08 (d, J = 7.3 Hz,
1H), 4.21 (m, 1H), 2.54-2.71 (m, 8H), 2.10 (s, 3H), 1.69-1.89 (m, 10H), 1.50-1.58 (m,
2H), 1.38-1.45 (m, 2H), 1.32 (s, 6H); °C NMR (125 MHz, CDCl,) 176.4, 155.5, 136.7,
136.6, 127.7, 125.2, 118.8, 74.4, 59.4, 37.2, 36.6, 32.4, 31.7, 30.8, 26.9, 26.8, 26.5, 21.1,
18.3, 17.2, 11.8 ppm; ; IR (film) 3341 c¢cm, 1122 cm™; MS (CI) m/z 477 (MH). HRMS
Caled. for C,sHy6N,0,S,: 477.2245. Found: 477.2240 [M+H]".

N-Pme-N’-allyl-thiourea (18g). (0.58 g, 99%) isolated as a colorless friable foam: mp
112-116 °C; 'H NMR (500 MHz, CDCl,) 8 8.59 (br. s, 1H), 7.90 (br. s, 1H), 5.65-5.72
(m, 1H), 5.08 (d, J = 10.4 Hz, 1H), 498 (d, /= 14.5 Hz, 1H), 415 (dd, /=43 Hz, J =
1.0 Hz, 2H), 2.66 (t, J = 6.8 Hz, 2H), 2.59 (s, 3H), 2.58 (s, 3H), 2.14 (s, 3H), 1.85 (t, J =
6.8 Hz, 2H), 1.34 (s, 6H); “C NMR (125 MHz, CDCl,) 178.3, 155.7, 136.8, 136.7, 131.7,
127.3, 125.3, 118.9, 117.1, 74.5, 47.7, 32.4, 26.6, 21.2, 18.2, 17.2, 12.0 ppm; IR (film)
3341 cm?, 1146 em™; MS (CI) m/z 204, 267, 383 (MH). Anal. Caled. for C,gH,N,0,S,:
C, 56.51; H, 6.85; N, 7.32. Found: C, 56.93; H, 6.95; N, 7.20,
N-Pmc-N’-(1-adamantyl)-thiourea (18h). (0.43 g, 58%) isolated as a colorless
crystalline solid: mp 158-160 °C; 'H NMR (500 MHz, CDCl,) 8 8.00 (br. s, 1H), 7.41
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(br. s, 1H), 2.66 (t, J = 6.2 Hz, 2H), 2.60 (s, 6H), 2.14 (s, 3H), 2.00 (br. s, 3H), 1.90 (s,
6H), 1.84 (t, J = 6.6 Hz, 2H), 1.59 (dd, J = 11.7 Hz, J = 27.8 Hz, 6H),1.32 (s, 6H); °C
NMR (125 MHz, CDClL;) 175.2, 155.5, 137.2, 136.8, 127.4, 125.0, 118.8, 74.4, 55.0,
40.1, 36.1, 32.4, 29.3, 26.6, 21.2, 18.4, 17.2, 12.0 ppm; IR (film) 3332 c¢m’, 1558 cm™’;
MS (CI) m/z 477 (MH). Anal. Calcd. for C,,H,N,0,S,: C, 62.99; H, 7.61; N, 5.88.
Found: C, 63.12; H, 7.72; N, 5.78.

N-Pmc-N’-benzyl-thicurea (18i). (0.65g, 100%) isolated as a colorless friable foam: mp
60-66 °C; '"H NMR (500 MHz, CDCI,) & 8.31 (br. s, 1H), 7.96 (br. s, 1H), 7.21-7.27 (m,
3H), 6.94-6.96 (m, 2H), 4.67 (d, J = 5.3 Hz, 2H), 2.61 (t, J = 6.8 Hz, 2H), 2.49 (s, 3H),
248 (s, 3H), 2.10 (s, 3H), 1.84 (t, J = 6.8 Hz, 2H), 1.35 (s, 6H); "C NMR (125 MHz,
CDCl,) 178.2, 155.8, 136.9, 136.7, 135.9, 128.7, 127.8, 127.4, 125.5, 119.0, 74.6, 49.8,
32.5,26.7,21.3, 182, 17.2, 12.2 ppm; ; IR (film) 3336 cm’’, 1123 cm'; MS (CI) m/z 205,
267, 433 (MH). Anal. Calcd. for C,,HxN,0,S,: C, 61.08; H, 6.52; N, 6.48. Found: C,
61.38; H, 6.64; N, 6.37.

N-Pme-N’-[(ferf)-butoxycarbonyl) -methyl-thiourea (18j). (0.60 g, 86%) isolated as a
colorless friable foam: mp 62-70 °C; '"H NMR (500 MHz, CDCI,) & 8.29 (br. s, 1H), 8.22
(br. s, 1H), 4.11 (d, J = 4.3 Hz, 2H), 2.66 (t, J = 6.8 Hz, 2H), 2.61 (s, 3H), 2.60 (s, 3H),
2.12 (s, 3H), 1.83 (t, J = 6.8 Hz, 2H), 1.46 (s, 9H), 1.33 (s, 6H); “C NMR (125 MHz,
CDCl,) 177.8, 167.1, 155.8, 137.1, 137.0, 127.5, 125.4, 119.0, 82.9, 74.5, 48.3, 32.5,
28.0,26.7,21.4, 18.2, 17.3, 12.2 ppm; IR (film) 3319 cm™, 1123 em™; MS (CI) m/z 205,
401, 457 (MH). Anal. Calcd. for C,H;,N,0,S,: C, 55.24; H, 7.06; N, 6.13. Found: C,
55.44; H,7.05; N, 6.06.

N-Pmc-N’-(4-methylpyridyl)-thiourea (18k). (0.46 g, 69%) isolated as an amorphous
colorless solid: mp 170-172 °C (d); 'H NMR (500 MHz, DMSO d) 8 8.52 (t, / = 5.4 Hz,
1H), 8.38 (d, J = 5.4 Hz, 2H), 6.90 (d, J = 4.9 Hz, 2H), 472 (d, J = 5.5 Hz, 2H), 2.60 (t, /
= 6.3 Hz, 2H), 2.52 (s, 6H), 2.07 (s, 3H), 1.79 (t, J = 6.6 Hz, 2H), 1.29 (s, 6H); "C NMR
(125 MHz, DMSO ;) 179.3, 154.5, 149.2 (br.), 148.6 (br.), 147.1, 136.8, 136.5, 128.5,
123.6, 121.6, 118.5,74.2, 46.2, 41.9 (br.), 31.8, 26.4, 20.7, 17.8, 16.9, 11.9 ppm; IR (KBr
pellet) 3328 cm™, 1141 cm™; MS (CI) m/z 204, 434 (MH). Anal. Calcd. for C,;)Hy;N;0,S,:
C, 58.17; H, 6.28; N, 9.69. Found: C, 57.92; H, 6.20; N, 9.73.
N-Pmec-N’-(3-methylpyridyl)-thiourea (18l). (0.66 g, 100%) isolated as a colotless
friable foam: mp 90-98 °C; 'H NMR (500 MHz, CDCl,) 8 9.99 (br. s, 1H), 8.58 (d, J =
4.7 Hz, 1H), 8.52 (s, 1H), 8.26 (t, J = 5.1 Hz, 1H), 7.35 (d, / = 7.7 Hz, 1H), 7.21 (m, 1H),
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4.78 (d, J = 5.5 Hz, 2H), ), 2.60 (t, J = 6.5 Hz, 2H), 2.52 (s, 3H), 2.50 (s, 3H), 2.09 (s,
3H), 1.82 (t, J = 6.7 Hz, 2H), 1.33 (s, 6H); "C NMR (125 MHz, CDCl,) 179.4, 155.5,
147.3, 136.8, 136.3, 133.1, 127.6, 125.1, 123.7, 118.8, 74.4, 46.1, 32.4, 26.6, 21.2, 18.0,
17.1, 12.0 ppm; IR (film) 3333 em™, 1123 em™; MS (CI) m/z 204, 434 (MH). HRMS
Calcd. for C,;H,;N,0,8,: 434.1572, Found: 434.1564 [M+H]".
N-Pme-N’-(2-methylpyridyl)-thiourea (18m). (0.39 g, 58%) isolated as a colorless
friable foam: mp 51-54 °C; '"H NMR (500 MHz, CDCL,) 8§ 9.01 (br. s, 1H), 8.52(d, /=
3.7 Hz, 1H), 7.59 (t, J = 7.3 Hz, 1H), 7.19 (t, J = 6.1 Hz, 1H), 7.02 (d, J = 7.6 Hz, 1H),
4.77 (d, J = 3.6 Hz, 2H), 2.52-2.75 (m, 8H), 2.08 (s, 3 H), 1.78 (t, J = 6.5 Hz, 2H), 1.28
(s, 6H); °C NMR (125 MHz, CDCl,) 177.7, 155.5, 154.3, 148.7, 136.9, 136.6, 127.5,
125.0, 122.4, 121.3, 118.7, 74.3, 50.3, 32.4, 26.6, 21.2, 18.1, 17.2, 12.1 ppm; IR (film)
3276 cm?, 1532 cm'; MS (APCI) m/z 434 (MH). Anal Caled for G, H,;N;0;S,: C,
58.17; H, 6.28; N, 9.69, Found: C, 58.45; H, 6.38, N, 9.50.
N-Pme-N’-(2-hydroxyethyl)-thiourea (18n). (0.52 g, 88 %) isolated as a colorless gum:
"H NMR (500 MHz, CDCl,) 8 8.98 (br. s, {H), 8.16 (br. s, 1H), 3.64 (s, 4H), 2.65 (t, / =
6.1 Hz, 2H), 2.58 (s, 3H), 2.56 (s, 3H), 2.12 (s, 3H), 1.82 (t, J = 6.5 Hz, 2H), 1.32 (s, 6H);
BC NMR (125 MHz, CDCl,) 178.5, 155.6, 137.0, 136.9, 127.1, 125.0, 118.8, 74.4, 60.3,
60.1, 47.6, 32.2, 26.5, 21.2, 18.0, 17.1, 14.0, 12.0 ppm; IR (film) 3331 cm?, 1547 cm™;
MS (MALDI) m/z 388 (MH). Anal. Caled. for C,;H,N,0,S,: C, 52.82; H, 6.78; N, 7.25.
Found: C, 52.97; H, 6.95; N, 7.22.

N-Pme-N’-formyl-thiourea (180). (0.50 g, 95%) isolated as a colorless friable foam: mp
58-63 °C; 'H NMR (500 MHz, CDCl,) 8 8.75 (br. s, 1H), 7.62 (br. s, 1H), 6.96 (br. s,
1H), 2.68 (t, J = 6.3 Hz, 2H), 2.59 (s, 3H), 2.57 (s, 3H), 2.15 (s, 3H), 1.86 (t, / = 6.5 Hz,
2H), 1.36 (s, 6H); °C NMR (125 MHz, CDCl,) 180.4, 156.0, 136.9, 127.3, 125.4, 119.0,
74.6, 32.4, 26.7, 21.3, 18.2, 17.3, 12.2 ppm; IR (film) 1612 em™, 1550 cm™, 1151 cm™;
MS (APCI) m/z 344 (MH), HRMS Calcd. for G, H;N;05S,: 342,1072. Found: 349.1232
[M+Li]".

N-Pme-N’-(tert-butoxycarbonyl)amino-thiourea (18p). (0.57 g, 83%) isolated as a
colorless friable foam: mp 84-87 °C; 'H NMR (500 MHz, CDCl;) § 9.06 (br. s, 1H), 7.15
(br. s, 1H), 2.65 (t, J = 6.3 Hz, 2H), 2.58 (s, 3H), 2.57 (s, 3H), 2.12 (s, 3H), 1.82 (t, / =
6.5 Hz, 2H), 1.44 (s, 9H), 1.32 (s, 6H); *C NMR (125 MHz, CDCl,) 155.9, 153.9, 137.4,
137.1, 127.1, 125.2, 118.8, 82.6, 74.5, 32.4, 28.0, 26.7, 21.3, 18.1, 17.3, 12,1 ppm; IR
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(film) 3228 cm?, 1150 ecm™; MS (MALDI) m/z 400 (M-tBu). Anal. Calcd. for
C,oH;, N;05S,: 52.49; H, 6.83; N, 9.18. Found: C, 52.72; H, 6.95; N, 9.15.

(44). (9.3 mg, 38%) '"H NMR (500 MHz, CD,0D) 8 4.60 (br s, 1H), 4.36-4.43 (m, 2H),
3.46-4.62 (m, 2H), 3.36 (m, 1H), 2.89 (m, 1H), 2.53 (m, 1H), 2.17 (m, 1H), 1.84 (m, 1H),
1.35-1.48 (m, 7H), 0.87 (m, 1H), 0.68 (m, 1H); MS (ESI) m/z 381 (MH); HRMS Calcd.
for C,,;H,NO,: 381.2250. Found: 381.2250 [M+H}".

(45). (17.9 mg, 72%) "H NMR (500 MHz, CD,0D) 6 4.57 (br s, 1H), 4.33-4.44 (m, 2H),
4.01 (s, 1H), 3.48-3.59 (m, 2H), 3.34 (m, 1H), 2.98 (m, 1H), 2.16 (m, 1H), 1.85 (m, 1H),
1.36-1.48 (m, 7H); MS (ESI) m/z 399 (MH); HRMS Calcd. for C;;H,;N,Oq4: 399.1992,
Found: 399.2004 [M+H]".

(46). (17.5 mg, 66%) '"H NMR (500 MHz, CD,0D) 84.57 (br. s, 1H), 4.33-4.43 (m, 2H),
4.47-4.61 (m, 2H), 3.33 (m, 1H), 3.17 {t, J = 7.3 Hz, 2H), 2.92 (m, 1H), 2.16 (m, 1H),
1.85 (m, 1H), 1.54-1.63 (m, 2H), 1.38-1.48 (m, 7H), 1.22-1.38 (m, 8H), 0.89 (t, / = 6.8
Hz, 3H); MS (ESI) m/z 439 (MH); HRMS Caled. for C,H3N,O,: 439.3033. Found:
439.3034 [M+HT".

(47). (21.2 mg, 76%) '"H NMR (500 MHz, CD,0D) 8 4.64 (br s, 1H), 4.40-4.51 (m, 2H),
3.77 (s, 1I1), 3.55-3.68 (m, 2H), 3.37 (m, 1H), 3.11 (m, 1H), 2.23 (m, 1H), 2.07-2.16 (m,
2H), 1.87-2.03 (m, 9H), 1.85 (s, 2H), 1.67-1.77 (m, 2H), 1.43-1.58 (m, 7H); MS (ESI)
mlz 476 (MH); HRMS Calcd. for C,,H;,N,O,: 475.3033. Found: 475.3033 {M+H]".

(48). (24.0 mg, 78%) 'H NMR (500 MHz, CD,OD) 8 8.78 (br. s, 1H), 8.71 (d, / = 4.7 Hz,
1H), 8.36 (d, J = 8.0 Hz, 1H), 7.89 (m, 1H), 4.66 (s, 2H), 447 (br. s, 1H), 4.34-4.41 (m,
2H), 3.45 (m, 2H), 3.28 (m, 1H), 3.12 (m, 1H), 2.13 (m, [H), 1.87 (m, 1H), 1.36-1.46 (m,
6H), 1.33 (m, 1H); MS (ESI) m/z 432 (MH); HRMS Caled. for C,,H;N,O,: 432.2359,
Found: 432.2368 [M+HJ".

(49). (14.9 mg, 49%) 'H NMR (500 MHz, CD,0D) 8 8.72 (d, J = 6.3 Hz, 2H), 7.90 (d, J
= 6.0 Hz, 2H), 4.74 (s, 2H), 4.52 (s, 1H), 4.32-4.40 (m, 2H), 3.45-3.60 (m, 2H), 3.33 (m,
1H), 3.06 (m, 1H), 2.15 (m, 1H), 1.86 (m, 1H), 1.34-1.43 (m, 7H); MS (ESI) m/z 434
(MH); HRMS Calcd, for C,Hs N,O,: 432.2359. Found: 432.2357 [M+HJ".

(50). (8.5 mg, 34%) 'H NMR (500 MHz, CD,0D} 8 5.89 (m, 1H), 5.31 (d, / = 16.1 Hz,
1H), 5.23 (d, J = 10.4 Hz, 1H), 4.60 (br. s, 1H), 4.36-4.42 (m, 2H), 3.87 (d, J = 5.0 Hz,
2H), 3.49-3.60 (m, 2H), 3.37 (m, 1H), 2.93 (m, 1H), 2.19 (m, 1H), 1.84 (m, 1H), 1.38-
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1.46 (m, 7TH; MS (ESI) m/z 381 (MH); HRMS Calcd. for C,;H,0N,Oy4: 381.2250. Found:
381.2246 [IM+H]",

(51). (17.9 mg, 68%) 'H NMR (500 MHz, CD,0D) § 7.27-7.40 (m, 5H), 4.59 (br. s, 1H),
4.44 (s, 2H), 4.35-4.43 (m, 2H), 4.46-4.60 (m, 2H), 3.34 (m, 1H), 2.97 (m, 1H), 2.16 (m,
1H), 1.82 (m, 1H), 1.36-1.50 (m, 7H); MS (ESI) m/z 431 (MH); HRMS Calcd. for
Cy H; N,O,: 431.2407. Found: 431.2421 [M+H]".

(52). (21.8 mg, 80%) '"H NMR (500 MHz, CD,OD) &7.38 (m, 1H), 7.26 (m, 1H), 7.15
(m, 1H), 7.03 (m, 1H), 4.61 (br. s, 1H), 4.35-4.44 (m, 2H), 3.88 (s, 3H), 3.50-3.63 (m,
2H), 3.40 (m, 1H), 3.11 (m, 1H), 2.20 (m, 1H), 1.90 (m, 1H), 1.39-1.52 (m, 7H); MS
(EST) m/z 447 (MH); HRMS Caled. for C,Hy N¢Os: 447.2356, Found: 447.2350 [M+H]".
(53). (13.8 mg, 53%) 'H NMR (500 MHz, CD;0D) 8§ 7.33 (d, J = 5.6 Hz, 2H), 7.23 (d, J
= 8.2 Hz, 2H), 4.59 (br. s, 1H), 4.32-4.40 (m, 2H), 3.49-3.59 (m, 2H), 3.40 (m, 1H), 3.00
(3, 1H), 2.33 (s, 3H), 2.19 (m, 1H), 1.86 (m, 1H), 1.33-1.48 (m, 7H); MS (ESI) m/z 432
(MH); HRMS Calcd. for G, H;NO,: 431.2407. Found: 431.2407 [M+H]".

(54). (18.3 mg, 69%) '"H NMR (500 MHz, CD,0D) & 7.39 (dd, apparent t, J/ = 6.9 Hz,
1H), 7.26 (d, J = 6.3 Hz, 1H), 7.15 (m, 1H), 7.03 (dd, apparent t, J = 7.7 Hz, 1H), 4.58 ({,
J = 6.7 Hz, 1H), 4.32-4.42 (m, 2H), 3.89 (s, 3H), 3.60 (m, IH), 3.40-3.50 (m, 2H), 3.28
(m, 1H), 2.73 (m, 1H), 2.31-2.43 (m, 2H), 1.38-1.49 (m, 6H); MS (ESI) m/z 435 (MH);
HRMS Caled. for C,)Hy NgOs5: 435.2356. Found: 435.2350 [M+H]".

(55). (16.1 mg, 65%) 'H NMR (500 MHz, CD,0D) 6 4.57 (t, / = 7.0 Hz, 1H), 4.32-4.50
(m, 2H), 4.03 (s, 2H), 3.57 (m, 1H), 3.37-4.42 (m, 2H), 3.28 (m, 1H), 2.70 (m, 1H), 2.31-
2.38 (m, 2H), 1.38-1.47 (m, 6H); MS (ESI) m/z 387 (MH); HRMS Calcd. for C,sH,;,NeOg:
387.1992. Found: 387.1980 [M+HT".

(56). (16.3 mg, 65%) 'H NMR (500 MHz, CD,0D) $4.70 (t, / = 8.2 Hz, 1H), 4.31-4.45
(m, 3H), 3.55 (m, 1H), 3.39 (m, 1H), 3.14 (t, J = 5.9 Hz, 1H), 2.57 (m, 1H), 2.33 (m, 1H),
1.88-1.97 (m, 2H), 1.73-1.85 (m, 3H), 1.60-1.72 (m, 2H), 1.28-1.48 (m, 8H), 1.22 (m,
[H); MS (BSI) m/z 398 (MH); HRMS Calcd. for CjgH33NgO,: 397.2563. Found: 397.2558
[M+H]".

(57). (22.3 mg, 73%) 'H NMR (500 MHz, CD,0D) 8 8.66 (br. s, 1H), 8.58 (br. s, 1H),
8.04 (d, J = 7.7 Hz, 1H), 7.61 (m, 1H), 4.68 (t, J = 7.8 Hz, 1H), 4.59 (s, 2H), 4.31-4.46
(m, 3H), 3.63 (m, 1H), 3.51 (m, 1H), 2.56 (m, 1H), 2.45 (m, 1H), 1.35-1.46 (m, 6H); MS
(ESD) m/z 407 (MH); HRMS Calcd. for C gH,N;0,: 406.2203. Found: 406.2200 [M+H]".
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(58). (15.1 mg, 61%) '"H NMR (500 MHz, CD,OD) 8 4.39 (q, J = 7.2 Hz, 1H), 432 (q,J
= 7.8 Hz, 1H), 3.99 (d, J = 7.8 Hz, 1H), 3.47 (m, 1H), 3.28-3.39 (m, 3H), 2.50 (m, 1H),
2.36 (m, 1H), 2.25 (m, 1H), 2.07 (m, 1H), 1.74-1.84 (m, 2H), 1.43 (d, J = 7.2 Hz, 3H),
1.40 (d, J = 7.3 Hz, 3H), 0.84 (m, 2H), 0.63 (m, 2H); MS (ESI) m/z 383 (MH).

(59). (15.6 mg, 64%) ‘H NMR (500 MHz, CD,OD) & 5.81-5.90 (m, {H), 5.26 (d, /= 15.6
Hz, 1H), 5.20 (d, J = 10.4 Hz, 1H), 439 (g, J = 7.2 Hz, 1H), 4.32 (q, J=7.3 Hz, 1H),
3.98 (d, J = 7.8 Hz, 1H), 3.84 (s, 1H), 3.47 (m, 1H), 3.34 (m, 1H), 2.35 (m, 1H), 2.25 (m,
1H), 2.10 (m, 1H), 1.79 (m, iH), 1.41-1.46 (q,J = 7.2 Hz, 3H), 1.35-1.41 (g, J = 7.3 Hz,
3H); MS (ESI) m/z 383 (MH).

(60). (27.1 mg, 90%) 'H NMR (500 MHz, CD,0D) & 8.68 (d, J = 6.1 Hz, 2H), 836 (d, J
=7.1 Hz, 2H), 4.69 (s, 2H), 4.40 (q, J = 7.2 Hz, 1H), 4.29 (q, J =7.3 Hz, IH), 3.95 (m,
1H), 3.26-3.34 (m, 2H), 1.91-2.01 (m, 2H), 1.77 (m, 1H), 1.71 (m, 1H), 1.35-1.46 (m,
6H); MS (ESI) m/z 408 (MH); HRMS Caled. for C,gHaN,O,: 408.2359. Found: 408.2345
[M+H]".

(61). (16.9 mg, 68%) 'H NMR (500 MHz, CD,0D) §7.25-7.40 (m, 51I), 4.36-4.48 (in,
3H), 4.32 (g, J = 7.3 Hz, 1H), 3.97 (t, / = 6.1 Hz, 1H), 3.26 (t, J = 6.6 Hz, 1H), 1.92-2.03
(m, 2H), 1.77 (m, 1H), L71 (m, 1H), 1.33-1.46 (m, 6H); MS (ESI) m/z 407 (MH); HRMS
Caled. for C,oHs; NgO,: 407.2407. Found: 407,2396 [M+HT".

(62). (18.3 mg, 68%) '"H NMR (500 MHz, CD,OD) 8 4.47 (q, J = 7.2 Hz, 1H), 441 (¢,
=7.3 Hz, 1H), 4.08 (m, 1H), 3.75 (s, 1H), 3.33 (t, J = 6.6 Hz, 2H), 1.66-2.12 (m, 18H),
1.42-1.52 (m, 6H); MS (ESI) m/z 451 (MH); HRMS Caled. for CpH3oNO,4: 451.3033.
Found: 451.3029 [M+HT".

2-(Pmc)-amino-3,4-dihydro-oxazole (67). (0.48 g, 91%) isolated as a colorless friable
foam: mp 60-63 °C; 'H NMR (500 MHz, CDCL,) §7.70 (br. 5), 4.47 (¢, J = 8.1 Hz, 2H),
378 (t, J = 8.2 Hz, 2H), 2.63 (t, J = 6.4 Hz, 2H), 2.56 (s, 3H), 2.55 (s, 3H), 2.11 (s, 3H),
1.80 (t, J = 6.6 Hz, 2H), 1.30 (s, 6H); 3¢ NMR (125 MHz, CDCl;) 161.3, 154.0, 135.8,
135.4, 131.8, 124.0, 117.9, 73.6, 66.4, 42.5, 32.7, 26.6, 21.3, 18.3, 17.2, 11.9 ppm; IR
(film) 3390, 1635 em; MS (CI) m/z 353 (MH). Anal Caled for C,H,,N,0,S: C, 57.93,
H, 6.86; N, 7.95. Found: C, 57.75; H, 6.88; N, 7.90.

3-(Pmc)-amino-2,4-diaza-indene (68). (0.56 g, 93%) isolated as a light yellow friable
foam: mp 70-73 °C; 'H NMR (500 MHz, CDCL,) 87.69 (d,J =7.2 Hz, 1H), 697 (d, J =
9.3 Hz, 1H), 6.80 (s, 1H), 6.54 (t, J = 6.4 Hz, 1H), 6.26 (t, J = 6.6 Hz, 1H), 2.59-2.78 (m,
8H), 2.11 (s, 3H), 1.79 (¢, J = 6.5 Hz, 2H), 1.30 (s, 6H); 3C NMR (125 MHz, CDCl,)
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153.4, 139.9, 135.5, 134.8, 134.1, 123.9, 122.1, 121.1, 117.8, 117.5, 111.2, 100.2, 73.5,
32.8,26.7,21.4, 18.7, 17.6, 12.0 ppm; IR (film) 3294, 1599 cm™'; MS (CI) m/z 135 (M-
Pmc).
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