


13C NMR of (S,S)-S17
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11c 6]
[a]p?® +0.5° (¢ 1.0, CHCL3)
m.p. 61.5-62.5°C
1F NMR (376 MHz, CDCls) 0 —133.36 (s, BF3Cs)
0 7.25-7.30 (2H, m, b,b’), 7.15-7.20 (3H, m, a,c,c’), 3.55-3.60 (4H, m, m,m’), 3.45—
3.55 (2H, m, LI"), 3.30-3.40 (2H, m, 1,I’), 2.58 (2H, t, J = 6.9 Hz, ¢), 2.25-2.35 (1H, m,
'HNMR (400 MHz, CDCL) j), 2.15-2.25 (1H, m, j), 1.50-1.70 (3H, m, f,i), 1.30-1.45 (2H, m, g,i), 1.10-1.25 (1H,
m, g), 0.25-0.40 (1H, m, h)
0 173.90 (k), 143.63 (d), 128.68 (b,b”), 128.39 (¢,c’), 125.64 (a), 66.94 and 66.86 (m,m’),
FC NMR (100 MHz, CDCL) 46.28 and 41.86 (LI"), 36.70 (e), 31.79 (j), 31.07 (f), 30.09 (g), 26.60 (i)
IR (neat) 2908, 2854, 1609 (C=0 stretch), 1461 (N-H bend), 1434, 1240 (C-N stretch), 1114,
1064, 957, 932, 742, 702 cm’!
HRMS (ESI) C17H24BF3NO2 (M-Cs): 342.1852, found 342.1852 m/z
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F NMR of 11c¢
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IH NMR of 11c¢
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BC NMR of 11¢
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11d I

o)
[a]p?® —-2.9° (¢ 1.0, MeOH)
m.p. 57.5-58.5°C
19F NMR (376 MHz, MeOD) 0 —131.52 (s, BF3Cs)
6 7.00-7.40 (10H, m, a,b,b’,c,c’,n,n’,0,0’,p), 4.36 (2H, s, 1), 2.56 (2H, t, J = 7.7 Hz, e),
'H NMR (400 MHz, MeOD) 2.30 (2H, t,J=8.1 Hz, j), 1.55-1.80 (4H, m, f,i), 1.40-1.55 (1H, m, g), 1.20-1.30 (1H,

m, g), 0.30-0.50 (1H, m, h)

13C NMR (100 MHz, MeOD)

§ 177.08 (k), 143.66 (d), 138.97 (m), 128.16 (b,b’), 128.14 (0,0°), 127.76 (n,n’), 127.16
(c,c’), 126.74 (p), 124.94 (a), 42.67 (1), 36.67 (¢), 36.01 (j), 31.06 (), 30.79 (g), 27.83

(i)

IR (neat)

3408 (N-H stretch), 3294 2919, 2852, 1640 (C=O stretch), 1521, 1495, 1452 (N-H bend),
1528, 912, 744, 697 cm’!

HRMS (ESI)

C20H24BF3NO (M-Cs): 362.1903, found 362.1897 m/z
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YF NMR of 11d
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'H NMR of 11d
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I3C NMR of 11d
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[(l] D20

~3.7° (¢ 1.0, CHCL)

TLC analysis

Ri= 0.4 (80:20 DCM:ethyl acetate)

HPLC analysis

Chiral HPLC analysis (Chiralpak-IC, 80:20 hexanes:isopropanol, flowrate = 1.5
mL/min) showed peaks at 75 minutes (6.5% (R)) and 81 minutes (93.5% (S))

'H NMR (400 MHz, CDCL3)

6 7.05-7.35 (10H, m, a,b,b’,c,c’,0,0’,p,p’,q), 3.50-3.65 (6H, m, L,I'’)m,m’), 3.10-3.30
(2H, m, 1,I"), 2.50-2.65 (3H, m, e,h), 2.05-2.15 (3H, m, i,j), 1.80-1.90 (1H, m, 1), 1.60—
1.75 (2H, m, g), 1.45-1.60 (2H, m, f)

13C NMR (100 MHz, CDCl3)

§ 171.72 (k), 144.84 (d), 142.55 (n), 128.60 (b,b’), 128.49 (p.p’), 128.33 (c,c’), 127.79
(0,0"), 126.42 (a), 125.74 (q), 67.01 and 66.67 (m,m’), 45.88 (1,"), 45.61 (h), 41.95 (LI’),
36.76 (£), 36.00 (e), 32.08 (i), 30.97 (j), 29.42 ()

IR (neat)

2919, 2851, 1644 (C=0 stretch), 1452, 1426, 1230, 1114, 1029, 747, 699 cm'!

HRMS (ESI)

C23H20NNaO2 (M+Na): 374.2096, found 374.2106 m/z
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IH NMR of 21c¢
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3BC NMR of 21¢
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HPLC trace of 21c¢
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Response - Millivolts
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22c }

[(l] DZO

—7.1° (¢ 2.0, CHCI3)

TLC analysis

Ri= 0.4 (80:20 DCM:ethyl acetate)

HPLC analysis

Chiral HPLC analysis ((S,S)-WHELK-O 1, 50:50 hexanes:isopropanol, flow rate = 1.0
mL/min showed peaks at 25 minutes (6.0% (R)) and 28 minutes (94.0% (S))

§7.26 (2H,t,J=7.2 Hz, 0,0°), 7.17 (1H, t, J= 7.3 Hz, a), 7.11 (2H, d, J = 7.1 Hz, c,c"),
7.06 (2H, d, J = 8.6 Hz, b,b"), 6.85 (2H, d, J = 8.6 Hz, p,p’), 3.81 (3H, s, 1), 3.60-3.65

'HNMR (400 MHz, CDCly) (2H, m, mm’), 3.55-3.60 (4H, m, 1,I",m,m’), 3.15-3.30 2H, m, 11"}, 2.45-2.65 (3H, m,
e,h), 2.00-2.15 (3H, m, i,j), 1.75-1.85 (1H, m, i), 1.45-1.75 (4H, m, f,g)
5 171.80 (k), 158.12 (q), 142.60 (d), 136.77 (n), 128.61 (b,b’), 128.49 (c,c’), 128.32

13C NMR (100 MHz, CDCls) (0,0°), 125.72 (a), 113.96 (p,p’), 67.02 and 66.69 (m,m’), 55.34 (r), 45.90 (1,), 44.76
(h), 41.95 (1,1"), 36.93 (), 36.01 (e), 32.25 (i), 31.02 (j), 29.44 (f)

IR (neat) 2920, 2852, 1643 (C=O stretch), 1510, 1426, 1244, 1113, 1030, 831, 700 cm’!

HRMS (ESI) C24H31NNaO3 (M+Na): 404.2202, found 404.2213 m/z

5198



ITH NMR of 22¢
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3C NMR of 22¢
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HPLC trace of 22¢
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S20

[a]p?® +121° (c 1.0, CHCI3)
m.p. 143.5-144.5 °C
TLC analysis Ri= 0.4 (70:30 hexanes:ethyl acetate)
6749 (2H, d, J=7.3 Hz), 7.25-7.45 (10H, m), 7.15-7.25 (3H, m), 6.54 (1H, d, J=15.8
'H NMR (400 MHz, CDCly) Hz), 6.20-6.30 (1H, m), 5.33 (1H, dd, J=9.0 and 6.2 Hz), 4.60—4.70 (1H, m), 4.00—4.20
(2H, m), 3.32 (1H, dd, J=13.4 and 3.1 Hz), 3.05-3.20 (1H, m), 2.70-2.80 (2H, m)
o 173.64, 153.11, 138.36, 137.42, 135.34, 132.76, 129.54, 129.05, 128.84, 128.77,
FC NMR (100 MHz, CDCL) 128.65, 127.67, 127.44, 127.38, 127.01, 126.26, 65.88, 55.80, 48.87, 38.02, 37.96
IR (neat) 3029, 1762 (C=0 stretch), 1691 (C=0 stretch), 1494, 1392, 1369, 1349, 1243, 1224,
1210, 1185, 1109, 1053, 984, 969, 743, 716, 700, 690 cm'!
HRMS (ESI) C27H25sNNaO; (M+Na): 434.1732, found 434.1738 m/z
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'"H NMR of S20
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13C NMR of S20
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[(l] DZO

—22.1° (¢ 1.04, CHCL3)

TLC analysis

Rf 0.5 (75:25 hexanes:ethyl acetate)

TH NMR (400 MHz, CDCl;)

6 7.25-7.35(2H, b,b’), 7.15-7.25 (2H, a,c,c’), 4.45-4.60 (1H, m, h), 2.69 (2H, t, J = 6.9
Hz, e), 2.54 (2H, dd, J=9.4 and 7.0 Hz, j), 2.25-2.40 (1H, m, 1), 1.65-1.90 (5H, m, f,g,1)

13C NMR (100 MHz, CDCl3)

)& 177.33 (k), 141.78 (d), 128.52 (b,b’,c,c’), 126.08 (a), 80.95 (h), 35.59 (¢), 35.20 (2),
28.94 (j), 28.10 (i), 27.14 (f)
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13C NMR of 23
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[(l] D20

—9.1° (¢ 2.0, CHCL3)

TLC analysis

Ri= 0.4 (80:20 DCM:ethyl acetate)

HPLC analysis

Chiral HPLC analysis (Chiralcel-OJ-H, 100% isopropanol, flow rate = 1.0 mL/min)
showed peaks at 12 minutes (5.5% (R)) and 18 minutes (94.5% (S))

TH NMR (400 MHz, CDCl)

§7.25-7.30 (2H, m, c,c’), 7.10-7.20 (4H, m, a,b,b’,r), 6.94 (1H, dd, J= 4.9 and 3.5 Hz,
q), 6.79 (1H, d, J = 3.0, p), 3.55-3.70 (6H, m, LI’,m,m’), 3.25-3.35 (2H, m, LI’), 2.90—
3.00 (1H, m, h), 2.55-2.65 (2H, m, e), 2.10-2.25 (3H, m, i,j), 1.55-1.85 (5H, m, f,g,i)

13C NMR (100 MHz, CDCl3)

§ 171.51 (k), 149.02 (0), 142.43 (d), 128.50 (b,b’), 128.37 (c,c’), 126.65 (q), 125.79 (a),
124.28 (p), 123.18 (r), 67.02 and 66.71 (m,m’), 45.92 and 41.99 (L,1’), 40.93 (h), 37.89
(2), 35.86 (¢), 33.24 (i), 30.78 (j), 29.28 (f)

IR (neat)

2920, 2853, 1642 (C=0 stretch), 1452, 1429, 1229, 1113, 697 cm™!

HRMS (ESI)

C21H27NNaO:zS (M+Na): 380.1660, found 380.1678 m/z
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1TH NMR of 24c¢
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13C NMR of 24¢
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HPLC trace of 24¢
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25¢

[(l] DZO

+7.5° (c 1.5, CHCL3)

TLC analysis

Rf 0.2 (5:95 methanol:ethyl acetate)

HPLC analysis

Chiral HPLC analysis (Chiralcel-OJ-H, 90:10 hexanes:isopropanol, flow rate = 1.5
mL/min) showed peaks at 18 minutes (94.0% (S)) and 20 minutes (6.0% (R))

6 7.25-7.35 (7H, m, c,c’,p,p’,q,q’,1), 7.15-7.25 (3H, a,b,b’), 3.70-3.80 (2H, m, n), 3.55—

'H NMR (400 MHz, CDCl;) 3.70 (6H, m, LI’,;m,m’), 3.35-3.50 (2H, m, 1,"), 2.60-2.70 (3H, m, e,h), 2.36 2H, t, J =
7.5 Hz, j), 1.80-1.90 (1H, m, i), 1.60-1.80 (1H, m, £,i), 1.45-1.60 (2H, m, g)
§ 172.10 (k), 142.40 (d), 140.76 (o), 128.55 (b,b’), 128.51 (q,q’), 128.43 (c,c’), 128.28

13C NMR (100 MHz, CDCls) (p.p), 127.06 (r), 125.89 (a), 67.04 and 66.76 (m,m’), 56.17 (h), 50.99 (n), 46.03 and
42.03 (1,1), 36.07 (e), 33.47 (g), 29.02 (j), 28.99 (i), 27.64 (f)

IR (neat) 2934, 2854, 1640 (C=O stretch), 1452, 1430, 1114, 746, 698 cm’!

HRMS (ESI) C24H32N2NaO2 (M+Na): 403.2361, found 403.2363 m/z
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1TH NMR of 25¢
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HPLC trace of 25¢
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[(1] D20

+30.5° (¢ 0.74, CHCl3)

TLC analysis

R 0.4 (40:60 hexanes:ethyl acetate)

HPLC analysis

Chiral HPLC analysis ((S,S)-WHELK-O 1, 100% isopropanol, flow rate = 1.0 mL/min)
showed peaks at 9 minutes (5.5% (R)) and 17 minutes (94.5% (S))

0 7.35-7.45 (4H, m, m,m’,n,n’), 7.20-7.30 (4H, m, a,b,b’,0), 7.12 (2H, d, J = 7.2 Hz,

'H NMR (400 MHz, CDClLs) c.c’), 4.30-4.30 (1H, m, h), 2.50-2.70 (4H, m, e,j), 2.30-2.40 (1H, m, i), 1.80-1.90 (1H,
m, i), 1.55-1.80 (3H, m, f,g), 1.40-1.50 (1H, m, g)
5 174.46 (k), 141.83 (d), 137.71 (1), 129.15 (n,n’), 128.50 (b,b*), 128.36 (c.,c’), 126.06

13C NMR (100 MHz, CDCls) (0), 126.00 (a), 124.32 (m,m’), 59.78 (h), 35.71 (e), 33.08 (g), 31.41 (j), 26.50 (f), 24.07
(1)

IR (neat) 2933, 1690 (C=O0 stretch), 1596, 1496, 1388, 1292, 1220, 752, 693 cm”!

HRMS (ESI) CioH21NNaO (M+Na): 302.1521, found 302.1534 m/z
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'H NMR of 26
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13C NMR of 26
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HPLC trace of 26
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y Ph ,I,//°\p
Ph\/N /,'OH ?//b\ j/k\lxm\\n.’ol

! I(I: H |
27d b%c'/d\e/N\f/g\h/I"'OH
[a]p® +20.4° (¢ 2.0, CHCL3)
m.p. 48.5-49.0 °C

TLC analysis

0.2 (5:95 methanol:ethyl acetate)

6 7.20-7.40 (10H, a,b,b’,c,c’,n,n’,0,0’,p), 3.80 (2H, d, J = 1.9 Hz, ¢), 3.40-3.70 (2H, m,

'H NMR (400 MHz, CDClL) i,0H), 2.75-2.85 (1H, m, ), 2.67 (2H, t, J = 7.7 Hz, 1), 2.55-2.65 (1H, m, f), 1.65-1.90
(4H, m, h,k), 1.40-1.60 (4H, m, g,j)
S 142.85 (m), 139.41 (d), 128.69 (b,b’), 128.58 (0,0°), 128.45 (n,n’), 127.35 (c,c’),

13C NMR (100 MHz, CDCls) 127.37 (a), 125.72 (p), 71.33 (i), 53.98 (e), 49.57 (f), 37.51 (j), 37.19 (h), 36.20 (1), 27.97
(k), 27.41 ()

IR (neat) 3267 (N-H stretch, O-H stretch), 3084, 3026, 2868, 2827, 2813, 1495, 1451, 1363 (C-N
stretch), 1346, 1118, 858, 734, 691 cm’!

HRMS (ESI) C20H27NNaO (M+Na): 320.1990, found 320.1990 m/z
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'H NMR of 27d
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13C NMR of 27d
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] Ph T//O\p
Ph.__N b o
R O T P S

(0] ‘X ,-d
c ()
28d I M

[(l] D20

~4.1° (¢ 2.0, CHCl3)

TLC analysis

R 0.5 (50:50 hexanes:ethyl acetate)

HPLC analysis

Chiral HPLC analysis (Chiralcel-OJ-H, 90:10 hexanes:isopropanol, flow rate = 1.0
mL/min) showed peaks at 18 minutes (4.0% (R)) and 22 minutes (96.0% (S))

7.35-7.40 (2H, m, b,b’), 7.25-7.35 (5H, a, n,n’,0,0’), 7.15-7.25 (3H. c,c’,p), 5.76 (1H,
br s, NH), 5.50 (1H, dt, J = 17.0 and 9.6 Hz, q), 5.02 (1H, dd, J = 10.1 and 1.6 Hz, 1),

'H NMR (400 MHz, CDCl5) 4.96 (1H, dd, J = 17.1 and 1.5 Hz, r), 4.45 (2H, dd, J = 5.1 and 4.0 Hz, e), 2.50-2.70
(2H, m, 1), 2.20-2.30 (1H, m, g), 2.10-2.20 (1H, m, g), 1.95-2.10 (1H, m, i), 1.80—-1.90
(1H, m, k), 1.50-1.75 (3H, m, h,k), 1.40—-1.50 (1H, m, j), 1.30-1.40 (1H, m, j)
0 172.96 (1), 142.72 (q), 142.36 (m), 138.54 (d), 128.83 (0,0”), 128.53 (b,b’), 128.38
13C NMR (100 MHz, CDCls) (n,n”), 127.98 (c,c’) 127.63 (a), 125.76 (p), 115.58 (r), 43.96 (i), 43.71 (e), 36.03 (1),
34.77 (j), 34.59 (g), 30.69 (k), 29.13 (h)
3275 (N-H stretch), 3063, 3027, 2925, 2856, 1641 (C=0 stretch), 1541, 1495, 1453, 911,
IR (neat) 745, 696 cm’!
HRMS (ESI) C22H27NNaO (M+Na): 344.1990, found 344.1996 m/z
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'H NMR of 28d
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13C NMR of 28d
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HPLC trace of 28d
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