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General Materials and Methods: All reactions were preformed under nitrogen atmosphere.
NMR samples were run in CDCl; and '"H NMR were referenced to TMS, “C NMR were
referenced to CDCl; (6 = 77.0). All chemical shift values are quoted in ppm and coupling

constants quoted in Hz.

General procedure for one-pot reaction of 2-alkynylbenzaldehyde 1, amine 2, and ketone 3
catalyzed by silver triflate and proline: A solution of 2-alkynyl benzaldehyde 1 (0.30 mmol),
amine 2 (0.30 mmol, 1.0 equiv), ketone 3 (1.50 mmol, 5.0 equiv), AgOTf (0.03 mmol, 10 mol %),
proline (0.03 mmol, 10 mol %) in C;HsOH (1.5 mL) was stirred at 50~60 °C under N, for a period
of time. After completion of reaction as indicated by TLC, the solvent was evaporated and then
quenched with water (10 mL), extracted with EtOAc (2x10 mL), dried by anhydrate Na,SOs,.
Evaporation of the solvent followed by purification on silica gel provided the corresponding
product 4.

2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)cyclohexanone (4a)

Yield: 65%; '"H NMR (400 MHz, CDCl3) & 1.22-1.30 (m, 1H), 1.36-1.50 (m, 2H), 1.68-1.75 (m,
2H), 1.98-2.07 (m, 1H), 2.31-2.43 (m, 1H), 2.50-2.58 (m, 1H), 3.02-3.08 (m, 1H), 3.62 (s, 3H),
5.24 (d,J=9.3 Hz, 1H), 6.61 (d, J=8.8 Hz, 2H), 6.72 (s, 1H), 6.90 (d, J = 7.8 Hz, 1H), 7.11 (dt, J
= 1.5, 7.3 Hz, 1H), 7.18-7.26 (m, 7H), 7.50 (d, J =7.3 Hz, 2H); °C NMR (100 MHz, CDCl3) &
24.9, 29.0, 32.1, 43.1, 52.0, 55.2, 64.1, 112.0, 113.7, 124.1, 124.4, 126.0, 127.0, 127.2, 127.3,
127.9, 128.3, 129.0, 132.2, 137.7, 140.8, 142.1, 155.0, 213.0; MS m/z 410.2 (M'+1); Elemental
analysis calcd (%) for CsHp7NO, . C 82.12, H 6.65, N 3.42; Found: C 82.25, H 6.61, N 3.50.
HPLC: OD, i-propanol/hexane= 6:94, flow rate 0.5mL/min, A = 254 nm): t=8.3 min, t’=11.6 min,

racemate.
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Diastereoisomer (4a”)

Yield: 15%; "H NMR (400 MHz, CDCl3) 51.56-1.66 (m, 1H), 1.70-1.82 (m, 1H), 1.85-2.00 (m,
2H), 2.02-2.10 (m, 1H), 2.16-2.25 (m, 1H), 2.33-2.38 (m, 1H), 2.58-2.66 (m, 1H), 2.76-2.85 (m,
1H), 3.62 (s, 3H), 5.34 (d, J = 9.3 Hz, 1H), 6.60 (d, J = 9.3 Hz, 2H), 6.75 (s, 1H), 6.80 (d, J = 8.8
Hz, 2H), 7.09 (dt, J = 1.4, 7.3 Hz, 1H), 7.16-7.27 (m, 7H), 7.59 (dd, J = 1.5, 8.3 Hz, 2H); °C
NMR (100 MHz, CDCly) & 25.2, 28.8, 32.2, 43.3, 51.1, 51.3, 63.5, 111.6, 113.8, 123.8, 124.4,
126.2, 126.9, 127.3, 127.5, 127.8, 128.3, 131.5, 131.6, 136.7, 141.2, 141.3, 155.1, 212.0; MS m/z
410.2 (M++1); Elemental analysis caled (%) for Co,sH7NO, . C 82.12, H 6.65, N 3.42; Found: C
82.03, H 6.80, N 3.62. HPLC: OD, i-propanol/hexane= 6:94, flow rate 0.5mL/min, A = 254 nm): t

=8.8 min, t’=13.7 min, racemate.
2-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)cyclohexanone (4b)

Yield: 61%; "H NMR (400 MHz, CDCl3) & 1.21-1.30 (m, 1H), 1.38-1.50 (m, 2H), 1.66-1.80 (m,
2H), 1.98-2.08 (m, 1H), 2.34-2.42 (m, 1H), 2.48-2.54 (m, 1H), 3.02-3.10 (m, 1H), 5.40 (d, J = 8.8
Hz, 1H), 6.77 (s, 1H), 6.79 (d, J = 7.8 Hz, 1H), 6.93 (d, J = 7.8 Hz, 1H), 7.06 (t, J = 7.8 Hz, 2H),
7.11 (t, J = 7.3 Hz, 1H), 7.17-7.28 (m, 7H), 7.50 (d, J =7.3 Hz, 2H); *C NMR (100 MHz, CDCl)
§25.1,28.9, 32.1, 43.1, 52.0, 63.3, 113.2, 121.8, 122.5, 124.3, 126.2, 126.9, 127.1, 127.3, 128.0,
128.4, 128.5, 129.7, 132.1, 137.6, 141.5, 147.1, 212.8; MS m/z 380.2 (M"+1); Elemental analysis

calcd (%) for Cp7HpsNO . C 85.45, H 6.64, N 3.69; Found: C 85.34, H 6.58, N 3.63.
Diastereoisomer (4b”)

Yield: 25%; 'H NMR (400 MHz, CDCls) § 1.56-1.65 (m, 1H), 1.70-1.83 (m, 2H), 1.85-2.00 (m,
2H), 2.04-2.10 (m, 1H), 2.17-2.25 (m, 1H), 2.32-2.40 (m, 1H), 2.58-2.65 (m, 1H), 2.79-2.88 (m,
1H), 5.50 (d, J = 9.3 Hz, 1H), 6.80-6.87 (m, 4H), 7.03-7.15 (m, 3H), 7.18-7.30 (m, 6H), 7.58 (d, J

=8.8 Hz, 2H); °C NMR (100 MHz, CDCl3) & 25.3, 28.9, 32.4, 43.4, 55.0, 62.9, 112.5, 122.0,
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122.8, 123.9, 126.3, 127.0, 127.3, 127.4, 127.9, 128.3, 128.5, 131.4, 132.2, 136.5, 140.7, 147.6,
212.0; MS m/z 380.2 (M++1); Elemental analysis calcd (%) for Cy7HsNO . C 85.45, H 6.64, N

3.69; Found: C 85.23, H 6.78, N 3.58.
2-(2-(4-fluorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)cyclohexanone (4c)

Yield: 60%; 'H NMR (400 MHz, CDCl5) & 1.21-1.30 (m, 1H), 1.38-1.50 (m, 2H), 1.62-1.75 (m,
2H), 2.02-2.08 (m, 1H), 2.34-2.42 (m, 1H), 2.48-2.53 (m, 1H), 3.03-3.09 (m, 1H), 5.25 (d,J=9.2
Hz, 1H), 6.72-6.77 (m, 3H), 6.91 (d, J = 7.3 Hz, 1H), 7.13 (dt, J= 1.5, 7.3 Hz, 1H), 7.18-7.28 (m,
7H), 7.48 (d, J =7.3 Hz, 2H); °C NMR (100 MHz, CDCl3) § 25.2, 29.0, 32.3, 43.2, 51.7, 64.0,
112.9, 115.0 (\Jce =21.9 Hz), 124.2 (CJcr =7.6 Hz), 124.3, 126.3, 126.9, 127.2, 127.4, 128.1, 128 4,
129.2, 132.0, 137.4, 141.6, 143.4, 1583 ('Jor =240.3 Hz), 213.1; MS m/z 398.2 (M'+1);

Elemental analysis caled (%) for C,7HpFNO . C 81.59, H 6.09, N 3.52; Found: C 81.42, H 6.23, N

3.61.
Diastereoisomer (4C”)

Yield: 27%; 'H NMR (400 MHz, CDCl3) 6 1.57-1.65 (m, 1H), 1.70-1.78 (m, 1H), 1.81-1.98 (m,
2H), 2.02-2.10 (m, 1H), 2.17-2.25 (m, 1H), 2.31-2.39 (m, 1H), 2.56-2.62 (m, 1H), 2.76-2.82 (m,
1H), 5.38 (d, J = 9.3 Hz, 1H), 6.72-6.77 (m, 2H), 6.80 (s, 1H), 6.81-6.85 (m, 2H), 6.91 (d,J = 7.3
Hz, 1H), 7.12 (dt, J = 2.0, 7.3 Hz, 1H), 7.18-7.28 (m, 7H), 7.57 (dd, J =1.5, 8.3 Hz, 2H); *C NMR
(100 MHz, CDCl;) 6 25.3, 28.8, 32.2,43.3, 55.3, 64.4, 112.5, 115.2 (ZJC,: =21.9 Hz), 124.0, 124.3
(3Jc,: =8.6 Hz), 126.5, 127.1, 127.3, 127.4, 128.0, 128.4, 131.4, 131.7, 136.3, 141.0, 143.9, 158.3
(1Jc,: =241.2 Hz), 211.9; MS m/z 398.2 (M++1); Elemental analysis calcd (%) for C7H;FNO.C
81.59, H 6.09, N 3.52; Found: C 81.35, H 6.37, N 3.45.
1-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4d)

Yield: 80%; 'H NMR (400 MHz, CDCl3) & 1.04 (t, J = 7.3 Hz, 3H), 2.20-2.45 (m, 2H), 2.48 (dd, J
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=4.9, 16.6 Hz, 1H), 3.20 (dd, J = 9.3, 16.1 Hz, 1H), 3.62 (s, 3H), 5.44 (dd, J = 4.9, 9.3 Hz, 1H),
6.61 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 6.95-7.00 (m, 3H), 7.12 (dt, J = 1.4, 6.8 Hz, 1H), 7.16-7.26
(m, 5H), 7.49 (dd, J =1.5, 8.8 Hz, 2H); °C NMR (100 MHz, CDCl;) § 7.4, 37.9, 46.3, 55.2, 61.7,
111.3, 113.9, 124.0, 124.3, 125.2, 126.7, 127.2, 127.3, 127.9, 128.3, 131.6, 131.7, 137.4, 140.6,
140.9, 155.1,210.2; MS m/z 384.2 (M++1); Elemental analysis calcd (%) for C,6HpsNO, . C 81.43,

H 6.57, N 3.65; Found: C 81.31, H 6.52, N 3.60.
1-(3-phenyl-2-p-tolyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4e)

Yield: 91%; 'H NMR (400 MHz, CDCl3) & 1.04 (t, J = 7.3 Hz, 3H), 2.15 (s, 3H), 2.24-2.43 (m,
2H), 2.53 (dd, J =4.8, 16.0 Hz, 1H), 3.20 (dd, J=9.3, 16.0 Hz, 1H), 5.52 (dd, J=4.9, 9.3 Hz, IH),
6.72 (s, 1H), 6.87 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 6.98-7.03 (m, 1H), 7.12 (t, J = 6.8
Hz, 1H), 7.16-7.27 (m, 5H), 7.49 (dd, J =1.5, 8.8 Hz, 2H); °C NMR (100 MHz, CDCl;) 7.4,
20.4,37.9,46.2,61.2, 111.8, 112.3, 124.3, 125.2, 126.6, 127.1, 127.3, 127.9, 128.3, 129.2, 131.5,
131.6, 132.0, 137.4, 140.6, 144.6, 210.1; MS m/z 368.2 (M'+1); Elemental analysis calcd (%) for

Cy6HpsNO . C 84.98, H 6.86, N 3.81; Found: C 84.66, H 6.68, N 3.70.
1-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4f)

Yield: 82%; "H NMR (400 MHz, CDCl3) & 1.03 (t, J = 7.8 Hz, 3H), 2.22-2.42 (m, 2H), 2.55 (dd, J
=5.2, 16.4 Hz, 1H), 3.21 (dd, J = 8.8, 16.4 Hz, 1H), 5.58 (dd, J = 4.9, 8.8 Hz, 1H), 6.77 (s, 1H),
6.79-6.82 (m, 1H), 7.01-7.09 (m, 5H), 7.12 (dt, J= 1.4, 7.6 Hz, 1H), 7.16-7.27 (m, 5H), 7.48 (d, J
=6.8 Hz, 2H); °C NMR (100 MHz, CDCl3) & 7.4, 37.8, 46.1, 60.9, 112.3, 122.0, 122.3, 124.4,
125.2, 126.8, 127.0, 127.4, 128.0, 128.4, 128.5, 131.5, 132.2, 137.3, 140.4, 146.9, 210.0; MS m/z
354.2 (M++1); Elemental analysis calcd (%) for C,sHp;3sNO . C 84.95, H 6.56, N 3.96; Found: C

84.80, H 6.38, N 3.87.
1-(2-(4-chlorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (49)

Yield: 95%; "H NMR (400 MHz, CDCl3) § 1.04 (t, J = 7.2 Hz, 3H), 2.20-2.45 (m, 2H), 2.48 (dd, J
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=4.8, 16.8 Hz, 1H), 3.22 (dd, J = 8.8, 16.4 Hz, 1H), 5.51 (dd, J = 4.8, 9.2 Hz, 1H), 6.79 (s, 1H),
6.97-7.06 (m, 5H), 7.14 (dt, J = 1.6, 7.6 Hz, 1H), 7.19-7.28 (m, 5H), 7.45 (d, J = 6.8 Hz, 2H); °C
NMR (100 MHz, CDCl3) 6 7.5, 37.7, 45.9, 60.9, 112.9, 123.5, 124.6, 125.1, 126.9, 127.0, 127.2,
127.5, 128.2, 128.5, 128.6, 131.4, 132.1, 136.9, 139.9, 145.6, 210.0; MS m/z 388.1 (M'+1);

Elemental analysis calcd (%) for C,sH,CINO . C 77.41, H 5.72, N 3.61; Found: C 77.60, H 5.75,

N 3.50.
1-(2-(4-fluorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4h)

Yield: 77%; "H NMR (400 MHz, CDCl3) & 1.04 (t, J = 7.3 Hz, 3H), 2.31-2.40 (m, 2H), 2.46 (dd, J
=4.8,16.8 Hz, 1H), 3.23 (dd, J=9.3, 16.6 Hz, 1H), 5.46 (dd, J = 4.9, 9.3 Hz, 1H), 6.72-6.77 (m,
3H), 7.00-7.05 (m, 3H), 7.14 (dt, J = 1.5, 6.8 Hz, 1H), 7.19-7.27 (m, 5H), 7.46 (dd, J = 2.0, 8.7 Hz,
2H); >C NMR (100 MHz, CDCls) & 7.4, 37.8, 46.1, 61.4, 112.2, 115.2 (\Jce = 22.9 Hz ), 123.9
Cler=8.6 Hz), 124.5,125.1,126.9, 127.1, 127.5, 128.1, 128.4, 131.5, 131.8, 137.0 140.4, 143.2,
158.4 (‘Jce = 2402 Hz ), 210.1; MS m/z 372.2 (M'+1); Elemental analysis caled (%) for

C,sH,FNO . C 80.84, H 5.97, N 3.77; Found: C 80.65, H 5.88, N 3.71.
1-(2-(3-nitrophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4i)

Yield: 78%; "H NMR (400 MHz, CDCl3) & 1.07 (t, J = 7.3 Hz, 3H), 2.34-2.40 (m, 2H), 2.51 (dd, J
=44, 16.4 Hz, 1H), 3.31 (dd, J =9.7, 16.8 Hz, 1H), 5.62 (dd, J = 4.4, 9.7 Hz, 1H), 6.89 (s, 1H),
7.06 (d,J =7.8 Hz, 1H), 7.18 (dt, J =1.5, 7.2 Hz, 1H), 7.20-7.32 (m, 6H), 7.45 (dd, J= 1.5, 7.8 Hz,
2H), 7.53 (dd, J = 2.4, 7.8 Hz, 1H), 7.64 (dd, J = 1.6, 8.3 Hz, 1H), 7.93 (t, J = 2.4 Hz, 1H); °C
NMR (100 MHz, CDCls) 6 7.5, 37.4, 45.6, 60.3, 114.4, 116.4, 116.5, 125.0, 125.1, 126.8, 127.5,
127.6, 127.8, 128.5, 128.8, 129.2, 131.1, 132.5, 136.3, 139.1, 148.0, 148.5, 209.6; MS m/z 399.2
(M++1); Elemental analysis calcd (%) for C;sH;,N,05.C 75.36, H 5.57, N 7.03; Found: C 75.25,

H5.47,N7.15.
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1-(3-phenyl-2-(3-(trifluoromethyl)phenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4j)

Yield: 68%; 'H NMR (400 MHz, CDCl3) & 1.05 (t, J = 7.3 Hz, 3H), 2.28-2.40 (m, 2H), 2.53 (dd, J
= 4.4, 16.4 Hz, 1H), 3.26 (dd, J = 9.3, 16.6 Hz, 1H), 5.60 (dd, J = 4.8, 9.2 Hz, 1H), 6.83 (s, 1H),
7.04 (t, J = 7.8 Hz, 2H), 7.16 (1, J = 7.8 Hz, 2H), 7.21-7.30 (m, 6H), 7.35 (s, 1H), 7.44 (d, J = 7.3
Hz, 2H); '*C NMR (100 MHz, CDCls) § 7.5, 37.6, 45.8, 60.4, 113.6, 118.3, 118.6, 123.9 (q, "Jcr =
270.8 Hz ), 124.8, 125.0, 125.1, 126.9, 127.2, 127.6, 128.3, 128.6, 129.0, 130.9 (q, 2Jor = 31.5
Hz), 131.3, 132.4, 136.7, 139.6, 147.3, 209.7; MS m/z 422.2 (M"+1); Elemental analysis calcd (%)

for CysHpF3NO . C 74.10, H 5.26, N 3.32; Found: C 74.25, H 5.40, N 3.36.
1-(2-benzyl-3-phenyl-1,2-dihydroisoquinolin-1-yl)butan-2-one (4k)

Yield: 32%; "H NMR (400 MHz, CDCl3) & 1.00 (t, J = 7.3 Hz, 3H), 2.15-2.38 (m, 2H), 2.42 (dd, J
=54, 16.4 Hz, 1H), 3.02 (dd, J = 5.3, 15.6 Hz, 1H), 4.11 (q, J = 15.2 Hz, 2H), 4.88 (dd, J = 4.9,
8.8 Hz, 1H), 6.19 (s, 1H), 6.82 (d, J =7.3 Hz, 1H), 7.00-7.16 (m, 8H), 7.33-7.42 (m, 3H), 7.60 (d,
J =6.8 Hz, 2H); >C NMR (100 MHz, CDCl;) & 7.6, 37.0, 46.9, 55.7, 56.4, 107.7, 123.6, 125.1,
126.0, 126.9, 127.0, 127.8, 127.9, 128.0, 128.5, 130.8, 132.5, 137.6, 139.1, 145.1, 210.0; MS m/z
368.2 (M++1); Elemental analysis calcd (%) for C,sHpsNO . C 84.98, H 6.86, N 3.81; Found: C

84.79,H 6.99, N 3.75.
1-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)propan-2-one (4l)

Yield: 77%; "H NMR (400 MHz, CDCls) & 2.09 (s, 3H), 2.50 (dd, J = 4.9, 16.6 Hz, 1H), 3.23 (dd,
J=18.8,16.6 Hz, 1H), 3.60 (s, 3H), 5.42 (dd, J = 4.9, 8.8 Hz, 1H), 6.59 (d, J = 8.8 Hz, 2H), 6.72 (s,
1H), 6.98-7.00 (m, 3H), 7.11 (dt, J = 1.4, 7.3 Hz, 1H), 7.17-7.26 (m, SH), 7.51 (dd, J =1.5, 8.4 Hz,
2H); C NMR (100 MHz, CDCls) & 31.8, 47.4, 55.1, 61.5, 111.3, 113.8, 124.0, 124.3, 125.2,
126.6, 127.2, 127.3, 127.9, 128.3, 131.5, 131.7, 137.4, 140.5, 140.9, 155.1, 207.5; MS m/z 370.2
(M++1); Elemental analysis calcd (%) for C,sH;3NO, . C 81.27, H 6.27, N 3.79; Found: C 81.45, H

6.35, N 3.64; HPLC: OD, i-propanol/hexane= 6:94, flow rate 0.5mL/min, A = 254 nm): t=13.2
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min, t’=23.0 min, racemate.
1-(2,3-diphenyl-1,2-dihydroisoquinolin-1-yl)propan-2-one (4m)'

Yield: 77%; '"H NMR (400 MHz, CDCls) & 2.09 (s, 3H), 2.58 (dd, J = 5.0, 16.5 Hz, 1H), 3.23 (dd,
J=28.7,16.5 Hz, 1H), 5.56 (dd, J=5.0, 8.3 Hz, 1H), 6.76 (s, 1H), 6.75-6.82 (m, 1H), 7.01-7.08 (m,

5H), 7.12 (t, J =7.3 Hz, 1H), 7.17-7.27 (m, 5H), 7.50 (d, J =6.8 Hz, 2H).
1-(2-(4-fluorophenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)propan-2-one (4n)

Yield: 93%; 'H NMR (400 MHz, CDCl;) § 2.11 (s, 3H), 2.49 (dd, J = 4.4, 16.6 Hz, 1H), 3.26 (dd,
J=93,16.6 Hz, 1H), 5.45 (dd, J=4.4, 9.3 Hz, 1H), 6.72-6.76 (m, 3H), 7.02-7.06 (m, 3H), 7.14 (t,
J = 6.8 Hz, 1H), 7.20-7.28 (m, 5H), 7.48 (d, J =7.8 Hz, 2H); *C NMR (100 MHz, CDCl;) & 31.5,
472,61.2,112.3,115.2 (Jer =22.9 Hz ), 123.9 CJce = 7.6 Hz ), 124.5, 125.1, 126.9, 127.1, 127.5,
128.1, 128.4, 131.5, 131.7, 137.0, 140.5, 143.2, 158.4 ("Jcg = 241.2 Hz ), 207.3; MS m/z 358.2
(M++1); Elemental analysis calcd (%) for Co4H,0FNO . C 80.65, H 5.64, N 3.92; Found: C 80.70,

H 5.70, N 3.85.
1-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pentan-2-one  (40)

Yield: 80%; "H NMR (400 MHz, CDCl;) § 0.87 (t, J = 7.3 Hz, 3H), 1.53-1.61 (m, 2H), 2.20-2.38
(m, 2H), 2.44 (dd, J = 4.9, 16.6 Hz, 1H), 3.20 (dd, J = 9.3, 16.6 Hz, 1H), 3.59 (s, 3H), 5.44 (dd, J
=49, 8.9 Hz, 1H), 6.59 (d, J=9.3 Hz, 2H), 6.72 (s, 1H), 6.95-7.00 (m, 3H), 7.12 (dt,J=1.4, 6.8
Hz, 1H), 7.16-7.26 (m, 5H), 7.49 (d, J =6.8 Hz, 2H); *C NMR (100 MHz, CDCl;) & 13.6, 16.8,

46.5, 46.6, 55.1, 61.6, 111.3, 113.8, 124.0, 124.3, 125.2, 126.6, 127.2, 127.3, 127.9, 128.3, 131.6,
131.7, 137.3, 140.6, 140.9, 155.1, 209.7; MS m/z 398.2 (M++1); Elemental analysis calcd (%) for

Cy7H27NO, . C 81.58, H 6.85, N 3.52; Found: C 81.42, H 6.63, N 3.61.

1-(4-methoxyphenyl)-2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)ethanone
(4p)

Yield: 61%; 'H NMR (400 MHz, CDCl3) § 2.84 (dd, J = 4.4, 15.6 Hz, 1H), 3.63 (s, 3H), 3.81 (s,

- S8 -



3H), 3.84 (dd, J=9.2, 16.0 Hz, 1H), 5.62 (dd, J = 4.4, 9.3 Hz, 1H), 6.59 (d, J = 9.2 Hz, 2H), 6.73
(s, 1H), 6.84 (d, J = 8.8 Hz, 2H), 6.96 (d, J = 9.2 Hz, 2H), 7.08-7.15 (m, 5H), 7.21-7.29 (m, 2H),
7.33-7.35 (m, 2H), 7.91 (d, J = 8.8 Hz, 2H); °C NMR (100 MHz, CDCl;) § 42.2, 55.2, 55.4, 62.7,
111.2, 113.7,113.8, 124.1, 124.2,125.3, 126.6, 127.3, 127.5, 127.7, 128.0, 130.6, 130.7, 131.7,
131.8, 137.3, 140.6, 141.3, 155.0, 163.5, 197.7; MS m/z 462.2 (M++l); Elemental analysis calcd

(%) for C3;H27NO;5. C 80.67, H 5.90, N 3.03; Found: C 80.55, H 5.81, N 3.25.

(2)-4-hydroxy-5-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pent-3-en-2-one
(49)

Yield: 60%; 'H NMR (400 MHz, CDCls) & 2.04 (s, 3H), 2.41 (dd, J = 6.0, 14.6 Hz, 1H), 2.86 (dd,
J=9.2,16.1 Hz, 1H), 3.63 (s, 3H), 5.38 (dd, J = 4.6, 10.6 Hz, 1H), 5.45 (s, 1H), 6.59 (d, J =8.4
Hz, 2H), 6.71 (s, 1H), 6.86 (d, J = 9.2 Hz, 2H), 7.03 (d, J = 7.6 Hz, 1H), 7.12 (dt, J = 1.5, 6.8 Hz,
1H), 7.19-7.29 (m, 5H), 7.55 (dd, J =1.6, 7.6 Hz, 2H), 15.76 (br, 1H); >*C NMR (100 MHz, CDCl;)
$625.4,42.7,55.2,63.4,102.6,110.9, 113.9, 124.0, 124.3, 125.1, 126.5, 127.4, 127.6, 127.9, 128.1,
131.3, 131.6, 137.2, 140.6, 140.7, 155.1, 189.1, 193.4; MS m/z 412.2 (M'+1); Elemental analysis
calcd (%) for C27Hp5NO; . C 78.81, H 6.12, N 3.40; Found: C 78.95, H 6.30, N 3.55.
2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pentan-3-one (4r)

Yield: 30%; 'H NMR (400 MHz, CDCls) & 0.88 (d, J = 6.8 Hz, 3H), 1.07 (t, J = 6.8 Hz, 3H),
2.37-2.54 (m, 2H), 3.12-3.21 (m, 1H), 3.63 (s, 3H), 4.94 (d, J = 10.8 Hz, 1H), 6.59 (d, J = 9.3 Hz,
2H), 6.86 (s, 1H), 6.93-6.96 (m, 3H), 7.14 (t, J = 6.8 Hz, 1H), 7.18-7.30 (m, 5H), 7.47 (d,J=7.6
Hz, 2H); BC NMR (100 MHz, CDCls) ¢ 7.2, 15.3, 37.6, 46.3, 55.2, 68.5, 111.5, 113.8, 124.1,
1243, 126.1, 127.1, 127.2, 127.4, 128.0, 128.3, 129.3, 132.0, 136.7, 140.6, 141.1, 155.3, 215.9;
MS m/z 398.2 (M++1); Elemental analysis caled (%) for C,7H7NO, . C 81.58, H 6.85, N 3.52;

Found: C 81.32, H 6.65, N 3.32.
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Diastereoisomer (4r”)

Yield: 20%; 'H NMR (400 MHz, CDCl;) § 0.70 (t, J = 7.9 Hz, 3H), 1.49 (d, J = 6.8 Hz, 3H),
2.00-2.08 (m, 2H), 3.20-3.23 (m, 1H), 3.65 (s, 3H), 4.87 (d, J = 10.2 Hz, 1H), 6.63 (d, J=9.3 Hz,
2H), 6.73 (s, 1H), 6.79 (d, J = 7.4 Hz, 1H), 6.87 (d, J = 12.2 Hz, 2H), 7.05 (t, J = 7.8 Hz, 1H),
7.18-7.28 (m, 5H), 7.60 (d, J = 7.8 Hz, 2H); °C NMR (100 MHz, CDCl5) § 7.1, 15.1, 38.2, 47.5,
55.3, 67.9, 111.3, 113.9, 124.2, 124.3, 126.2, 126.7, 127.3, 127.5, 128.0, 128.3, 130.2, 131.7,
137.1, 140.7, 141.1, 155.2, 214.9; MS m/z 3982 (M'+1); Elemental analysis calcd (%) for

C,7H7NO, . C 81.58, H 6.85, N 3.52; Found: C 81.38, H 7.05, N 3.28.
1-(2,3-bis(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4s)

Yield: 91%; "H NMR (400 MHz, CDCl3) & 1.04 (t, J = 7.2 Hz, 3H), 2.27-2.42 (m, 2H), 2.46 (dd, J
=4.8, 16.0 Hz, 1H), 3.20 (dd, J = 9.2, 16.0 Hz, 1H), 3.64 (s, 3H), 3.74 (s, 3H), 5.41 (dd, J = 4.8,
9.6 Hz, 1H), 6.61 (d, J = 9.2 Hz, 2H), 6.64 (s, 1H), 6.77 (d, J = 8.8 Hz, 2H), 6.96-6.99 (m, 3H),
7.10 (dt, J = 1.2, 6.8 Hz, 1H), 7.19-7.24 (m, 2H), 7.42 (d, J = 8.8 Hz, 2H); °C NMR (100 MHz,
CDCly) 6 7.5, 37.9, 46.2, 55.1, 55.2, 61.8, 109.9, 113.7, 113.8, 124.1, 125.2, 126.3, 127.2, 127.3,
128.5, 129.8, 131.5, 132.0, 137.4, 140.6, 140.7, 155.1, 159.4, 210.4; MS m/z 414.2 (M'+1);

Elemental analysis calcd (%) for C,;H27;NO; . C 78.42, H 6.58, N 3.39; Found: C 78.24, H 6.50, N

3.55.
1-(2-(4-fluorophenyl)-3-(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4t)

Yield: 50%; "H NMR (400 MHz, CDCl3) & 1.05 (t, J = 7.6 Hz, 3H), 2.26-2.42 (m, 2H), 2.45 (dd, J
= 4.8, 16.8 Hz, 1H), 3.23 (dd, J = 9.6, 16.4 Hz, 1H), 3.75 (s, 3H), 5.44 (dd, J = 4.4, 9.2 Hz, 1H),
6.68 (s, 1H), 6.73-6.79 (m, 4H), 6.99-7.05 (m, 3H), 7.12 (dt, J = 2.0, 7.2 Hz, 1H), 7.20-7.25 (m,
2H), 7.39 (d, J = 8.8 Hz, 2H); *C NMR (100 MHz, CDCl;) § 7.5, 37.8, 46.0, 55.1, 61.5, 110.7,

113.8, 115.2 ((Jcg = 22.2 Hz ), 124.0 (g = 7.9 Hz ), 124.3, 125.1, 126.6, 127.4, 128.4, 129.5,

-S10 -



131.6, 131.8, 140.2, 143.4, 158.4 (IJC,: = 242.3 Hz), 159.6, 210.3; MS m/z 402.2 (M'+1);
Elemental analysis calcd (%) for Cp6HpsFNO, . C 77.78, H 6.03, N 3.49; Found: C 77.57, H 6.15,

N 3.42.
1-(3-cyclopropyl-2-(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4u)

Yield: 30%; 'H NMR (400 MHz, CDCl3) & 0.63-0.76 (m, 4H), 0.99 (t, J = 7.3 Hz, 3H), 1.26-1.34
(m,1H), 2.18-2.28 (m, 1H), 2.34-2.45 (m, 1H), 2.54 (dd, J = 5.9, 14.6 Hz, 1H), 2.99 (dd, J = 8.3,
15.2 Hz, 1H), 3.75 (s, 3H), 5.18 (t, J = 7.8 Hz, 1H), 5.82 (s, 1H), 6.78 (d, J = 8.3 Hz, 2H), 6.90 (d,
J = 8.0 Hz, 1H), 6.98-7.02 (m, 2H), 7.08 (d, J = 8.3 Hz, 2H), 7.13 (1, J = 7.3 Hz, 1H); °C NMR
(100 MHz, CDCly) 8 7.5, 7.7, 10.1, 14.1, 38.0, 46.4, 55.4, 62.1, 102.4, 113.9, 122.9, 125.1, 125.2,
125.3, 127.2, 129.7, 131.9, 140.0, 145.3, 155.9, 210.5; MS m/z 348.2 (M"+1); Elemental analysis

caled (%) for Cp3H,sNO, . C 79.51, H 7.25, N 4.03; Found: C 79.35, H 7.17, N 4.10.
1-(3-cyclopropyl-2-(4-fluorophenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4v)

Yield: 35%; "H NMR (400 MHz, CDCls) § 0.64-0.82 (m, 4H), 1.01 (t, J = 7.3 Hz, 3H), 1.29-1.35
(m, 1H), 2.23-2.32 (m, 1H), 2.35-2.45 (m, 1H), 2.49 (dd, J = 5.4, 14.6 Hz, 1H), 3.04 (dd, J = 8.3,
15.6 Hz, 1H), 5.21 (dd, J = 5.4, 8.3 Hz, 1H), 5.92 (s, 1H), 6.89-6.94 (m, 3H), 7.02 (d, J = 7.3 Hz,
2H), 7.10-7.16 (m, 3H); C NMR (100 MHz, CDCl;) & 7.5, 7.9, 10.1, 14.1, 38.0, 46.3, 61.8,
104.4, 115.3 ((Jcr = 21.9 Hz), 123.2, 124.8 (Jcr = 7.6 Hz), 125.0, 125.6, 127.3, 130.1, 131.6,
142.8, 144.7, 159.0 (1Jc,: =241.2 Hz), 210.4; MS m/z 336.2 (M'+1); Elemental analysis calcd (%)

for C,H»,FNO . C 78.78, H 6.61, N 4.18; Found: C 78.98, H 6.57, N 4.05.
1-(3-butyl-2-(4-methoxyphenyl)-1,2-dihydroisoquinolin-1-yl)butan-2-one (4w)

Yield: 28%; 'H NMR (400 MHz, CDCl;) & 0.84 (t, J = 7.3 Hz, 3H), 0.99 (t, J = 7.3 Hz, 3H),
1.22-1.45 (m, 4H), 2.07-2.40 (m, 4H), 2.57 (dd, J = 6.3, 16.1 Hz, 1H), 3.01 (dd, J = 7.8, 16.1 Hz,
1H), 3.75 (s, 3H), 5.44 (dd, J = 5.9, 7.3 Hz, 1H), 6.05 (s, 1H), 6.77 (d, J = 8.3 Hz, 2H), 6.89 (d, J

= 7.3 Hz, 1H), 7.00-7.06 (m, 4H), 7.15 (t, J = 7.3 Hz, 1H); *C NMR (100 MHz, CDCl3) § 7.5,
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13.8,22.3,30.6, 32.7,37.7,46.8, 55.4, 61.7, 108.2, 114.0, 123.1, 125.1, 125.4, 125.5, 127.1, 129.7,
131.8, 139.9, 143.6, 156.0, 210.0; MS m/z 364.2 (M'+1); Elemental analysis caled (%) for
C,4HyoNO, . C 79.30, H 8.04, N 3.85; Found: C 79.56, H 8.20, N 3.75.
2-(2-(4-methoxyphenyl)-3-phenyl-1,2-dihydroisoquinolin-1-yl)pentan-3-one (4x)

Yield: 12%; "H NMR (400 MHz, CDCl;) § 0.89 (t, J = 6.8 Hz, 3H), 1.98-2.05 (m, 1H), 2.23-2.28
(m, 1H), 2.68 (dd, J = 3.9, 15.2 Hz, 1H), 3.10 (dd, J = 8.8, 15.2 Hz, 1H), 3.78 (s, 3H), 5.51-5.55
(m, 1H), 5.82 (d, J=7.3 Hz, 1H), 6.54 (d, J = 7.8 Hz, 1H), 6.88 (d, J= 8.9 Hz, 2H), 7.00-7.10 (m,
5H), 7.17 (t, J = 7.3 Hz, 1H); C NMR (100 MHz, CDCls) & 7.3, 37.9, 44.7, 55.6, 56.6, 103.7,
114.7, 117.6, 123.3, 125.6, 125.8, 127.5, 129.6, 129.7, 131.2, 138.6, 154.6, 210.1; MS m/z 308.1
(M++1); Elemental analysis calcd (%) for C,0Hp NO, . C 78.15, H 6.89, N 4.56; Found: C 77.85, H

6.95, N 4.36

Reference:
1. Asao, N.; Yudha S., S.; Nogami, T.; Yamamoto, Y. Angew. Chem. Int. Ed. 2005, 44, 5526-5528.
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Acquired by
Sample Name
Sample ID
Vail #

Injection Yolume
Data File Name
Method File Name

2007-10-17 15:55:21 1/1

4a racemic

C\LabSolutions\Data'\Project1'¢a-1w2 lcd

Admin

dap

Batch File Name

Report File Name

Data Acquired

Data Processed

10uL
4a-1w2.lcd
4a-1.lcm

Default.lcr
2007-10-7 16:52:05
2007-10-10 16:16:27

<Chromatogram>
Ci\LabSolutions\Data'\Project1'¢a-1w2 lcd
mY
y = Det A Chi
il fes
] ||m
40_ P~
— 55
- |'|‘
e H I
] (1
— |
207 | 1
1 \ H
] | [
104 | [
1 [ [
] || [
O_i —___‘FI L S N
T T T T T T T T ]
00 25 50 75 10.0 125 15.0 175 200 22_5
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Pealst Ret. Time Area Height Area % Height %
1 §.287 835861 46704 49.365 59.229
2 11.637 857378 32149 50.635 40.771
Total| 1693240 78853 100.000 100.000

C:\LabSolutions\Data'\Project1\4a-1w2.lcd
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Acquired by
Sample Name
Sample ID

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

2007-10-17 15:52:41 1/ 1

4a sample

Cr\LabSolutions\Data\Project1'4a-1s4 led
Admin

dap

10 uL
4a-1s4.lcd
4a-1.lem

Default.lcr
2007-10-7 19:39:49
2007-10-7 20:00:44

<Chromatogram>
C:\LabSolutions\Data\Project1'4a-1s4.1cd
mV
] ° Det A Ch1
(1
_ | .
5004 H #
4 n‘
i
1 |
] | | II
2504 | | [
] [
| [
] . I
i [ |
J h.
4 + ) |
—— T 7T T T T T T T T [ T
0.0 25 50 75 10.0 125 15.0 17.5 20.0
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peal Ret. Time Area Height Area % Height %
1 8.270 11942023 655633 49.972 59.205
2 11.585 11955225 451765 50.028 40.795
Total 23897248 1107398 100.000 100.000
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Acquired by
Sample Name
Sample ID

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

- Admin
- dap

10Ul
- 4a-2w3 lcd
24a-1.lem

- Default ler
- 2007-10-7 21:32:26
- 2007-10-7 21:57:46

4a' racemic

C:\LabSolutions\Data'\Project1'4a-2w3.lcd

2007-10-17 16:05:56 1/ 1

<Chromatogram>
C:\LabSolutions\Data\Project 1'da-2w3 Icd
mv
. T Det A Chi
200+ I~
] |
1604 | |
] | | N
1004 | ‘ | ‘ul
5o ‘| |
I
] [
0+ S — _/x \ b SN ]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 25 5.0 75 10.0 125 15.0 175
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 8.788 3882734 204915 50.237 63.604
2 13.709 3846074 117257 49.763 36.396
Totall 7728808 322172 100.000 100.000
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2007-10-17 16:02:07 1/1

43" sample
C:\LabSalutions\Data\Project1'4a-2s3.lcd
Acquired by > Admin
Sample Name - dgp
Sample ID :
Vail # :
Injection Volume 210 uL
Data File Name :4a-2s3 lcd
Method File Name “4a-1.lem
Batch File Name :
Report File Name - Default.lcr

Data Acquired
Data Processed

- 2007-10-7 23:09:45
- 2007-10-7 23:35:59

<Chromatogram>
Cr\LabSalutions\Data\Project1'4a-2s3 lcd
mV
q 2 Det A Chl
J e
J ‘|“
300+ |
] “ 5
i
J o
2004 ‘| N
4 h
1 (|
: | i
1004 | I
J I
i | [
I [
: I [\
o f/:' A P z N —
R e LA T L A S S S B e S S e S H A B B B B e e e e S e B e L
0.0 25 50 7.5 10.0 125 15.0 175 200 225
min
1 Det A Ch1/254nm
PeakTable
Detector A Chl 254nm
Pealc# Ret. Time Area Height Area % Height %
1 8.798 6630078 330436 50.164 63.580
2 13.737 6586655 200739 49836 36420
Totall 13216734 551176 100.000 100.000
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---- PROCESSING PARAMETERS ----
de_balance

sexp : 0,2[Hz] : 0.0[s]
trapezoidd : O[%1 : 80[%] :
zerofill : 1

fft : 1 : TRUE
nachinephase

2=

1000%]

X

: parts per

Million :

1

===-= AOQUISITION PRRAMETERS ----
Derived from: 443 H.1

File Name = 443 H.4
Buthor = delta

Sample ID = dgp/070717/443 H
Content = dqp/070717/443 H

Creaticon Date 17-JUL-2007 10:31:35

Revisicn Date 17-JUL-2007 11:00:08

Spec Site ECA400
Spec Type DELTAZ_NMR
Data Format 1D COMPLEX
Dimensicns X

Dim Title 1H

Dim Size 13107

Dim Onits [ppm]

Field strength
X _acq_duration

.289765 [T] (400 [MHz]
2.047344684[8]

I demain = 1H

X freq = 399.78219838[MHz]
X offaet = 6.5 [ppm]

X points = le3gd

I prescana =1

X resclution = 0.48843755 [Hz]

X sweep = B.00256082 [KHz]
Irr_domain = 1H

Irr_freq = 399,78219838[MHz]
Irr_offset = 5[ppm]
Tri~demain = 1H

Tri_freg = 3%%.7821%8358([MHz]
Tri_ offset = S[ppm]
Mod_return =1

Scans =8

Total_scans =8

X 90 _width = 11l[us]

X _acq_time = 2.04734464 [s]
¥_angIe = 45[deg]

X atn = 4.5[dEl

I pulse = 5.5[us]

Irr_mode = Off

Tri_mode = Off

Dante_presat = PALSE

Initial walt = 1lle]

Relaxation delay = &[s]

Repetition_time 7.04734464[s]
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00.0

3

100.0

(Millions)

---- PROCESSING PARAMETERS ----
de_balance

sexp ¢ 2.0[Hz] : 0.0[s]
trapezoid3 : 0[%] : BO[%] : 100031
zerofill : 1

£f£ ¢ 1 : TRUE

machinephase

PP

Eeference : 77.137(ppm] : 77 [ppml

_—_c

7179 —

L6255

6.3948
46.974
37.0683 ——=

5

107.7386 —

1251296
123.6327

=== ROQUISITION PARAMETERS ----
Derived from: 443 C.1

File Name = 443 C.7
Author = delta

Sample ID = dqp/070717/443 C
Content = dqp/070717/443 C

Creation Date 17-JUL-2007 10:54:04

Revision Date 17-JUL-2007 10:58:21

Spec Site ECA400
Spec Type DELTAZ_WMR
Data Format 1D COMPLEX
Dimensicns X

Dim Title 13C

Dim Size 26214

Dim Unitse [ppm]

Field strength
X acq_duratien

9.389766 [T] (400 [MH=z]
1.04333312 (8]

I domain = 13¢

X freg = 100.52530333 [MHz]
X offsst = 100 [ppm]

X pointe = 32788

X prescans =4

X resoclutieon = 0.95846665 [Ha]

X _sweep = 31.40703518 [kHz]
Irr_demain = 1H

Irr_freg = 3393,78213838 [MHz]
Irr_ocffest = -44.5 [ppm]
Mod_return =1

Scans = 417

Total_scans = 417

X _30_width = 8.15 [us]

X acqg_time = 1.04333312[e]
X_angle = 30 [degq]

X atn = T[dB]

X _pulse = 2.71666667 [us]
ITr_atn dec = 24.8881[dB]
Irr_atn_noe = 24.8861[dB)
Irr_noise = WALTE
Decoupling = TRUE

Initial wait = 1[8]

Hoe = TRUE

Noa_time = z[s]

Relaxation delay = 2 [a]

Repetition_time 3.04333312 (8]
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41 racemic

ChLabSolutions\Data\Project 1'\4l-w5.lcd

2007-10-13 17:38:20 1 /1

Acquired by - Admin
Sample Name - dgp
Sample 1D s

Vail # 5

Injection Volume 10 uL
Data File Name “4l-wS.led
Method File Name “dllem
Batch File Name .

Report File Name . Default.lcr

Data Acquired
Data Processed

12007-10-13 16:00:48
12007-10-13 16:31:43

<Chromatogram=
ChLabSolutions\Data\Project 1'4l-w5.1cd
mv
0] 3 Det A Chi
15 ‘ |
10 | ‘ "
1 A
] I
1 | f
] | I
5 | I
] [ |
1 [ [
] | \ / '\
o = e R _,( —k ~
7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 15 20 25 30
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peals Ret. Time Area Height Area % Height %
1 13.739 602563 20030 51.735 65.838
2 23.548 562138 10393 48.265 34.162
Tota 1164701 30424 100.000 100.000
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2007-10-1317:45311/1

41 sample
C:\LabSolutions\Data\Project1\4l-s6.lcd
Acquired by - Admin
Sample Name - dgp
Sample ID :
Vail # :
Injection Volume 10uL
Data File Name - 4l-s6.lcd
Method File Name “dllem
Batch File Name :
Report File Name - Default lcr
Data Acquired 1 2007-10-13 17:11:18
Data Processed 1 2007-10-13 17:42:35
<Chromatogram>
C\LabSolutions\Data\Project1\4l-s6.led
my
15+ ] Det A Ch1
] e
{
] | | K
; | ..
|
_ 1 A
J I | .II
1 (. .'I \
g I [
0 --'—-——T'—\-*—'I —— r’J—\"—'l —
N e B e e L AR S S S S e e e TS T B B S e e S N I
0 10 15 20 25 30
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peals Ret. Time Area Height Area %o Height %
1 13.206 452678 15061 51.924 66.102
2 23.019 419125 7724 48.076 33.898
Total| 871803 22785 100.000 100.000
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(Millions)

—--- PROCESSINZ PARAMETERS - -—--

sexp : 2.0[Hzl : 0.0[s]
trapezoid3d : O[%] : B80[%] : 100[%]
zercfill : 1

fft : 1 : TRUE

machinephase

pEn

reference : 77.174(ppm] : 0[ppm]
reference : 77.174[ppm] : 77 [ppm]
reference : -0.176 [ppm] : 77 [ppm]

T T T T
wu:.:uw:.:....:_,_....::,:

207.3858

X parts per T

1900

T
180,00

T
1700

T T
160,00 150.0

159.6271

T T T T T T

10,00 1000 90,0 E¥/.m:,: 60.0

75

6.6858
61.2398

115.1006

112.29

T
S0

w

T
40,0

T
300

[l
3

"y
-
]

T
20.0

T
10.0

o

———- ACQUISITION PARAMETERS --—-
Derived from: 421.17

File Name = 421.17
Author = delta

Sample ID = dagp/070625/421
Content = dqp/070625/421

Creaticon Date 25-JUN-2007 20:47:38

Revision Date 17-JUL-2007 10:24:19

Spec Bite ECA400
Spec Type DELTAZ NME
Data Format 1D COMPLEX
Dimensions X

Dim Title 13c

Dim Eize 26214

Dim Units [ppm]

9.389786 [T] (400 [MHz]
1.04333312([s]

Fisld strength
X acq_duration

I demain = 13¢C

I freq = 1l00.52530233[MHz]
X offset = 110 [ppm]

X points = 32768

I prescane =4

I rescluticn = 0.95846665 [Hzl

X awesp = 31.40703518 (kHz]
ITr_domain = 1H

Irr_freq = 399.78219838 [MHz]
Irr_offsat = =40 [ppm]
Mod_return =1

Scans = 142

Total scans = 1laz

X 50_width = 8.15 [us]

X acqg tims = 1.04333312 (s8]

I _angle = 30 [deg]

I atn = T[dB]

X pulse = 2.71566667 [us]
Irr_atn dec = 24.8861[dB]
Irr_atn_nos = 24.8861[dB]

Irr noise = WALTZ
Decoupling = TRUE

Initial wait = 1[=]

Noe = TRUE

Noe_time = 2108l

Relaxation delay = 2 [s]

Repetition time 3.04333312([8]
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(Millions)

4 3 ---- PROCESSING PARAMBTERS ----
0704/433-2 de_balance
] sexp : 0.2(Hz] : 0.0[s]
trapezoddd : O[%] : 80[%] : 100 (%]
| zerofill : 1
££t : 1 : TRUE
machinephase
1 PED.
—--- RCQUISITION PARAMETERS --—
] Derived from: 432 H.2
File Name = 432 H.3
] Ruthor = delta
Sample ID = dqp/070704/433-2
=3 Content = dqp/070704/433-2
= \ Creaticn Date = 4-JUL-2007 22:27:07
1 S, Revisicn Date = 17-JUL-2007 10:45:14
Spec Site = ECA400
Spec Type = DELTA2_NMR
1 Data Fermat = 1D COMPLEX
Dimensicns =X
E Dim Title = 1H
Dim Eize = 13107
4 / 3 Dim Unite = [ppm]
=] - 2 Field strength = 9.389766 [T] (400 [MHz]
] -+ n o X acq duratien = 2.04734464[s]
£ ] X_domain = 1H
] - . X fraq = 399.78219838 [MHz]
" X offset = &.5 [ppm]
] w ° O \H Tj X points = 16384
(& P a I prescans =1
=
) - i X resolution = 0.48843755 (Hz]
1 o ] o X sweep = B.00256082 [kHz]
= S Irr_demain = 1H
= X Irr_freq = 399.78219838 [MHz]
rs e | Irr_offaat = 5[ppm]
E o -4} _ Tri_demain = 1H
2 e 3 Tri_freg = 399.78219838([MHz]
g B | a | Tri_offsst = S[ppm]
] ) Mod return -1
1 Scans =8
Total_scans =8
E_30_width = 1llus]
] X acq_time = 2.04734464 [s]
X angle = 45[deg]
] X atn = 4.5 [dB]
X pulse = 5.5[us]
Irr_mode = Off
1 Tri_mode = Off
Dante_presat = PALSE
1 Initial wait = 1[s]
Relaxaticn_delay = 5[s]
4 __ .F r Repetition_time = 7.04734464[s]
J
o A L wh__ ) _
T T T T T T T T T
9.0 8.0 > 6.0 5.0 4.0 7 \79: L_ ,_7 2.0 ﬁ _,v7 o
= 2] = 00 W TeIO o ==t
= o -0 W Wi - oy
= =) Swe [l ar- @we
I T Ftme i @
[ ) Lelarks] [alakalal = —X-1-1
X : parts per Million : 1H

-S52-




/432 C

~--- PROCESSINZ PARAMETERE ----

de_balance
sexp : 2.0 [Hz]

trapezold3 : 0[%]

zerofill : 1
fft : 1 : TRUE
machinephase
PEn

: 0.0[s]
i BO[%] : 100[%]

reference : 77.222[ppml : 77 [ppml

130.0 140.0 150.0

O

==== ROQUISITION PRRAMETERS ----
Derived from: 432 C.6

100.0 1100 120.0

30.0 400 50,0 600 700 80.0 900

0.0

2

10.0

File Name = 432 C.6

Author = delta

Sample ID = dgp/070704/432 C
Content = dgp/070704/432 C

Creation Date

Revision Date

4-JUL-2007 22:35:49

13-JUL~2007 10:35:37

Spee Site ECA400
Spee Type DELTAZ WMR
Data Format 1D COMPLEX
Dimensicns X

Dim Title 13c

Dim Eize 26214

Dim Units [ppm]

Field_strength
X aeq duratien

9.385766 [T] (400 [MHz]

1.04333312([8]

I _domain 13¢
I freq 100.52530333 [MHz]
X offset 100 [ppm]

X points 32768

I prescans 4

I resclution 0.95846665 [Hz]

X sweep 31.40703518 (kHz]
ITr_domain 1H

Irr_freq 399.,78219838 [MHz]

Irr offset
Mod return

-42 [ppm]
1

Scans 151
Total_ scans 151

X _90_width 8.15 (us]

X acq_time 1.04333312(s]
I_angle 30 [deg]

I atn 7[dB]

X pulse 2.71666667 [us]

Irr_atn dec

24.88€1[dB]

-S53 -

(Millions)

Irr_atn_noe 24.8861 [dB]
Irr_noise WALTZ
Decoupling TRUE

Initial wait 1lel

Noe TRUE
Hoe_time 2[s]
Relaxation_delay = 2 [s]

; L \ ( " Repstition_time = 3.04333312[a]

T T
220.0 21

T T T T T T T T
102000 190,00 1800 170,00 16 60.0 400 300 200 10.0 o

) Hm,:,: ;_:,T

T
,-..:,c>

T T T

— —_ ;:.: 1000 90,0 — _

Wi = ~ om -y

2] - et an i a & 88 23

2l = @ el " =T o W e S o

- = A @ Mo e L ]

. 3 § e s g oo = W oo o
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---- ACQUISITION PARAMETERS --—-
Derived from: 436-1 C.5
\ File Name = 436-1 C.5
Buthor = delta
=} Sample ID = dqp/070704/436-1 C
Content = dgp/070704 /436-1 C
Creation Date =  4-JUL-2007 21:14:50
Revisicn Date = 4-JUL-2007 21:23:05
Spec Eite = ECA400
Spec Type = DELTAZ NMR
Data Format = 1D COMPLEX
Dimensicna =I
Dim Title = 13¢
Dim Size = 26214
Dim Units = [ppml
Fleld strength = $.383766 [T] (400 [MHz)
- I aeq duration = 1.04333312[s]
. X demain = 13¢
= X freq = 100.52530333[MHz]
X offeet = 100 [ppm]
=] X points = 32768
X prescans =4
X resclution = 0.95846665 [Hz]
I swesp = 31.40703518 [kHz]
Irr_domain = 1°
Irr_freq = 395.78219838 [MHz]
Irr offset = -42 [ppm]
Mod_return =1
Scane = 211
Total_scans = 211
X 90_width = 8.15[us]
I acg_time = 1.04333312 (8]
X angTe = 30 [deg]
X atn = 7(dB]
X pulee = 2.71666667 [ua]
Irr_atn dec = 24.8861(dB]
Irr_atn nee = 24.8861 [dB]
Irr_noise = WALTZ
Decoupling = TRUE
Initial_wait = 1[e]
Noe = TRUE
Hoe_time = 2[=]
Relaxation_delay = 2[s]
Repetition_time = 3.04333312[s]
T T T T T T T T T T T T N T T T T T T T
220,0210.0 200,0 ﬁ _C_ 180,0 170.0 160.0 150.0 J:,___ Jw_\ 120,0 ::,: _ﬁ::.: 90.0 8 . ﬁa 10,0 1]
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LX) ;i ] =] i ] o
o ® s (=] —— =] e =+
- - - - ==
N o parts per Million ¢ 13C
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---- PROCESSING PARAMETERS ----
de_balance

sexp : 0.2[Hz] : 0.0(s]
trapezoidd : 0[%] : 80[%] : 100[%]
zerofill : 1

fft : 1 : TRUE

machinephase

2=

===-- AOQUISITION PARAMETERS ----
Derived from: 440.4

] N File Name = 440.6

Author = delta

Sample ID = dgp/070T0T /440
B Content = dqp/070707/ 440

Creaticn Date 7-JUL-2007 15:44:53

E | Revisicn Date = 17-JUL-2007 10:52:52
_m Spec Site = ECA400
_w spec Type = DELTAZ_NMR
/ = @ Data Format = 1D CoMPLEX
E E=3 - ‘ Dimensions =x
| ] Dim Title = 18
& - Dim Eize = 13107
! -] e Dim Unite = [ppm]
o = Field_stremgth = 5.385766 [T] (400 (MHz]
E - _ X acq duration = 2.04734454[s]
Z_domain = 1
— I freq = 399.78219836 [MHz]
E __W“ __M 7 X offast = €.5 [ppm]
[ X points = 15384
e |8 7 I_prescans =1
B il I resclutien = 0.4B843755 [Hz]
oA L] X sweep = 8.00256082 [kHz]
] B _ Trr_domain = 18
| _ﬁ & Irr_freg = 399.78219838 [MHz]
g =] (o e ("= _ Irr offset = 5(ppml
E 2 = Tri_demain - 18
] | [ E ¢ _ TriEreq = 359.,78219838 [MHz]
o = Tri_offeet = S5[ppm]
B | Mod_return =1
R | Scans =8
E ! / ! | Total_scans =8
I 90_width = 11(us]
E X _acq_time = 2.04734464 [a)
X angle = 45[deg]
I atn = 4.5[dB]
B I pulse = 5.5 [us]
Irr_mede = off
Tri_mode = Off
7 Dante_presat = FALSE
Initial wait = 1[e]
E _—, j’ Relaxation_delay = 5 (sl
i Repstition_time = 7.04734464[a]
| _ A T S

X1l AR
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