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General Information:

Proton nuclear magnetic resonance (' H NMR) spectra and carbon nuclear magnetic resonance ( > C
NMR) spectra were recorded on INOVA 400. 600MHz spectrometer (400 600 MHz and 100.
150MHz). Chemical shifts for protons are reported in parts per million downfield from
tetramethylsilane and are referenced to residual protium in the NMR solvent (CDCl;: 6 7.26).Chemical
shifts for carbon are reported in parts per million downfield from tetramethylsilane and are referenced
to the carbon resonances of the solvent (CDCl;: 8 77.0). Data are represented as follows: chemical shift,
integration, multiplicity (br = broad, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet),
coupling constants in Hertz (Hz). All high resolution mass spectra were obtained on a Waters
G2-XSQTof mass spectrometer. Melting points were determined on a Tektronix X-4 melting point
apparatus. Analytical TLC was performed using EM separations percolated silica gel 0.2 mm layer UV
254 fluorescent sheets.

Starting Materials. All solvents and inorganic reagents were from commercial sources and used
without purification unless otherwise noted. Starting material was prepared following the literature

procedures. 2
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General Procedure for Synthesis of 3a-3aj:

0
N R 2 5% Pd,(dba)s, 5% L5
« UR +R1\/\/OAC 5% Pdy(dba)s, 5% LS
o Na,COs, THF, -30 °C
Ar
1 2

To a solution of 1 (0.05 mmol, 1 eq), Pdy(dba); (1.1 mg, 0.000125mmol, 2.5%), Ligand (2.0 mg, 0.0025
mmol, 5% ), Na,CO;(11 mg, 0.1 mmol) in anhydrous THF (1 mL) was reacted at -30 °C under N,
atmosphere. After 10 minutes, 2 (2eq) was added ,and the mixture was stirred at the same temperature
for 1-24 h until S1 was completely consumed (monitored by TLC).To the mixture, saturated aqueous
NH,CI solution was added, and the mixture was extracted with EtOAc. The organic layers were
combined, washed with brine, dried over anhydrous Na,SO,, concentrated, Purification by flash

column chromatography on SiO, (50:1 hexanes:EtOAc).

Spectroscopic Data for Products:

(R)-4-allyl-2-benzyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3a):

White solid, 18 mg, 98% yield. mp: 97.1-98.8 C;

Optical rotation: [o]p’=-47.23 (c 10.70, CH,CL,);

'H NMR (600 MHz, CDCl5) § 8.30 (dd, J=7.9, 1.1 Hz, 1H), 7.55 (td, J= 7.9, 1.4 Hz, 1H), 7.47 — 7.42
(m, 1H), 7.35 (d, J = 6.8 Hz, 2H), 7.30 — 7.26 (m, 2H), 7.25 (d, J = 1.5 Hz, 1H), 7.24 (d, J = 3.1 Hz,
1H), 7.23 — 7.20 (m, 2H), 7.15 - 7.11 (m, 2H), 7.10 (s, 1H), 5.22 (d, J = 13.9 Hz, 1H), 5.20 — 5.13 (m,
1H), 5.10 (d, J = 13.9 Hz, 1H), 4.88 (dd, J = 17.0, 1.2 Hz, 1H), 4.79 (dd, J = 10.2, 0.7 Hz, 1H), 3.66
(dd, J=13.0, 7.9 Hz, 1H), 3.01 (dd, J = 12.9, 6.6 Hz, 1H). *C NMR (150 MHz, CDCl;) & 174.2, 164.2,
142.9, 142.4, 136.9, 134.0, 131.3, 128.8, 128.7, 128.6, 128.2, 127.9,127.7, 127.6, 127.5, 127.3, 125.8,
120.2, 55.9, 44.2, 43.8. HRMS (ESI-TOF) m/z [M + HJ caled for C,sH,,NO, 368.1651, found
368.1655.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 15.267 min (major), 11.113 min (minor);
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(R)-4-allyl-2-methyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3b):

White solid, 12.9mg, 89% yield. mp: 82.3-83.4 C;

Optical rotation: [o]p”=-20.34 (c 21.50, CH,CL,);

'H NMR (600 MHz, CDCl;) § 8.29 (dd, J = 7.9, 1.0 Hz, 1H), 7.59 — 7.53 (m, 1H), 7.45 (t, J = 7.3 Hz,
1H), 7.30 (t, J = 7.4 Hz, 2H), 7.26 — 7.22 (m, 1H), 7.19 — 7.15 (m, 2H), 7.13 — 7.09 (m, 1H), 5.40 —
5.17 (m, 1H), 5.01 (dd, J =17.0, 1.0 Hz, 1H), 4.92 (d, J = 10.2 Hz, 1H), 3.66 (dd, J=12.9, 7.9 Hz, 1H),
3.34 (d, J = 8.6 Hz, 3H), 3.02 (dd, J = 12.9, 6.5 Hz, 1H). >*C NMR (150 MHz, CDCl;) & 174.4, 164.5,
142.9, 142.4, 133.9, 131.7, 130.5, 129.0, 128.7, 128.4 , 127.9, 127.6, 125.7, 120.0, 56.1, 44.4, 27.2.
HRMS (ESI-TOF) m/z [M + H]" calcd for C,oH;sNO, 292.1338, found 292.11340.

The enantiomeric excess was determined to be 90% by HPLC. [IC column, 230 nm, n-hexane:IPA =
95:5, 0.8mL/min]: 19.180 min (major), 14.627 min (minor);

Qs
{_0O

>

(R)-2,4-diallyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3c)

White solid, 15.7 mg, 99% yield. Yellowish paste;

Optical rotation: [o]p”=-49.68 (c 38.70 , CH,CL,);

'H NMR (600 MHz, CDCl;) § 8.22 (dd, J =7.9, 1.2 Hz, 1H), 7.53 — 7.45 (m, 1H), 7.41 — 7.34 (m, 1H),
7.23 -7.19 (m, 2H), 7.19 — 7.15 (m, 1H), 7.10 — 7.07 (m, 2H), 7.04 (dd, J= 7.9, 0.5 Hz, 1H), 5.74 (ddt,
J=17.1,10.3, 5.8 Hz, 1H), 5.20 (dddd, J = 16.9, 10.2, 7.8, 6.6 Hz, 1H), 5.07 (ddq, J = 38.7, 10.3, 1.3
Hz, 2H), 4.96 — 4.82 (m, 2H), 4.58 — 4.42 (m, 2H), 3.62 (dd, J = 13.0, 7.8 Hz, 1H), 2.95 (dd, J = 13.0,
6.6 Hz, 1H). >*C NMR (150 MHz, CDCL3) & 174.0, 164.1, 143.1, 1429, 134.2, 132.1, 131.8, 129.2,
128.9, 128.6, 128.5, 128.1, 127.8, 126.0, 120.4, 117.9, 56.1, 44.5, 42.9.HRMS (ESI-TOF) m/z [M +
H]" calcd for C,;H,0NO, 318.1494, found 318.1495.

The enantiomeric excess was determined to be 89% by HPLC. [IC column, 230 nm, n-hexane:IPA =
95:5, 0.8mL /min]: 12.733 min (major), 9.407 min (minor);
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(R)-4-allyl-2,4-diphenylisoquinoline-1,3(2H,4H)-dione(3d)

White solid, 17.3mg, 98% yield. mp: 72.5-73.7 C;

Optical rotation: [a]p”=-57.62 (c 4.20 , CH,CL,);

'H NMR (600 MHz, CDCl;) § 8.33 (dd, J=7.9, 1.1 Hz, 1H), 7.63 (td, J= 7.9, 1.4 Hz, 1H), 7.52 — 7.48
(m, 1H), 7.45 (t, J = 7.5 Hz, 2H), 7.40 (t, J = 7.4 Hz, 1H), 7.33 (dd, J =10.2, 4.7 Hz, 2H), 7.31 — 7.27
(m, 1H), 7.26 — 7.23 (m, 2H), 7.22 (d, J = 7.8 Hz, 1H), 7.11 (dd, J=13.8, 5.0 Hz, 2H), 5.44 (dddd, J =
16.7, 10.1, 8.1, 6.3 Hz, 1H), 5.19 — 5.12 (m, 1H), 5.11 — 5.02 (m, 1H), 3.72 (dd, J = 13.0, 8.2 Hz, 1H),
3.11 (dd, J=13.0, 6.3 Hz, 1H).">C NMR (150 MHz, CDCl3) 8 174.1, 164.4, 142.8, 142.5, 135.4, 134.2,
131.6, 129.2, 128.8, 128.6, 128.3, 127.7, 127.6, 127.4, 127.0, 126.0, 122.7, 120.3, 56.5, 44.3.HRMS
(ESI-TOF) m/z [M + H]" calcd for C,4H,0NO, 354.1494, found 354.1492.

The enantiomeric excess was determined to be 95% by HPLC. [IC column, 230 nm, n-hexane:IPA =
90:10, 1.0mL/min]: 16.400 min (major), 13.160 min (minor);

(R)-4-allyl-2-benzyl-7-methoxy-4-phenylisoquinoline-1,3(2H,4H)-dione(3e):

White solid, 19mg, 96% yield. Yellowish paste;

Optical rotation: [o]p°=-53.94 (c 17.50 , CH,CL,);

'H NMR (600 MHz, CDCl3) 8 7.77 (d, J = 2.8 Hz, 1H), 7.65 (dd, J = 6.5, 2.9 Hz, 1H), 7.44 (dd, J = 5.0,
1.9 Hz, 1H), 7.37 — 7.34 (m, 2H), 7.30 — 7.27 (m, 2H), 7.25 — 7.23 (m, 2H), 7.18 — 7.12 (m, 3H), 7.03
(d, J = 8.7 Hz, 1H), 5.46 — 5.13 (m, 2H), 5.11 (d, J = 13.9 Hz, 1H), 491 (dd, J = 17.0, 1.2 Hz, 1H),
4.87—4.73 (m, 1H), 3.90 (s, 3H), 3.66 (dd, J=13.0, 7.8 Hz, 1H), 2.99 (dd, J = 13.0, 6.6 Hz, 1H).

C NMR (151 MHz, CDCl3) & 174.5, 164.3, 158.9, 143.5, 143.2, 137.1, 134.7, 131.7, 130.7, 129.3,
128.9, 128.8, 128.4, 127.7,127.4, 122.8, 120.2, 110.4, 55.7, 55.6, 44.3, 44.1.

HRMS (ESI-TOF) m/z [M + H]™ C,6H,NO; 398.1756, found 398.1753.

The enantiomeric excess was determined to be 90% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 14.307 min (major), 10.713 min (minor);
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(R)-4-allyl-2-benzyl-4-(4-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(3f):

White solid, 16.5mg, 86% yield. mp: 110.5-111.8 C;

Optical rotation: [a]s”=-32.62 (¢ 11.20 , CH,Cl,);

'H NMR (600 MHz, CDCl;) § 8.30 (dd, J = 7.9, 1.0 Hz, 1H), 7.57 (td, J= 7.9, 1.3 Hz, 1H), 7.48 — 7.44
(m, 1H), 7.33 (d, J = 6.7 Hz, 2H), 7.25 — 7.18 (m, 3H), 7.09 (dt, J = 5.3, 4.0 Hz, 3H), 6.98 — 6.91 (mm,
2H), 5.23 — 5.07 (m, 3H), 4.90 — 4.84 (m, 1H), 4.79 (d, J = 10.2 Hz, 1H), 3.61 (dd, J = 12.9, 7.9 Hz,
1H), 2.97 (dd, J = 12.9, 6.6 Hz, 1H). >C NMR (150 MHz, CDCl3) & 174.0, 164.0, 162.8, 142.1,
138.7(d, J = 3.4 Hz, OH), 136.8, 134.1, 131.1, 129.2, 128.9, 128.8, 128.3, 127.8, 127.7(d, J = 3.4 Hz,
1H), 127.4, 125.8, 120.4, 115.6, 55.4, 44.6, 43.8. HRMS (ESI-TOF) m/z [M + H]" caled for
C,sH, FNO, 386.1556, found 386.1562.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 10.847 min (major), 9.273 min (minor);

(R)-4-allyl-2-benzyl-4-(4-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3Qg):

White solid, 16 mg, 80% yield. mp: 147.3-148.7 C,

Optical rotation: [a]p*=-21.33 (c 5.50, CH,CL,);

'H NMR (600 MHz, CDCl5) 8 8.30 (dd, J = 7.9, 1.0 Hz, 1H), 7.57 (td, J = 7.9, 1.4 Hz, 1H), 7.51 — 7.40
(m, 1H), 7.34 (d, J = 6.7 Hz, 2H), 7.26 — 7.19 (m, 5H), 7.11 — 7.03 (m, 3H), 5.29 — 5.07 (m, 3H), 4.87
(dd, J=17.0, 1.0 Hz, 1H), 4.79 (d, J = 10.2 Hz, 1H), 3.59 (dd, J=12.9, 7.9 Hz, 1H), 2.96 (dd, J = 12.9,
6.5 Hz, 1H). >C NMR (150 MHz, CDCl3) & 173.8, 164.0, 141.9, 141.4, 136.8, 134.1, 133.7, 130.9,
129.1, 128.9, 128.8, 128.8, 128.3, 127.8, 127.7, 127.4, 125.8, 120.4, 55.5, 44.4, 43.9.

HRMS (ESI-TOF) m/z [M + H]" calcd for C,sH,,CINO, 402.1261, found 402.1257.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
90:10, 1.0mL/min]: 9.080min (major), 6.880min (minor);
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(R)-4-allyl-2-benzyl-4-(p-tolyl)isoquinoline-1,3(2H,4H)-dione(3h):

White solid, 18.1 mg, 95% yield. mp: 129.5-130.4 C;

Optical rotation: [o]p" =-65.19 (c 11.70, CH,CL,);

'"H NMR (600 MHz, CDCl5) § 8.28 (dd, J=7.9, 1.1 Hz, 1H), 7.55 (td, J = 7.9, 1.4 Hz, 1H), 7.49 — 7.41
(m, 1H), 7.35 (d, J = 6.7 Hz, 2H), 7.25 — 7.21 (m, 2H), 7.22 — 7.19 (m, 1H), 7.11 (dd, J = 9.2, 5.1 Hz,
1H), 7.10 — 7.04 (m, 2H), 7.01 (d, J = 8.3 Hz, 2H), 5.42 — 4.93 (m, 3H), 4.87 (dd, J=17.0, 1.2 Hz, 1H),
4.83 —4.67 (m, 1H), 3.64 (dd, J = 13.0, 7.9 Hz, 1H), 2.99 (dd, J = 13.0, 6.6 Hz, 1H), 2.30 (s, 3H). "°C
NMR (150 MHz, CDCl;) 6 174.3, 164.2, 142.6, 140.0, 137.4, 137.0, 134.0, 131.4, 129.4, 129.0, 128.6,
128.2, 127.8, 127.5, 127.3, 127.2, 125.8, 120.1, 55.6, 44.3, 43.8, 20.9. HRMS (ESI-TOF) m/z [M + H]"
calced for C,6H,4NO, 382.1807, found382.1803.

The enantiomeric excess was determined to be 94% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 19.073 min (major), 10.720 min (minor);

(R)-4-allyl-2-benzyl-4-(4-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3i):

White solid, 19.7 mg, 99% yield. mp: 123.7-124.4 C,

Optical rotation: [o]p°=-20.53 (c 21.30 , CH,CL,);

'H NMR (600 MHz, CDCl;) & 8.48 — 8.09 (m, 1H), 7.56 (td, J = 7.9, 1.4 Hz, 1H), 7.48 — 7.41 (m, 1H),
7.34 (d, J = 6.8 Hz, 2H), 7.22 (tdd, J = 6.9, 4.6, 2.3 Hz, 3H), 7.13 (d, J = 8.1 Hz, 1H), 7.07 — 7.01 (m,
2H), 6.84 — 6.74 (m, 2H), 5.23 — 5.19 (m, 1H), 5.19 — 5.12 (m, 1H), 5.09 (d, J=13.9 Hz, 1H), 4.88 (dd,
J=17.0, 1.2 Hz, 1H), 4.78 (d, J=10.1 Hz, 1H), 3.77 (s, 3H), 3.64 (dd, J = 13.0, 7.9 Hz, 1H), 2.97 (dd,
J=13.0, 6.6 Hz, 1H). °C NMR (150 MHz, CDCl;)  174.4, 164.2, 158.8, 142.6, 137.0, 135.0, 133.9,
131.5, 128.8, 128.6, 128.5, 128.2, 127.8, 127.5, 127.3, 125.8, 120.1, 114.0, 55.3, 55.3, 444,
43.80.HRMS (ESI-TOF) m/z [M + H]" calcd for C5sH,4,NO3398.1756, found 398.1768.

The enantiomeric excess was determined to be 93% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 34.560 min (major), 18.800min (minor);
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(R)-4-allyl-2-benzyl-4-(m-tolyl)isoquinoline-1,3(2H,4H)-dione(3j):

White solid, 18.1 mg, 95% yield. mp: 104.1-105.5 C;

Optical rotation: [o]p*=-75.56 (c 15.00, CH,ClL,);

'H NMR (600 MHz, CDCl;) § 8.29 (dd, J = 7.9, 1.0 Hz, 1H), 7.63 — 7.48 (m, 1H), 7.43 (t, J = 7.2 Hz,
1H), 7.36 (d, J = 6.9 Hz, 2H), 7.26 — 7.21 (m, 2H), 7.22 — 7.18 (m, 1H), 7.15 (t, J = 8.0 Hz, 1H), 7.10 (t,
J=6.6 Hz, 1H), 7.05 (d, J = 7.5 Hz, 1H), 6.91 (d, J = 6.5 Hz, 2H), 5.37 — 4.95 (m, 3H), 4.87 (d, J =
17.0 Hz, 1H), 4.78 (d, J=10.2 Hz, 1H), 3.63 (dd, J = 12.9, 7.9 Hz, 1H), 3.01 (dd, J =12.9, 6.6 Hz, 1H),
2.25 (s, 3H). ’C NMR (150 MHz, CDCl;) § 174.3, 164.2, 142.8, 142.6, 138.4, 137.0, 134.0, 131.4,
128.9, 128.6, 128.5, 128.4, 128.2, 127.9, 127.8, 127.5, 127.3, 125.6, 124.2, 120.1, 55.8, 44.2, 43.8,
21.5.HRMS (ESI-TOF) m/z [M + H]" calcd for C,sH,4NO, 382.1807, found 382.1811.

The enantiomeric excess was determined to be 95% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 13.160 min (major), 10.093 min (minor);

(R)-4-allyl-2-benzyl-4-(3-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3K):

White solid, 19.1 mg, 96% yield. mp: 107.7-108.9 C;

Optical rotation: [o]p°=-70.34 (c 11.60, CH,Cl,);

'H NMR (600 MHz, CDCl;) § 8.26 (dd, J =7.9, 1.1 Hz, 1H), 7.58 — 7.49 (m, 1H), 7.46 — 7.38 (m, 1H),
7.34 (d, J=6.9 Hz, 2H), 7.23 — 7.19 (m, 2H), 7.19 — 7.16 (m, 1H), 7.16 (t, J = 8.0 Hz, 1H), 7.10 (d, J =
7.9 Hz, 1H), 6.76 (dd, J = 8.2, 2.3 Hz, 1H), 6.71 — 6.62 (m, 2H), 5.61 — 4.90 (m, 3H), 4.86 (dd, J=17.0,
1.2 Hz, 1H), 4.77 (d, J = 10.2 Hz, 1H), 3.66 (s, 3H), 3.59 (dd, J=12.9, 7.9 Hz, 1H), 2.99 (dd, J = 12.9,
6.6 Hz, 1H). >C NMR (150 MHz, CDCL3) & 174.2, 164.4, 159.9, 144.6, 142.6, 137.2, 134.2, 131.5,
129.8, 129.1, 128.8, 128.5, 128.0, 127.8, 127.5,125.9, 120.4, 119.9, 113.9, 112.8, 56.1, 55.4, 44.4,
44.0.HRMS (ESI-TOF) m/z [M + H]" calced for C,sH,4NO5 398.1756, found 398.1756.

The enantiomeric excess was determined to be 89% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 22.900min (major), 15.020 min (minor);
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(R)-4-allyl-2-benzyl-4-(3-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3l):

White solid, 18.2 mg, 81% yield. mp: 155.3-156.6 C;

Optical rotation: [o]p’=-275.46 (c 9.10, CH,Cl,);

'H NMR (600 MHz, CDCl3) § 8.30 (dd, J=7.9, 1.1 Hz, 1H), 7.57 (td, J = 7.8, 1.4 Hz, 1H), 7.49 — 7.44
(m, 1H), 7.36 (d, J = 6.9 Hz, 2H), 7.26 — 7.23 (m, 2H), 7.23 — 7.21 (m, 2H), 7.19 (t, J = 7.9 Hz, 1H),
7.16 (t, J = 1.8 Hz, 1H), 7.08 (d, J = 7.8 Hz, 1H), 6.96 (ddd, J=7.8, 1.6, 1.1 Hz, 1H), 5.49 — 4.99 (mm,
3H), 4.86 (dd, J = 17.0, 1.1 Hz, 1H), 4.78 (d, J = 10.1 Hz, 1H), 3.58 (dd, J = 12.8, 7.9 Hz, 1H), 2.97
(dd, J = 12.8, 6.5 Hz, 1H). >C NMR (150 MHz, CDCl;) § 173.6, 164.0, 144.8, 141.7, 136.8, 134.7,
134.2, 130.8, 129.9, 128.9, 128.8, 128.3, 127.9, 127.9, 127.7, 127.6, 127.5, 125.7, 120.5, 55.7, 44.4,
43.9. HRMS (ESI-TOF) m/z [M + H]" calcd for C,5H,,CINO, 402.1261, found 402.1260.

The enantiomeric excess was determined to be 86% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 0.5mL/min]: 21.887 min (major), 18.200 min (minor);

(R)-N-(3-(4-allyl-2-benzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)acetamide(3m
):

White solid, 19.1 mg, 90% yield. mp: 68.1-69.8 C;

Optical rotation: [o]p°=-5.55  (c 10.50, CH,CL,);

'H NMR (600 MHz, CDCl;) & 8.46 — 8.11 (m, 1H), 7.59 — 7.53 (m, 1H), 7.53 — 7.46 (m, 1H), 7.46 —
7.42 (m, 1H), 7.41 — 7.32 (m, 2H), 7.26 — 7.23 (m, 1H), 7.23 — 7.22 (m, 1H), 7.22 — 7.20 (m, 1H), 7.20
—7.16 (m, 1H), 7.17 — 7.09 (m, 3H), 6.92 — 6.67 (m, 1H), 5.22 — 5.17 (m, 1H), 5.17 — 5.14 (m, 1H),
5.14 = 5.10 (m, 1H), 4.91 — 4.84 (m, 1H), 4.85 — 4.73 (m, 1H), 3.63 — 3.53 (m, 1H), 3.09 — 2.94 (m,
1H), 2.15 — 2.05 (m, 3H). ®C NMR (150 MHz, CDCl3) § 174.1, 168.3, 164.1, 143.6, 142.1, 138.3,
136.9, 134.1, 131.2, 129.4, 128.9, 128.7, 128.2, 127.8, 127.7, 127.4, 125.6, 123.0, 120.3, 119.2, 118.5,
55.8, 44.1, 43.8, 24.5. HRMS (ESI-TOF) m/z [M + H] calcd for C,;H,sN,05 425.1865, found
425.1863.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
80:10, 1.0mL/min]: 35.760min (major), 17.093 min (minor);
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(R)-3-(4-allyl-2-benzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)benzonitrile(3n):

White solid, 18.6 mg, 95% yield. mp: 161.5-162.3 C;

Optical rotation: [o]p”=-40.00 (c 20.00, CH,ClL,);

'H NMR (600 MHz, CDCl3) & 8.33 (dd, J=7.9, 1.1 Hz, 1H), 7.60 (td, J = 7.8, 1.4 Hz, 1H), 7.55 (d, J =
7.5 Hz, 1H), 7.52 — 7.47 (m, 1H), 7.45 (s, 1H), 7.38 (t, J = 7.8 Hz, 1H), 7.36 — 7.31 (m, 3H), 7.24 (ddd,
J=9.1,6.6,2.3 Hz, 3H), 7.04 (d, J = 7.8 Hz, 1H), 5.34 — 4.94 (m, 3H), 4.87 (dd, J = 17.0, 0.9 Hz, 1H),
4.80 (d, J = 10.2 Hz, 1H), 3.59 (dd, J = 12.8, 7.9 Hz, 1H), 2.97 (dd, J = 12.8, 6.5 Hz, 1H)."*C NMR
(150 MHz, CDCl5) 6 173.2, 163.7, 144.3, 140.9, 136.6, 134.4, 132.1, 131.3, 131.1, 130.3, 129.5, 129.1,
128.9, 128.3, 128.2, 127.6, 125.8, 120.9, 118.3, 112.9, 55.7, 44.5, 43.9. HRMS (ESI-TOF) m/z [M +
H]" caled for C5H,N,0, 393.1603, found 393.1600.

The enantiomeric excess was determined to be 88% by HPLC. [IC column, 230 nm, n-hexane:IPA =
80:10, 1.0mL/min]: 28.360 min (major), 17.113 min (minor);

(R)-4-allyl-2-benzyl-4-(2-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(30):

White solid, 16.4 mg, 85% yield. mp: 90.5-91.3 C;

Optical rotation: [a]p*=-229.33 (c 10.00, CH,CL,);

'H NMR (600 MHz, CDCl5) 8 8.26 (dd, J =7.9, 1.0 Hz, 1H), 7.75 — 7.69 (m, 1H), 7.48 — 7.45 (m, 3H),
7.43 —7.38 (m, 2H), 7.35 — 7.30 (m, 1H), 7.29 — 7.27 (m, 2H), 7.23 (t, J = 7.3 Hz, 1H), 6.92 (ddt, J =
14.4, 7.4, 3.7 Hz, 1H), 6.89 (s, 1H), 5.37 — 5.00 (m, 3H), 4.73 (dd, J = 13.5, 7.7 Hz, 2H), 3.31 — 3.18
(m, 1H), 2.96 (dd, J = 12.4, 6.5 Hz, 1H). °*C NMR (150 MHz, CDCLy) & 174.2, 164.3, 160.8, 143.3,
141.9, 136.9, 133.8, 130.8 (d, J = 13.3 Hz, 1H), 129.7 (d, J = 8.6 Hz), 129.5, 129.1, 128.9, 128.5(d, J =
10.5 Hz), 128.2, 127.4(d, J = 3.5 Hz), 127.3(d, J = 17.0 Hz), 126.3, 124.2(d, J = 3.4 Hz), 120.9,
116.2(d, J = 21.9 Hz), 52.4, 45.8, 43.8. HRMS (ESI-TOF) m/z [M + H]" calcd for CysH, FNO,
386.1556, found 386.1551.

The enantiomeric excess was determined to be 91% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 0.5mL/min]: 43.920 min (major), 34.227 min (minor);
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(R)-4-allyl-2-benzyl-4-(2-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3p):

White solid, 18 mg, 90% yield. mp: 96.3-97.6 C;

Optical rotation: [a]p”=-25.00 (c 3.20 , CH,CL,);

'H NMR (600 MHz, CDCl3) & 8.27 (dd, J = 7.8, 1.2 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.52 (d, J = 7.3
Hz, 2H), 7.48 — 7.34 (m, 4H), 7.33 — 7.29 (m, 1H), 7.29 — 7.27 (m, 2H), 7.23 (dd, J = 8.3, 6.2 Hz, 1H),
6.72 (d, J=7.7 Hz, 1H), 5.30 — 5.06 (m, 3H), 4.76 (d, J = 10.1 Hz, 1H), 4.68 (d, J=17.0 Hz, 1H), 3.22
(dd, J=12.2, 8.2 Hz, 1H), 2.91 (dd, J = 12.2, 6.6 Hz, 1H). °C NMR (150 MHz, CDCl;) § 174.0, 164.6,
142.0, 140.2, 136.7, 134.3, 133.8, 131.1, 129.8, 129.6, 129.3, 128.9, 128.6, 128.4, 128.1, 127.4, 126.8,
126.4, 125.8, 120.9, 55.7, 47.6, 43.8. HRMS (ESI-TOF) m/z [M + H]" caled for C,sH,, CINO, 402.1261,
found 402.1268.

The enantiomeric excess was determined to be 94% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 0.5 mL/min]: 43.707 min (major), 27.427 min (minor);

(R)-4-allyl-2-benzyl-4-(2-bromophenyl)isoquinoline-1,3(2H,4H)-dione(3q):

White solid, 21.6 mg, 97% yield. mp: 117.5-118.4 C;

Optical rotation: [a]p" = -43.86 (c 7.60, CH,CL,);

'H NMR (400 MHz, CDCl;) § 8.39 — 8.01 (m, 1H), 7.71 (dd, J = 8.0, 1.4 Hz, 1H), 7.51 — 7.45 (m, 2H),
7.42 (dd,J=17.9, 1.3 Hz, 1H), 7.38 (dd, J="7.4, 1.6 Hz, 1H), 7.36 — 7.34 (m, 1H), 7.34 — 7.30 (m, 1H),
7.23 —7.18 (m, 2H), 7.16 (dt, J = 3.0, 1.6 Hz, 1H), 7.14 (dd, J = 5.5, 3.9 Hz, 1H), 6.65 — 6.58 (m, 1H),
5.18 —5.05 (m, 2H), 5.07 — 4.99 (m, 1H), 4.78 — 4.50 (m, 2H), 3.14 (dd, J=12.3, 8.1 Hz, 1H), 2.81 (dd,
J =123, 6.6 Hz, 1H). °C NMR (100 MHz, CDCl;) & 173.8, 164.6, 142.1, 141.5, 136.6, 134.8, 133.8,
130.0, 129.8, 129.5, 129.3, 128.3, 128.1, 127.4, 127.4, 127.3, 126.9, 125.8, 125.0, 120.8, 57.3, 48.1,
43.8. HRMS (ESI-TOF) m/z [M + H]" calcd for C,sH,, BrNO 446.0756, found 446.0756.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
95:5, 1.0 mL/min]: 13.880 min (major), 10.260 min (minor);

S11



(R)-4-allyl-2-benzyl-4-(2-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3r):

White solid, 17.9 mg, 90% yield. mp: 145.7-146.8 C,

Optical rotation: [o]y=-37.73 (¢ 17.60, CH,Cl,);

'H NMR (600 MHz, CDCl3)  8.23 (dd, J = 7.8, 1.1 Hz, 1H), 7.66 (dd, J = 7.7, 1.2 Hz, 1H), 7.55 (d, J
=7.3 Hz, 2H), 7.39 (td, J=7.7, 1.4 Hz, 1H), 7.36 — 7.31 (m, 1H), 7.30 — 7.27 (m, 1H), 7.26 — 7.23 (m,
2H), 7.21 (t, J= 7.3 Hz, 1H), 7.07 (td, J = 7.6, 0.9 Hz, 1H), 6.85 (d, J = 7.8 Hz, 1H), 6.67 (d, J = 8.1
Hz, 1H), 5.43 — 4.98 (m, 3H), 4.91 — 4.60 (m, 2H), 3.20 (dd, J = 12.3, 8.3 Hz, 1H), 3.00 (s, 3H), 2.96
(dd, J = 12.3, 6.5 Hz, 1H). >C NMR (150 MHz, CDCl;) § 175.3, 165.0, 156.0, 143.3, 137.7, 133.5,
132.3, 130.5, 130.0, 129.2, 128.0, 127.4, 126.9, 126.7, 126.1, 125.9, 120.7, 120.4, 111.6, 54.8, 53.1,
46.2, 43.6.HRMS (ESI-TOF) m/z [M + H]" calcd for CosH,4,NO3398.1756, found 398.1751.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0 mL/min]: 18.980 min (major), 15.887 min (minor);

W
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(R)-4-allyl-2-benzyl-4-(o-tolyl)isoquinoline-1,3(2H,4H)-dione(3s):

White solid, 16.8 mg, 88% yield. mp: 88.6-89.7 C;

Optical rotation: [a]p°=-55.71 (c 5.60, CH,Cl,);

'H NMR (600 MHz, CDCl;) & 8.40 — 8.24 (m, 1H), 7.76 — 7.72 (m, 1H), 7.58 — 7.54 (m, 2H), 7.48 —
7.45 (m, 1H), 7.44 — 7.40 (m, 1H), 7.39 — 7.33 (m, 1H), 7.32 — 7.23 (m, 4H), 7.10 — 7.02 (m, 1H), 6.85
—6.79 (m, 1H), 5.26 — 5.19 (m, 2H), 5.19 — 5.11 (m, 1H), 4.75 (dd, J = 46.4, 13.5 Hz, 2H), 3.32 - 3.24
(m, 1H), 3.04 — 2.90 (m, 1H), 1.52 (s, 3H)."*C NMR (150 MHz, CDCl;)  174.8, 164.7, 143.0, 140.8,
136.9, 136.7, 134.2, 132.4, 130.3, 130.1, 129.1, 128.4, 128.3, 128.1, 127.7, 127.5, 126.9, 126.6, 126.1,
120.8, 55.8, 48.4, 43.8, 20.3. HRMS (ESI-TOF) m/z [M + H]" calcd for C,sH,,NO, 382.1807, found
382.1812.

The enantiomeric excess was determined to be 97% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0 mL/min]: 14.873 min (major), 9.987 min (minor);
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(R)-4-allyl-2-benzyl-4-(2,4-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3t):

White solid, 18.6 mg, 94% yield. mp: 155.7-156.6C;

Optical rotation: [a]p*=-47.58  (c 10.20, CH,CL,);

'H NMR (600 MHz, CDCl3) & 8.26 (dd, J = 7.8, 1.2 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.52 (d, J = 7.1
Hz, 2H), 7.44 (td, J = 7.6, 1.4 Hz, 1H), 7.41 — 7.35 (m, 1H), 7.29 — 7.26 (m, 1H), 7.26 — 7.21 (m, 2H),
7.13 (d, J= 7.8 Hz, 1H), 6.85 (s, 1H), 6.81 (d, J = 7.7 Hz, 1H), 5.39 — 4.99 (m, 3H), 4.76 (d, J = 10.1
Hz, 1H), 4.68 (d, J = 17.0 Hz, 1H), 3.24 (dd, J = 12.2, 8.2 Hz, 1H), 2.90 (dd, J = 12.2, 6.7 Hz, 1H),
2.30 (s, 3H), 1.44 (s, 3H). °C NMR (150 MHz, CDCls) § 175.0, 164.8, 143.4, 138.0, 137.8, 137.0,
136.4, 134.3, 133.4, 130.5, 130.2, 128.4, 127.8, 127.5, 127.0, 126.7, 126.7, 126.1, 120.8, 55.6, 48.5,
43.9,21.0, 20.2.HRMS (ESI-TOF) m/z [M + H]" calcd for Co;H26NO, 396.1964, found 396.1958.

The enantiomeric excess was determined to be 91% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0 mL/min]: 21.520 min (major), 11.593 min (minor);

(R)-4-allyl-2-benzyl-4-(3,5-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3u):

White solid, 18.8 mg, 95% yield. mp: 144.1-145.2 C,

Optical rotation: [o]y=-78.33 (¢ 16.00, CH,Cl,);

'H NMR (600 MHz, CDCl3) § 8.29 (dd, J=7.9, 1.1 Hz, 1H), 7.54 (td, J = 7.8, 1.4 Hz, 1H), 7.46 —7.39
(m, 1H), 7.37 (d, J = 6.9 Hz, 2H), 7.26 — 7.18 (m, 3H), 7.11 (d, J = 7.8 Hz, 1H), 6.87 (s, 1H), 6.70 (s,
2H), 5.40 — 4.99 (m, 3H), 4.86 (dd, J=17.0, 1.1 Hz, 1H), 4.77 (d, J=10.1 Hz, 1H), 3.60 (dd, J = 12.9,
7.9 Hz, 1H), 3.01 (dd, J = 12.9, 6.6 Hz, 1H), 2.20 (s, 6H). *C NMR (150 MHz, CDCl;) § 174.3, 164.3,
142.8, 142.8, 138.2, 137.0, 134.0, 131.4, 129.3, 128.9, 128.5, 128.2, 127.8, 127.4, 127.3, 125.5, 124.9,
120.0, 55.7, 44.1, 43.7, 21.4. HRMS (ESI-TOF) m/z [M + H]" caled for Co;H,sNO, 396.1964, found
396.1961.

The enantiomeric excess was determined to be 95% by HPLC. [IC column, 230 nm, n-hexane:IPA =
95:5, 0.8 mL/min]: 11.713 min (major), 9.587 min (minor);
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(R)-4-allyl-2-benzyl-4-(3,4-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3v):

White solid, 18.6 mg, 94% yield. mp: 122.8-124.2 C,

Optical rotation: [o]p’=-50.71 (c 18.30, CH,CL,);

'H NMR (600 MHz, CDCl;) & 8.28 (dd, J = 7.9, 1.0 Hz, 1H), 7.56 — 7.50 (m, 1H), 7.42 (dd, J = 11.1,
4.0 Hz, 1H), 7.36 (d, J = 6.9 Hz, 2H), 7.25—7.18 (m, 3H), 7.12 (d, J=7.8 Hz, 1H), 7.03 (d, J = 8.6 Hz,
1H), 6.85 (d, J = 5.9 Hz, 2H), 5.35 - 5.02 (m, 3H), 4.86 (d, J=17.0 Hz, 1H), 4.77 (d, J = 10.1 Hz, 1H),
3.62 (dd, J = 13.0, 7.9 Hz, 1H), 2.99 (dd, J = 12.9, 6.6 Hz, 1H), 2.20 (s, 3H), 2.14 (s, 3H). *C NMR
(150 MHz, CDCl5) 6 174.4, 164.3, 142.8, 140.4, 137.0, 137.0, 136.1, 134.0, 131.5, 129.9, 128.9, 128.5,
128.4, 128.2, 127.8, 127.4, 127.3, 125.7, 124.5, 120.0, 55.6, 44.2, 43.8, 19.9, 19.3. HRMS (ESI-TOF)
m/z [M + H]" caled for C»;H,6NO, 396.1964, found 396.1964.

The enantiomeric excess was determined to be 96% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 0.5 mL/min]: 63.673 min (major), 49.113 min (minor);

(R)-4-allyl-2-benzyl-4-(3-chloro-4-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(3w):

White solid, 19.9 mg, 95% yield. mp: 87.3-88.6 C;

Optical rotation: [a]p°=-30.44  (c 12.00, CH,CL,);

'H NMR (600 MHz, CDCl3) § 8.31 (dd, J=7.9, 1.0 Hz, 1H), 7.59 (td, J = 7.8, 1.3 Hz, 1H), 7.53 — 7.44
(m, 1H), 7.35 (d, J = 6.8 Hz, 2H), 7.26 — 7.23 (m, 2H), 7.23 — 7.17 (m, 2H), 7.09 (t, J = 12.4 Hz, 1H),
7.02 (t, J = 8.6 Hz, 1H), 6.94 (ddd, J = 8.7, 4.3, 2.5 Hz, 1H), 5.25 — 5.02 (m, 3H), 4.86 (dd, J = 17.0,
0.9 Hz, 1H), 4.79 (d, J = 10.2 Hz, 1H), 3.55 (dd, J = 12.8, 7.9 Hz, 1H), 2.94 (dd, J = 12.8, 6.5 Hz, 1H).
C NMR (150 MHz, CDCl3) & 173.5, 163.8, 158.2, 156.6, 141.4, 139.9, 136.7, 134.3, 130.6, 129.8,
128.9, 128.9, 128.4, 128.3, 128.0, 127.7, 121.3, 120.7, 116.7, 116.6, 55.2, 44.7, 43.9.HRMS (ESI-TOF)
m/z [M + H]" calcd for CsH,CIFNO, 420.1167, found 420.1167.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0mL/min]: 10.587 min (major), 9.113 min (minor);
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(R)-4-allyl-2-benzyl-4-(5-chloro-2-methylphenyl)isoquinoline-1,3(2H,4H)-dione(3x):

White solid, 19.1 mg, 92% yield. mp: 153.4-154.6 C,

Optical rotation: [o]p*=-56.22 (c 12.00, CH,Cl,);

'H NMR (600 MHz, CDCl;) § 8.28 (dd, J=7.9, 1.1 Hz, 1H), 7.77 — 7.62 (m, 1H), 7.56 — 7.49 (m, 2H),
7.47 (td, J=7.6, 1.4 Hz, 1H), 7.41 (tt, J = 11.1, 5.5 Hz, 1H), 7.28 (t, J = 1.5 Hz, 1H), 7.27 (s, 1H), 7.25
—7.20 (m, 2H), 7.11 — 6.86 (m, 1H), 6.93 — 6.64 (m, 1H), 5.43 — 5.00 (m, 3H), 4.79 (t, J=19.6 Hz, 1H),
476 — 4.52 (m, 1H), 3.22 (dd, J = 12.1, 8.2 Hz, 1H), 2.88 (dd, J = 12.1, 6.6 Hz, 1H), 1.44 (s, 3H). °C
NMR (150 MHz, CDCl3) & 174.34, 164.5, 142.7, 142.2, 136.8, 135.3, 134.4, 133.6, 132.1, 130.2, 129.8,
128.6, 128.5, 128.1, 127.9, 127.8, 127.6, 126.5, 126.1, 121.3, 55.7, 48.4, 44.0, 19.8. HRMS (ESI-TOF)
m/z [M + H]" calcd for CoH,3CINO, 416.1417, found 416.1409.

The enantiomeric excess was determined to be 93% by HPLC. [IC column, 230 nm, n-hexane:IPA =
99:1, 0.5 mL/min]: 32.353 min (major), 27.593 min (minor);

(R)-4-allyl-2-benzyl-4-(naphthalen-2-yl)isoquinoline-1,3(2H,4H)-dione(3y):

White solid, 20.4 mg, 98% yield. mp: 173.1-174.8 C;

Optical rotation: [a]p”=-74.90 (c 16.20, CH,Cl,);

'H NMR (600 MHz, CDCl3) & 8.33 (dd, J=7.9, 1.1 Hz, 1H), 7.83 — 7.75 (m, 3H), 7.69 (d, J = 8.7 Hz,
1H), 7.53 (td, J=7.8, 1.4 Hz, 1H), 7.51 — 7.47 (m, 2H), 7.47 — 7.43 (m, 1H), 7.39 (dd, J="7.7, 1.5 Hz,
2H), 7.26 — 7.18 (m, 3H), 7.11 (d, J = 7.8 Hz, 1H), 7.05 (dd, J = 8.7, 1.9 Hz, 1H), 5.25 (dd, J =11.9,
5.4 Hz, 1H), 5.21 (ddd, J=10.1, 9.0, 4.6 Hz, 1H), 5.13 (d, J = 13.9 Hz, 1H), 4.91 (dd, J=17.0, 1.1 Hz,
1H), 4.82 (d, J=10.2 Hz, 1H), 3.76 (dd, J=12.8, 7.9 Hz, 1H), 3.14 (dd, J = 12.7, 6.5 Hz, 1H).

C NMR (150 MHz, CDCl3) § 174.2, 164.2, 142.4, 140.1, 136.9, 134.0, 133.1, 132.5, 131.2, 129.0,
128.7, 128.7, 128.3, 127.9, 127.6, 127.5, 127.4, 126.5, 126.4, 125.9, 125.8, 125.5, 120.3, 56.1, 44.5,
43.8. HRMS (ESI-TOF) m/z [M + H]" calcd for C,0H,,NO, 418.1807, found 418.1803.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
97:3, 1.0 mL/min]: 24.393 min (major), 14.673 min (minor);
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(R)-4-allyl-2-benzyl-4-(1H-indol-5-yl)isoquinoline-1,3(2H,4H)-dione(3z):

White solid, 20.1mg, 99% yield. mp: 163.5-164.2 C;

Optical rotation: [o]p”=-74.11 (c 15.40 , CH,CL,);

'H NMR (600 MHz, CDCl3) & 8.30 (dd, J = 8.0, 1.1 Hz, 1H), 8.20 (s, 1H), 7.58 — 7.47 (m, 2H), 7.45 —
7.40 (m, 1H), 7.36 (d, J = 6.4 Hz, 2H), 7.24 — 7.18 (m, 4H), 7.16 (dt, J = 12.3, 6.3 Hz, 2H), 6.81 (dd, J
=8.6, 1.8 Hz, 1H), 6.51 — 6.44 (m, 1H), 5.41 — 5.02 (m, 3H), 4.90 (d, J=17.1 Hz, 1H), 4.85 — 4.68 (m,
1H), 3.75 (dd, J = 12.9, 7.9 Hz, 1H), 3.10 (dd, J = 12.9, 6.6 Hz, 1H)."°C NMR (150 MHz, CDCl;) &
174.9, 164.4, 143.5, 137.1, 134.8, 134.5, 133.9, 131.8, 128.8, 128.4, 128.2, 128.1, 127.8, 127.3, 127.2,
125.6, 125.0, 121.6, 119.9, 119.2, 111.3, 103.0, 55.9, 44.6, 43.8. HRMS (ESI-TOF) m/z [M + H]" calcd
for C,7H,3N,0, 407.1760, found 407.1763.

The enantiomeric excess was determined to be 90% by HPLC. [IC column, 230 nm, n-hexane:IPA =
80:10, 1.0 mL/min]: 24.400 min (major), 8.680 min (minor);

(R)-4-allyl-4-(benzo[b]thiophen-5-yl)-2-benzylisoquinoline-1,3(2H,4H)-dione(3aa):

White solid, 20.3 mg, 96% yield. mp: 113.2-114.5 C;

Optical rotation: [o]p°=-56.37 (c 21.50, CH,CL,);

'H NMR (600 MHz, CDCl3) & 8.32 (dd, J = 8.0, 1.1 Hz, 1H), 7.76 — 7.72 (m, 1H), 7.68 (d, J = 1.7 Hz,
1H), 7.63 (dd, J=6.5,2.9 Hz, 1H), 7.54 (td, J=7.8, 1.4 Hz, 1H), 7.45 — 7.42 (m, 2H), 7.36 (dd, J=17.5,
1.5 Hz, 2H), 7.25 (d, J = 5.4 Hz, 1H), 7.22 — 7.20 (m, 2H), 7.12 (dd, J = 7.1, 2.9 Hz, 1H), 6.99 (dd, J =
8.6, 1.8 Hz, 1H), 5.36 — 5.02 (m, 3H), 4.90 (d, J = 17.0 Hz, 1H), 4.81 (d, J=10.2 Hz, 1H), 3.73 —3.70
(m, 1H), 3.09 (dd, J = 12.8, 6.5 Hz, 1H)."*C NMR (150 MHz, CDCLy) & 174.3, 164.2, 143.3, 142.6,
139.8, 139.2, 136.9, 134.0, 131.3, 130.5, 129.0, 128.9, 128.7, 128.4 , 127.9, 127.6, 125.4, 124.0, 123.8,
122.8, 122.1, 120.3, 55.9, 44.5, 43.8. HRMS (ESI-TOF) m/z [M + H]" calcd for C,;H,,NO,S 424.1371,
found 424.1374.

The enantiomeric excess was determined to be 93% by HPLC. [IA column, 230 nm, n-hexane:IPA =
94:6, 0.8 mL/min]: 41.233 min (major), 30.827 min (minor);
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(R)-2-benzyl-4-cinnamyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3ab):

White solid, 21.9 mg, 99% yield. Yellowish paste;

Optical rotation: [a]p"=-51.73 (c 10.00, CH,CL,);

'H NMR (400 MHz, CDCl5) § 8.29 (dd, J=7.9, 1.3 Hz, 1H), 7.59 (td, J= 7.7, 1.4 Hz, 1H), 7.51 — 7.42
(m, 1H), 7.34 — 7.30 (m, 2H), 7.30 — 7.28 (m, 2H), 7.27 (s, 1H), 7.20 (d, J = 2.0 Hz, 2H), 7.18 (d, J =
1.5 Hz, 2H), 7.17 (t, J = 2.2 Hz, 2H), 7.15 — 7.10 (m, 1H), 7.10 — 7.04 (m, 2H), 7.01 — 6.88 (m, 2H),
6.24 (d, J = 15.8 Hz, 1H), 5.75 — 5.40 (m, 1H), 5.30 — 5.08 (m, 2H), 3.85 (dd, J = 13.0, 8.0 Hz, 1H),
3.18 (ddd, J = 13.0, 6.9, 1.1 Hz, 1H). *C NMR (100 MHz, CDCl;) & 174.2, 164.0, 142.8, 142.5, 136.8,
136.5, 135.0, 134.1, 129.0, 128.7, 128.4, 128.4, 128.3, 128.3, 127.8, 127.7, 127.5, 127.4, 127.2, 126.2,
125.7, 122.6, 56.4, 43.8, 43.6. HRMS (ESI-TOF) m/z [M + H]" calcd for C3;H,NO, 444.1964, found
444.1966.

The enantiomeric excess was determined to be 97% by HPLC. [IA column, 230 nm, n-hexane:IPA =
85:15, 1.0 mL/min]: 10.800 min (major), 27.867 min (minor);

0

(R,E)-2-benzyl-4-phenyl-4-(3-(p-tolylallyl)isoquinoline-1,3(2H,4H)-dione(3ac):

White solid, 22.6 mg, 99% yield. mp: 103.4-104.5 C;

Optical rotation: [a]p" = -40.40 (c 13.20 , CH,ClL,);

'H NMR (400 MHz, CDCl5) § 8.27 (dd, J = 7.9, 1.2 Hz, 1H), 7.62 — 7.55 (m, 1H), 7.48 — 7.41 (m, 1H),
7.33 - 7.29 (m, 2H), 7.29 (d, J = 4.2 Hz, 2H), 7.27 (d, J = 1.6 Hz, 1H), 7.21 — 7.16 (m, 2H), 7.16 (d, J
=2.8 Hz, 1H), 7.15 - 7.11 (m, 1H), 7.13 — 7.07 (m, 2H), 6.98 (d, J = 7.9 Hz, 2H), 6.83 (d, J = 8.1 Hz,
2H), 6.19 (d, J = 15.7 Hz, 1H), 5.62 — 5.39 (m, 1H), 5.14 (dd, J = 32.2, 13.9 Hz, 2H), 3.82 (ddd, J =
13.0, 7.8, 0.8 Hz, 1H), 3.15 (ddd, J = 13.0, 7.0, 1.1 Hz, 1H), 2.29 (s, 3H).">C NMR (100 MHz, CDCl5)
5 174.2,164.1, 142.9, 142.6, 137.3, 136.9, 134.9, 134.0, 133.8, 129.0, 128.7, 128.7, 128.5, 128.3, 127.9,
127.7,127.6, 127.4, 127.2, 126.1, 125.8, 121.5, 56.4, 43.8, 43.7, 21.1. HRMS (ESI-TOF) m/z [M + H]"
calcd for C;,HpsNO, 458.2120, found 458.2117.

The enantiomeric excess was determined to be 92% by HPLC. [IA column, 230 nm, n-hexane:IPA =
85:15, 1.0 mL /min]: 8.807 min (major), 26.893 min (minor);
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(R,E)-2-benzyl-4-(3-(4-fluorophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ad):
White solid, 22.6 mg, 98% yield. mp: 113.2-114.7 C;

Optical rotation: [a]y" = -44.30 (c21.70 , CH,Cl,);

'H NMR (400 MHz, CDCl3) § 8.29 (dd, J = 7.9, 1.2 Hz, 1H), 7.63 — 7.55 (m, 1H), 7.45 (dt, J = 11.2,
2.0 Hz, 1H), 7.33 — 7.27 (m, 5H), 7.18 (ddd, J = 10.2, 6.2, 2.7 Hz, 3H), 7.14 — 7.05 (m, 3H), 6.86 (d, J
= 7.0 Hz, 4H), 6.16 (d, J = 15.8 Hz, 1H), 5.50 — 5.36 (m, 1H), 5.14 (dd, J = 31.1, 13.8 Hz, 2H), 3.81
(ddd, J = 13.0, 8.0, 0.7 Hz, 1H), 3.15 (ddd, J = 13.0, 6.8, 1.1 Hz, 1H)."*C NMR (100 MHz, CDCl;) &
174.2, 164.0, 163.4, 161.0, 142.8, 142.5, 136.8, 134.1, 133.8, 132.7 (d, J = 3.4 Hz), 128.8, 128.7, 128.6,
128.3, 127.8, 127.7, 127.6, 127.4, 127.3, 125.7, 122.3 (d, J = 2.1 Hz), 115.3, 56.4, 43.8, 43.6. HRMS
(ESI-TOF) m/z [M + H]" calcd for C3;H,5FNO, 462.1869, found 462.1876

The enantiomeric excess was determined to be 90% by HPLC. [IA column, 230 nm, n-hexane:IPA =
85:15, 1.0 mL /min]: 9.740 min (major), 27.660 min (minor);

()

(R,E)-2-benzyl-4-(3-(4-chlorophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ae):
White solid, 22.9 mg, 96% yield. mp: 142.2-143.5 C,

Optical rotation: [o]p°=-69.45 (c 17.70, CH,Cl,);

'H NMR (400 MHz, CDCl5) § 8.29 (dd, J =7.9, 1.2 Hz, 1H), 7.59 (td, J = 7.6, 1.5 Hz, 1H), 7.50 — 7.42
(m, 1H), 7.32 (dd, J = 5.0, 3.7 Hz, 2H), 7.30 (dd, J = 3.3, 1.7 Hz, 2H), 7.28 (dd, J = 3.8, 1.2 Hz, 1H),
7.21 = 7.16 (m, 3H), 7.16 — 7.14 (m, 1H), 7.14 — 7.12 (m, 2H), 7.12 — 7.07 (m, 2H), 6.92 — 6.72 (m,
2H), 6.14 (d, J = 15.8 Hz, 1H), 5.70 — 5.37 (m, 1H), 5.14 (dd, J = 35.7, 13.8 Hz, 2H), 3.82 (ddd, J =
13.0, 7.9, 0.9 Hz, 1H), 3.14 (ddd, J = 13.0, 7.0, 1.2 Hz, 1H). *C NMR (101 MHz, CDCl;) & 174.1,
164.0, 142.7, 142.4, 136.8, 135.0, 134.1, 133.8, 133.1, 129. 0, 128.8, 128.7, 128.7, 128.5, 128.4, 128.3,
127.8, 127.7, 127.4, 127.3, 125.7, 123.3, 56.3, 43.8, 43.6. HRMS (ESI-TOF) m/z [M + H]" caled for
C;31HysCINO, 478.1574, found 478.1576

The enantiomeric excess was determined to be 95% by HPLC. [IA column, 230 nm, n-hexane:IPA =
85:15, 1.0 mL/min]: 9.653 min (major), 34.707 min (minor);
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(R,E)-2-benzyl-4-(3-(4-bromophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3af):
White solid, 25.8 mg, 99% yield. mp: 142.6-143.5 C,

Optical rotation: [a]y" = -12.95 (c 19.30, CH,Cl,);

'H NMR (400 MHz, CDCl5) § 8.29 (dd, J =7.9, 1.2 Hz, 1H), 7.59 (td, J= 7.7, 1.4 Hz, 1H), 7.52 — 7.38
(m, 1H), 7.32 (d, J = 5.2 Hz, 2H), 7.32 — 7.30 (m, 2H), 7.29 (s, 2H), 7.27 (d, J = 1.7 Hz, 1H), 7.21 —
7.15 (m, 3H), 7.14 (dd, J = 3.7, 2.3 Hz, 1H), 7.12 — 7.07 (m, 2H), 6.74 (d, J = 8.4 Hz, 2H), 6.12 (d, J =
15.8 Hz, 1H), 5.71 — 5.42 (m, 1H), 5.14 (dd, J = 37.0, 13.8 Hz, 2H), 3.81 (dd, J = 13.0, 7.9 Hz, 1H),
3.13 (ddd, J = 13.0, 7.0, 1.0 Hz, 1H)."*C NMR (100 MHz, CDCl;) & 174.1, 164.0, 142.7, 142.4, 136.8,
135.4, 134.1, 133.8, 131.4, 128.8, 128.7, 128.7, 128.3, 127.8, 127.7, 127.7, 127.3, 127.3, 125.7, 123.5,
121.2, 56.3, 43.8, 43.6. HRMS (ESI-TOF) m/z [M + H]" caled for C3H,sBrNO, 522.1069, found
522.10609.

The enantiomeric excess was determined to be 96% by HPLC. [IA column, 230 nm, n-hexane:IPA =
80:20, 1.0 mL/min]: 8.733 min (major), 34.093 min (minor);

OZNO_\\;Z’

0

(R,E)-2-benzyl-4-(3-(4-nitrophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ag):

White solid, 23.9 mg, 98% yield. mp: 151.8-152.7 C;

Optical rotation: [o]p’=-51.79 (c 19.00, CH,Cl,);

'H NMR (400 MHz, CDCl;) § 8.30 (dd, J = 7.9, 1.2 Hz, 1H), 8.10 — 7.95 (m, 2H), 7.61 (td, J=7.7, 1.5
Hz, 1H), 7.55 — 7.43 (m, 1H), 7.34 (d, J = 3.6 Hz, 1H), 7.33 — 7.31 (m, 2H), 7.31 — 7.27 (m, 2H), 7.21
—7.16 (m, 3H), 7.14 (dt, J = 3.3, 2.8 Hz, 1H), 7.10 (ddd, J = 8.7, 3.8, 2.2 Hz, 2H), 6.96 (dd, J=9.0, 2.0
Hz, 2H), 6.22 (d, J = 15.8 Hz, 1H), 5.90 — 5.59 (m, 1H), 5.14 (dd, J = 43.0, 13.7 Hz, 2H), 3.87 (ddd, J
=13.0, 7.8, 0.8 Hz, 1H), 3.18 (ddd, J = 13.0, 7.1, 1.2 Hz, 1H)."””C NMR (100 MHz, CDCl;) & 173.9,
163.9, 146.8, 142.7, 142.4, 142.1, 136.8, 134.2, 133.0, 128.9, 128.8, 128.3, 128.0, 127.9, 127.8, 127.7,
127.4, 127.3, 126.6, 125.7, 123.7, 56.1, 43.8, 43.6. HRMS (ESI-TOF) m/z [M + H]" caled for
C;31HsN,0, 488.1814, found 488.1811.

The enantiomeric excess was determined to be 94% by HPLC. [IA column, 230 nm, n-hexane:IPA =
80:20, 1.0 mL/min]: 14.213 min (major), 65.413 min (minor);
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(R)-2-benzyl-4-(2-methylallyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ah):

White solid, 18.1 mg, 95% yield. mp: 106.5-107.4 C;

Optical rotation: [a]p”=-28.53  (c 10.00, CH,CL,);

'H NMR (400 MHz, CDCl;) § 8.42 (dd, J =7.9, 1.3 Hz, 1H), 7.66 (td, J = 7.6, 1.5 Hz, 1H), 7.60 — 7.53
(m, 1H), 7.51 — 7.44 (m, 2H), 7.43 — 7.34 (m, 4H), 7.35 — 7.29 (m, 3H), 7.25 — 7.20 (m, 2H), 5.36 (d, J
=13.8 Hz, 1H), 5.18 (d, J=13.8 Hz, 1H), 4.53 (d, J = 97.9 Hz, 2H), 3.91 (d, J = 13.5 Hz, 1H), 3.09 (d,
J=13.4 Hz, 1H), 1.28 (s, 3H)."*C NMR (100 MHz, CDCl;) § 174.2, 164.3, 143.7, 142.5, 140.0, 136.8,
133.7,128.9, 128.7, 128.7, 128.4, 128.2, 127.6, 127.5, 127.3, 127.2, 125.8, 115.9, 55.6, 46.9, 43.9, 23.5.
HRMS (ESI-TOF) m/z [M + H]" calcd for C,sH,,NO, 382.807, found 382.1810.

The enantiomeric excess was determined to be 95% by HPLC. [IC column, 230 nm, n-hexane:IPA =
95:5, 1.0 mL/min]: 8.307 min (major), 7.273 min (minor);

(R)-2-benzyl-4-(2-bromoallyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ai):

White solid, 21.1 mg, 95% yield. Yellowish paste;

Optical rotation: [a]p"=-14.00 (c 8.00, CH,ClL,);

'H NMR (400 MHz, CDCl3) & 8.36 (dd, J = 7.9, 1.4 Hz, 1H), 7.59 (td, J = 7.6, 1.5 Hz, 1H), 7.50 (td, J
=7.8, 1.2 Hz, 1H), 7.44 (dd, J=5.0, 1.8 Hz, 1H), 7.39 — 7.33 (m, 2H), 7.29 — 7.26 (m, 2H), 7.25 - 7.18
(m, 3H), 7.17 = 7.12 (m, 1H), 7.10 — 7.06 (m, 2H), 5.29 (d, J = 13.8 Hz, 1H), 5.25 - 5.19 (m, 2H), 5.08
(d, J=13.8 Hz, 1H), 4.31 (d, J = 14.5 Hz, 1H), 3.45 (d, J = 14.5 Hz, 1H).">C NMR (100 MHz, CDCl5)
5 173.4,164.0, 143.3, 142.8, 140.7, 136.6, 133.7, 129.0, 128.9, 128.8, 128.4, 128.2, 128.0, 127.8, 127.3,
127.0, 126.8, 121.9, 55.3, 49.5, 44.1. HRMS (ESI-TOF) m/z [M + H]' calcd for CysH, BrNO,
446.0756, found 446.0756.

The enantiomeric excess was determined to be 93% by HPLC. [IA column, 254 nm, n-hexane:IPA =
70:30, 0.5 mL/min]: 17.100 min (major), 15.353 min (minor);
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(R)-methyl2-((2-benzyl-1,3-dioxo-4-phenyl-1,2,3,4-tetrahydroisoquinolin-4-yl)methyl)acrylat
e(3aj):

White solid, 19.6 mg, 92% yield. mp: 179.9-108.6 C;

Optical rotation: [a]p"=-3.01 (c 12.40, CH,CL,);

'"H NMR (400 MHz, CDCl5) § 8.26 (dd, J=7.9, 1.2 Hz, 1H), 7.52 (td, J = 7.6, 1.5 Hz, 1H), 7.47 — 7.41
(m, 1H), 7.42 — 7.36 (m, 2H), 7.32 — 7.27 (m, 3H), 7.26 — 7.18 (m, 3H), 7.17 — 7.13 (m, 2H), 7.12 (d, J
= 0.6 Hz, 1H), 5.72 (s, 1H), 5.29 (d, J = 13.6 Hz, 1H), 5.15 — 4.89 (m, 2H), 3.81 (t, J = 10.1 Hz, 1H),
3.59 (d, J = 13.5 Hz, 1H), 3.39 (s, 3H)."*C NMR (100 MHz, CDCly) 3 174.1, 167.0, 164.0, 143.0,
141.3, 136.8, 135.3, 133.5, 129.2, 129.1, 128.7, 128.5, 128.4, 128.2, 127.7, 127.7, 127.4, 127.3, 125.7,
56.1, 51.7, 43.9, 40.2. HRMS (ESI-TOF) m/z [M + H] caled for C,;H,NO, 426.1705, found
426.1707.

The enantiomeric excess was determined to be 87% by HPLC. [IC column, 254 nm, n-hexane:IPA =
90:10, 1.0 mL/min]: 18.133 min (major), 13.760 min (minor);
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General Procedure for Synthesis of 4a:

0>
O  PdCl, 10%
Cu(OAc), 20%

BN pMAC-H,O(7:1)

3a

(R)-2-benzyl-4-(2-oxopropyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(4a):

To a solution of 3a (36.7 mg, 0.1 mmol), PdCl, (1.8 mg, 0.01 mmol), Cu(OAc), (3.6 mg, 0.02 mmol )
in DMAC-H,O (7:1, 1 mL) stay at room temperature under O, atmosphere, and the mixture was stirred
at the same temperature for 20 h until 3a was completely consumed (monitored by TLC).To the
mixture, saturated aqueous NH,4Cl solution was added, and the mixture was extracted with EtOAc. The
organic layers were combined, washed with brine, dried over anhydrous Na,SO,, concentrated,
Purification by flash column chromatography on SiO, (10:1 hexanes:EtOAc) afforded 34 mg (0.1
mmol, 89% yield) of the Coupling product as a white solid (m.p.135.3-136.6 °C).

Optical rotation: [o]p°=-92.21 (c 20.10, CH,Cl,);

'"H NMR (600 MHz, CDCl5) § 8.33 (dd, J=7.9, 1.2 Hz, 1H), 7.56 (td, J = 7.7, 1.4 Hz, 1H), 7.50 — 7.41
(m, 1H), 7.20 (dd, J=17.1, 1.4 Hz, 2H), 7.19 — 7.17 (m, 4H), 7.17 — 7.15 (m, 1H), 7.14 (s, 1H), 7.13 (s,
1H), 6.98 (dt, J = 3.8, 2.5 Hz, 2H), 5.16 (s, 2H), 4.31 (d, J = 18.1 Hz, 1H), 3.72 (dd, J = 16.1, 9.3 Hz,
1H), 2.11 (s, 3H). *C NMR (150 MHz, CDCl;) § 204.5, 174.3, 164.4, 141.9, 141.1, 136.9, 134.0, 129.6,
128.9, 128.3, 128.0, 127.8, 127.8, 127.1, 126.9, 126.6, 125.3, 52.8, 52.2, 44.1, 30.0. HRMS (ESI-TOF)
m/z [M + H] " calcd for C,5H,,NO; 384.1600, found 384.1598.

The enantiomeric excess was determined to be 91% by HPLC. [IA column, 230 nm, n-hexane:IPA =
80:20, 1.0mL/min]: 16.247 min (major), 49.493min (minor);

General Procedure for Synthesis of 5b:

LIAIH, 3eq
_—
~ THF 70°C
O
3b 5b

(R)-2'-benzyl-3-methylene-2,3-dihydro-1'H-spiro[indene-1,4'-isoquinoline]-1°,3'(2"H)-dione(5
b):

To a solution of 3b (29 mg, 0.1 mmol) in anhydrous THF (3 mL) at room temperature under N,
atmosphere, LiAlH, (11 mg, 0.3 mmol) was added within half an hour, heat to 70 °C and the mixture
was stirred at the same temperature for 5 h until 3b was completely consumed (monitored by TLC).To
the mixture, 4ml H,O was added slowly, and the mixture was extracted with EtOAc. The organic layers
were combined, washed with brine, dried over anhydrous Na,SO,, concentrated and purified by flash
column chromatography on SiO, (4:1 hexanes:EtOAc) to give 5b (19.8 mg, 75%) as a colorless oil .
Optical rotation: [o]p*=-34.87  (c 10.40, CH,Cl,)
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'H NMR (600 MHz, CDCls) § 7.29 — 7.26 (m, 2H), 7.24 (dd, J = 6.7, 1.6 Hz, 2H), 7.18 — 7.14 (m, 1H),
7.13 (dd, J=7.3, 1.5 Hz, 1H), 7.10 (td, J = 7.5, 1.7 Hz, 1H), 7.09 — 7.06 (m, 1H), 7.00 (dd,J=7.7,1.2
Hz, 1H), 5.71 (ddt, J=17.2, 10.2, 7.0 Hz, 1H), 5.24 — 4.87 (m, 2H), 3.61 (dd, J = 47.6, 14.7 Hz, 2H),
3.02 — 2.90 (m, 2H), 2.80 — 2.69 (m, 2H), 2.32 (s, 3H). *C NMR (150 MHz, CDCl;) & 148.5, 139.9,
135.8, 135.7, 129.5, 128.1, 128.0, 126.5, 126.2, 126.1, 126.1, 117.7, 66.6, 59.2, 47.2, 46.4, 44.5.
HRMS (ESI-TOF) m/z [M + H]' caled for C;oH,,N 264.1752, found 264.1752.

The enantiomeric excess was determined to be 86% by HPLC. [OD-Hcolumn, 230 nm, n-hexane:IPA =
98:2, 1.0mL/min]: 36.800 min (major), 28.380 min (minor);

General Procedure for Synthesis of 6q:

Pd(OAC),,5%
PPhs,10%

Br Et;N, 5eq
>
N.g, MeCN
O 0]
3q 6q

(R)-4-allyl-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline(6q):

To a solution of 3q (44.5 mg, 0.1 mmol), Pd(OAc), (1.1 mg, 0.005 mmol), PPh;(2.62 mg, 0.01 mmol ),
Et;N(70 ul, 0.5 mmol) in anhydrous MeCN (2 mL) stay at 90 °C under N, atmosphere, and the mixture
was stirred at the same temperature for 15 h until 3q was completely consumed (monitored by TLC).To
the mixture, saturated aqueous NH,Cl1 solution was added, and the mixture was extracted with EtOAc.
The organic layers were combined, washed with brine, dried over anhydrous Na,SO,, concentrated and
purified by flash column chromatography on SiO, (10:1 hexanes:EtOAc) afforded 32mg (0.1mmol, 89%
yield) of the Coupling product as a white solid (m.p.70.5-71.2 °C)..

Optical rotation: [a]p°=-42.22 (c 8.40, CH,Cl,);

'H NMR (400 MHz, CDCl3) & 8.18 (dd, J = 7.9, 1.2 Hz, 1H), 7.53 (d, J = 7.7 Hz, 1H), 7.43 — 7.35 (m,
3H), 7.34 — 7.28 (m, 1H), 7.21 (dt, J = 2.0, 1.5 Hz, 2H), 7.19 — 7.17 (m, 2H), 7.07 — 7.00 (m, 1H), 6.97
(dd, J=17.9, 0.7 Hz, 1H), 6.62 (d, J = 7.7 Hz, 1H), 5.59 (t, J = 2.4 Hz, 1H), 5.22 — 5.06 (m, 3H), 3.68
(dt, J=16.7, 2.3 Hz, 1H), 3.09 (dt, J = 16.7, 2.1 Hz, 1H). *C NMR (100 MHz, CDCl3) § 174.7, 164.4,
148.4, 147.0, 143.8, 140.6, 137.1, 134.4, 129.4, 129.1, 128.8, 128.7, 128.4, 127.7, 127.6, 126.5, 124.2,
124.0, 121.4, 104.8, 57.4, 48.1, 44.0. HRMS (ESI-TOF) m/z [M + H]" calcd for C,sH,0NO, 366.1494,
found 366.1494.

The enantiomeric excess was determined to be 91% by HPLC. [OD-H column, 254nm, n-hexane:IPA =
95:5, 0.5mL/min]: 50.920min (major), 39.027 min (minor);
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General Procedure for Synthesis of 7a-10a:

NaBH4

THF-MeOH

3a

(3S,4R)-4-allyl-2-benzyl-3-hydroxy-4-phenyl-3,4-dihydroisoquinolin-1(2H)-one(7a):

To a solution of 3a (0.367 g, | mmol) in anhydrous THF-MeOH (2:1, 5 mL) was added NaBH, (0.302
g, 8 mmol) portionwise at -5 °C under N, atmosphere, and the mixture was stirred at the same
temperature for 4 h until 3a was completely consumed (monitored by TLC).To the mixture, saturated
aqueous NH4CI solution was added, and the mixture was extracted with EtOAc. The organic layers
were combined, washed with brine, dried over anhydrous Na,SO,, concentrated, Purification by flash
column chromatography on SiO, (4:1 hexanes:EtOAc) to give 7 (0.307 g, 83%) as mixture of

diastereoisomers as a colorless oil.

SH

(3S,4R)-4-allyl-2-benzyl-4-phenyl-3-(p-tolylthio)-3,4-dihydroisoquinolin-1(2H)-one(8a):

The 7 (37 mg, 0.1 mmol) was dissolved in dichloromethane (1 mL) and cooled to —78 °C.
4-methylbenzenethiol (37.2 mg, 0.3 mmol) was added, and the reaction was allowed to stir for 5 min
under N,. 1 M solution of BF;.OEt; (0.9 mL, 0.9 mmol) in dichloromethane was added over 75 minutes
via syringe pump, and the reaction was subsequently allowed to gradually warm to 0 °C. The reaction
was quenched with aqueous NaHCQO;, diluted with EtOAc, and partitioned in a separatory funnel. The
aqueous layer was extracted twice with ethyl acetate, and the combined organic layers were washed
with brine, dried over MgSO,_and concentrated. 'H NMR analysis of the unpurified reaction mixture in
CDCI; revealed a revealed a >20:1 ratio of trans:cis diastereomers. Purification by flash column
chromatography on SiO, (10:1 hexanes:EtOAc) afforded 45.6 mg (0.1 mmol, 96% yield) of both
diastereomers of the product as a white solid (m.p.97.1-98.4 °C).

Optical rotation: [o]y" =-180.51 (c 11.80 , CH,Cl,);

'H NMR (400 MHz, CDCl;) 8 7.84 (dd, J=17.7, 1.3 Hz, 1H), 7.73 — 7.61 (m, 1H), 7.57 — 7.50 (m, 1H),
7.36 (td, J = 7.6, 1.1 Hz, 1H), 7.23 — 7.14 (m, 3H), 7.06 — 7.00 (m, 2H), 7.01 — 6.95 (m, 3H), 6.87 —
6.79 (m, 2H), 6.70 (d, J = 7.3 Hz, 2H), 6.37 (dd, J = 8.4, 1.0 Hz, 2H), 5.53 — 5.42 (m, 2H), 5.21 (dd, J
=17.2, 1.5 Hz, 1H), 5.13 — 5.00 (m, 2H), 3.83 (d, J = 14.6 Hz, 1H), 3.35 (dd, J = 15.1, 7.5 Hz, 1H),
3.09 (ddt, J = 15.1, 5.8, 1.7 Hz, 1H), 2.32 (s, 3H). °C NMR (100MHz, CDCl;) & 164.2, 143.0, 141.3,
138.7, 135.9, 135.4, 134.8, 132.1, 129.7, 129.2, 128.9, 128.4, 128.3, 127.9, 127.7, 127.5, 127.1, 126.8,
126.3,126.0, 118.4, 75.3, 50.4, 48.6, 43.3, 21.1.
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HRMS (ESI-TOF) m/z [M + H]" caled for C3,H3,NOS 476.2048, found 476.2051.
The enantiomeric excess was determined to be 92% by HPLC. [IA column, 230 nm, n-hexane:IPA =
94:6, 0.8 mL/min]: 28.487 min (major), 37.640 min (minor);

(3S,4R)-3,4-diallyl-2-benzyl-4-phenyl-3,4-dihydroisoquinolin-1(2H)-one(9a):

The 7 (37 mg, 0.1 mmol) was dissolved in dichloromethane (I mL) and cooled to —78 °C.
Allyltrimethylsilane (48 puL, 0.3 mmol) was added, and the reaction was allowed to stir for 5 min under
N,. A 1 M solution of BF3-OEt, (0.9 mL, 0.9 mmol) in dichloromethane was added over 75 minutes via
syringe pump, and the reaction was subsequently allowed to gradually warm to 0 °C. The reaction was
quenched with aqueous NaHCO;, diluted with EtOAc, and partitioned in a separatory funnel. The
aqueous layer was extracted twice with ethyl acetate, and the combined organic layers were washed
with brine, dried over MgSO,_and concentrated. 'H NMR analysis of the unpurified reaction mixture in
CDCI3 revealed a revealed a 5:1 ratio of trans:cis diastereomers. Purification by flash column
chromatography on SiO, (10:1 hexanes:EtOAc) afforded 31mg (80% yield) of both diastereomers of
the allylated product as a white solid (m.p.105.7-106.8 °C).

Optical rotation: [op°=-43.19 (c 14.20, CH,Cl,);

'H NMR (400 MHz, CDCl;) & 8.18 (dd, J = 7.6, 1.3 Hz, 1H), 7.60 (dt, J= 7.1, 3.6 Hz, 1H), 7.58 —7.53
(m, 1H), 7.47 (td, J=7.5, 1.4 Hz, 1H), 7.14 (t, J= 7.4 Hz, 1H), 7.03 (dd, J = 10.3, 4.7 Hz, 2H), 7.01 —
6.95 (m, 1H), 6.86 (dd, J = 10.1, 3.6 Hz, 2H), 6.84 — 6.78 (m, 2H), 6.56 — 6.50 (m, 2H), 5.81 — 5.64 (m,
1H), 5.61 — 5.43 (m, 1H), 5.28 (d, J = 14.7 Hz, 1H), 5.12 (dd, J = 17.1, 1.6 Hz, 1H), 5.07 — 4.92 (m,
3H), 3.95 (dd, J=17.9, 4.3 Hz, 1H), 3.89 (d, J = 14.7 Hz, 1H), 2.95 (dd, J = 15.0, 7.2 Hz, 1H), 2.80 (ddt,
J=15.0, 6.1, 1.6 Hz, 1H), 2.64 — 2.50 (m, 1H), 2.31 (dq, J = 14.4, 7.7 Hz, 1H)."*C NMR (100 MHz,
CDCly) 6 164.1, 143.5, 142.4, 136.7, 134.8, 134.7, 132.0, 130.2, 128.7, 128.6, 128.3, 127.8, 127.6,
127.0, 126.9, 126.3, 126.2, 118.0, 64.6, 51.1, 49.1, 41.9, 35.3.

HRMS (ESI-TOF) m/z [M + H]" caled for CosHosNO 394.2171, found 394.2172.

The enantiomeric excess was determined to be 92% by HPLC. [IA column, 230 nm, n-hexane:IPA =
94:6, 0.8mL/min]: 52.907 min (major),41.000 min (minor);

(3S,4R)-4-allyl-2-benzyl-3-(1H-indol-3-yl)-4-phenyl-3,4-dihydroisoquinolin-1(2H)-one(10a):
The 7 (37 mg, 0.1 mmol) was dissolved in dichloromethane (1 mL) and cooled to —78 °C. 1H-indole
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(36mg, 0.3 mmol) was added, and the reaction was allowed to stir for 5 min under N,. A 1 M solution
of BF;-OEt, (0.9mL, 0.9 mmol) in dichloromethane was added over 75 minutes via syringe pump, and
the reaction was subsequently allowed to gradually warm to 0 °C. The reaction was quenched with
aqueous NaHCO;, diluted with EtOAc, and partitioned in a separatory funnel. The aqueous layer was
extracted twice with ethyl acetate, and the combined organic layers were washed with brine, dried over
MgSO, and concentrated. 'H NMR analysis of the unpurified reaction mixture in CDCl; revealed a
revealed a 5:1 ratio of trans:cis diastereomers. Purification by flash column chromatography on SiO,
(10:1 hexanes:EtOAc) afforded 35mg (75% yield) of both diastereomers of the product as a white solid
(m.p. 79-79.6 °C).

Optical rotation: [a]p”=-118.81 (¢ 10.10, CH,Cl,);

'H NMR (400 MHz, ) & 8.44 (s, 1H), 8.30 (d, J = 7.1 Hz, 1H), 7.67 (d, J = 7.2 Hz, 1H), 7.61 — 7.51 (m,
2H), 7.38 (d, J= 6.4 Hz, 1H), 7.23 (d, J = 5.1 Hz, 2H), 7.18 (d, J = 7.3 Hz, 1H), 7.14 — 7.03 (m, 3H),
6.99 (t, J = 7.5 Hz, 2H), 6.74 (d, J = 7.0 Hz, 2H), 6.68 (d, J = 7.2 Hz, 2H), 6.29 (s, 1H), 5.39 (d, J =
14.8 Hz, 1H), 5.30 (s, 2H), 5.15 (s, 1H), 4.85 — 4.71 (m, 2H), 3.43 (d, J = 14.8 Hz, 1H), 2.76 (d, J =
15.7 Hz, 1H), 2.57 (dd, J = 15.4, 8.2 Hz, 1H). C NMR (100 MHz, ) § 164.2, 144.2, 142.4, 136.3,
135.4, 135.0, 132.2, 130.6, 128.6, 128.3, 128.2, 128.1, 127.8, 127.3, 127.1, 126.9, 126.3, 122.6, 122.2,
120.1,117.9, 117.2, 112.6, 111.5, 53.4,49.9, 48.3, 42.1.

HRMS (ESI-TOF) m/z [M + H]" calcd for C33H,0N,0 469.2280, found 469.2282.

The enantiomeric excess was determined to be 92% by HPLC. [IC column, 230 nm, n-hexane:IPA =
85:15, 1.0mL/min]: 10.413 min (major),8.627 min (minor);
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Single X-ray structure date Of 8a:

Bond precision: C-C = 0.0043 A Wavelength=1.54184
Cell: a=9.25182(19) b=14.2225(3) ¢=10.38203(19)
alpha=90 beta=106.464(2) gamma=90

Temperature: 293 K

Calculated Reported

Volume 1310.10(5) 1310.09(4)

Space group P21 P1211

Hall group P2yb P 2yb

Moiety formula C32 H29N O SC32H29NO S

Sum formula C32 H29N O SC32H29N O S

Mr 475.62 475.62

Dx,g cm-3 1.206 1.206

722

Mu (mm-1) 1.274 1.274

F000 504.0 504.0

F000’ 505.92

h,k,lmax 11,17,12 11,17,12

Nref 5278[ 2751] 3578

Tmin, Tmax 0.858,0.903 0.805,1.000

Tmin’ 0.858

Correction method= # Reported T Limits: Tmin=0.805 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.30/0.68 Theta(max)= 73.527
R(reflections)= 0.0360( 3452) wR2(reflections)= 0.1027( 3578)
S =1.056 Npar= 326
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'H and *C NMR Spectra:
(R)-4-allyl-2-benzyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3a):
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(R)-2,4-diallyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3c):
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(3d):
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(R)-4-allyl-2-benzyl-7-methoxy-4-phenylisoquinoline-1,3(2H,4H)-dione(3e):

rE8E+08

(- 7E+08

rSE+08

4E+08

r2E+08

r1E+08

r1E+09

- 1E+09

r1E+09

r1E+09

rO9E+08

(8E+08

7E+08

EE+08

- SE+08

4E+08

r3E+08

ZE+08

1E+08

F—1E+08

20k
EH _\—.HY

caca
22

20

30

&0

T T T
10 100 80 80 T
£1 (ppm)

T
120

T T T
220 210 200

T
250

S32



(R)-4-allyl-2-benzyl-4-(4-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(3f):
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(R)-4-allyl-2-benzyl-4-(4-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3Qg):
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(R)-4-allyl-2-benzyl-4-(p-tolyl)isoquinoline-1,3(2H,4H)-dione(3h):
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(R)-4-allyl-2-benzyl-4-(4-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3i):
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(R)-4-allyl-2-benzyl-4-(m-tolyl)isoquinoline-1,3(2H,4H)-dione(3j):
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(R)-4-allyl-2-benzyl-4-(3-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3k):
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(R)-4-allyl-2-benzyl-4-(3-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3l):
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(R)-N-(3-(4-allyl-2-benzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)acetamide(3m
):
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(R)-3-(4-allyl-2-benzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)benzonitrile(3n):
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(R)-4-allyl-2-benzyl-4-(2-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(30):
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(R)-4-allyl-2-benzyl-4-(2-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3p):
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(R)-4-allyl-2-benzyl-4-(2-bromophenyl)isoquinoline-1,3(2H,4H)-dione(3q):
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(R)-4-allyl-2-benzyl-4-(2-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3r):
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(R)-4-allyl-2-benzyl-4-(o-tolyl)isoquinoline-1,3(2H,4H)-dione(3s):

—T.ar

1E+08 TE-08
FeE+07
6E+07
F4E+07
l2e+07 [eE-08

0

4E+08

r4E+08

ZE+08

ZE+08

rZE+08

1 UWL\L_ TN -

hi
H H-5E+07

304
2.03-]
10—

w A Lol

130, 28
128,36
1747
20, 28

1E+09

— 17479
164,55
14303
=140 &1
—126.07
12078

55
—8. 30
—3. 83

4

r9E+08

8E+08

- TE+08

tS5E+08

-3E+08

r1E+08

il N

=-1E+08

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
230 220 210 200 190 18O 17O 180 150 140 130 120 110 1000 90 80 T 60 G0 40 30 20 10 o -0 -20 -30
£1 (ppm)

S46



(R)-4-allyl-2-benzyl-4-(2,4-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3t):

@ rn SSe  wueEs =% moco

RNV PR A RNB RS S

[F1E+02

2,00
2.88
.30
—1. 44

[2E+08

[~1E+0%

[F1E+08

[F1E+0%

[~SEH0T
[F1E+0%

[-EE+08

[-SE+08

[~4E+0E

[-3E+08

[-2E+08

[~1E+08

[—1E+0E

0.0

?
NDE‘I

3
Lol
L0
500
5137

-
ea
0
B

|

|
o

|
e

— 175,03
— 164, 7
e A3 3T
130,99
— 133,38
12v. 47
i\ZO 13
— 120,75
5
—48.49
——13.80

_-z102
20024
T
:

[EE+0E

[F4E+08

[4E+08

[~2E+08
[-2E+08
[-IE+0E
[~1E+08

[~SE+0T

[ JJI“L J“ “ . R

[—SE+0T

T T T T T T T T T T T T T T T
230 20 210 200 190 180 170 160 150 140 130 120 110 100 0¥ & W@ 0w 0 20 10 0o -0 W -
£1 (pp=l

S47



(R)-4-allyl-2-benzyl-4-(3,5-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3u):
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(R)-4-allyl-2-benzyl-4-(3,4-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3v):
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(R)-4-allyl-2-benzyl-4-(3-chloro-4-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(3w):
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(R)-4-allyl-2-benzyl-4-(5-chloro-2-methylphenyl)isoquinoline-1,3(2H,4H)-dione(3x):
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(R)-4-allyl-2-benzyl-4-(naphthalen-2-yl)isoquinoline-1,3(2H,4H)-dione(3y):
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(R)-4-allyl-2-benzyl-4-(1H-indol-5-yl)isoquinoline-1,3(2H,4H)-dione(3z):
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(R)-4-allyl-4-(benzo[b]thiophen-5-yl)-2-benzylisoquinoline-1,3(2H,4H)-dione(3aa):
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(R)-2-benzyl-4-cinnamyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3ab):
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(R,E)-2-benzyl-4-phenyl-4-(3-(p-tolylallyl)isoquinoline-1,3(2H,4H)-dione(3ac):
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(R,E)-2-benzyl-4-(3-(4-fluorophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ad):
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(R,E)-2-benzyl-4-(3-(4-chlorophenyl)allyl)-4-phenyl
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(R,E)-2-benzyl-4-(3-(4-bromophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3af):
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(R,E)-2-benzyl-4-(3-(4-nitrophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ag):
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(R)-2-benzyl-4-(2-methylallyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ah):
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(R)-2-benzyl-4-(2-bromoallyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ai):
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(R)-methyl2-((2-benzyl-1,3-dioxo-4-phenyl-1,2,3,4-tetrahydroisoquinolin-4-yl)methyl)acrylat
e(3aj):
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(R)-2-benzyl-4-(2-oxopropyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(4a)

rZE+09

- ZE+09

r1E+09

r1E+09
- 1E+09

r3E+08

r2E+08
- 1E+08

-—1E+08

-09
- ZE+09

ZE+09

t~2E+09

r2E+09

- 1E+09

r1E+09

- 1E+09

r1E+09

r1E+09

rO9E+08

r8E+08

7E+08

GE+08

r-1E+08

& El =) o] =)
L L L L L
Lo
!
L cu
!
-
[~
— o
Eo £0 08— —e
b 1 — —
1ne— a0 E1 M
VE B .
0L e
Lo
0rE
e - .
E.MW =021
GE i
W@y — =l
vl
o
a1 802
B
o we [ B
860 .8 £e et
2104 bt = 89071
L a2t 16° 921
1 - 01"z
fan ”.ﬂn_ o 44zl
e P £8° U7
e dr = 5 8641
.\ oo Ve BLT
T £6° 821
koo —
mmm 0 GEl —_——
— . o
Vel Tooct [l
veH 0" pEl— —
L o £6° 981 — —
3 2 8 3 s T — -
T I T T T ERIEe
=l & 5 | 8 )
L 1 1 I I I o P
e _ b Lg 06" 051
L o par— —
=}
6 pA— —
Loy
o
Lo
a
Lo
2
Lo
9
Lo
“°

=20 -30

-10

40 3020 10

&0

220 210 200 180 180 1700 180 160 140 130 120 110 1000 80 80 T
£1 (ppm)

250

S64



(R)-2'-benzyl-3-methylene-2,3-dihydro-1'H-spiro[indene-1,4'-isoquinoline]-1°,3'(2"H)-dione(5

b):
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(R)-4-allyl-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline(6q):
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(3S,4R)-4-allyl-2-benzyl-4-phenyl-3-(p-tolylthio)-3,4-dihydroisoquinolin-1(2H)-one(8a):
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-1(2H)-one(%a):
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(3S,4R)-3,4-diallyl-2-benzyl-4-phenyl-3,4-dihydro
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(3S,4R)-4-allyl-2-benzyl-3-(1H-indol-3-yl)-4-phenyl-3,4-dihydroisoquinolin-1(2H)-one(10a):

T8 EBHESEE & EBREE EEZ €3 BETEEBEE
e oo @ o o e N i cioiieicici
23 28 Hm DES85ER EXSSs SN S| NNy
h‘\T '—\T KTT\TLN*.:\:TP DT‘TD I

lo.z

lo.g

o4

lo.z

.0

_JULJM{WU U_M I AT,

L L My L
58 2EBFE RE = 283 7 B 88
A it i Cho o s ==
T T T T T T T T T T T T T T T T T T T
4 13 12 11 10 9 ] e 5 4 3 2 1 0 -1 -2 -3 -4
£1 (ppml
E NI¥ =849 228 == =
= pog =T W=D O o= e
3 T8 #ms5 5= =: G oE oo
T SIS AT 71

o L ) S

4.0

3.5

&9

0. 75

0. &3

[-0. 80

(0. 45

0. 40

[-0. 33

[-0. 30

0. 10

[-0. 93

(0. 00

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
250 240 230 220 210 200 190 1BO 170 180 150 140 130 120 110 100 0 E i 0 0 40 E 2 10 0 -1 -0 -3 0 -2
1 (pp

S69



HPPLC spectra:
(R)-4-allyl-2-benzyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3a):

160 —z
140 —E
120 —i
100 —i
BO —E
60 —i
40 —
20 — J
0 - . ' .
4 8 10 12 14 16 18 20
No. Ret.Time Peak Name Area Rel.Area
min %
1 10.933 n.a. 7003000 50.195
2 15.067 n.a. 6948573 49.805
Total: 13951573 100.00
400 —
300 —
200 —
100 3 .
0 E ')\_ |/-‘\I r
0 4 8 10 12 14 16 18 20
No. Ret.Time Peak Name Area Rel.Area
min %
1 11.114 n.a. 821506 4.079
2 15.267 n.a. 19320072 95.921
Total: 20141578 100.00
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(R)-4-allyl-2-methyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3b):

400 = W
300
200 —
100

0 i JL . ! : f

0 4 ] 10 12 14 16 18 20 22 24 26
No. Ret.Time Peak Name Area Rel.Area
min %

1 14.540 n.a. 16842607 49.824
2 19.227 n.a. 16961552 50.176
Total: 33804159 100.00

1200 =

1000 —

800 —

600 —

400 =

200 = :

0 3 ~ AL A
4 10 12 14 16 18 20 22 24 26
No. Ret.Time Peak Name Area Rel.Area
min %

1 14.627 n.a. 3426565 5.744
2 19.180 n.a. 56232852 94.256
Total: 59659417 100.00
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(R)-2,4-diallyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3c):

3 \
600 —
500 3
400 -
300 3
200 —
100 = k
0 _g_J"-\_f\* — J ] I] \ ] - .
.IIIIIIIIIIIIIIIIlIIIIIlIIlIIIlIlIIIlIIIIIlIIII
0 5 10 15 20
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.420 n.a. 19905740 50.126
2 12.820 n.a. 19805876 49.874
Total: 39711616 100.00
1600 —2
1400 —g
1200 —z
1000 —i
800 —
600 —i
400 —E
200 —2 J
0 _E I/\_L : 1
-llll IIII|IIII llIIIIIIIIIIIIlIIII IlIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIII|IIII'IIIIIIII
0 2 4 [ 8 10 12 14 16
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.407 n.a. 2778082 5.312
2 12.733 n.a. 49521351 94.688
Total: 20141578 100.00
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(R)-4-allyl-2,4-diphenylisoquinoline-1,3(2H,4H)-dione(3d):

500 —

400 =

300 —

200 3

100 —3

0 3
4 6 8 10 12 14 16 18 20 22
No. Ret.Time Peak Name Area Rel.Area
min %

1 13.147 n.a. 6347070 48.609
2 16.580 n.a. 6710332 51.391
Total: 13057402 100.00

600 -

500 —

400

300 =

200

100 J

0 3 /L o~ ,
0 4 [ ] 10 12 14 16 18 20
No. Ret.Time Peak Name Area Rel.Area
min %

1 13.160 n.a. 732871 2.674
2 16.400 n.a. 26675537 97.326
Total: 27408408 100.00
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(R)-4-allyl-2-benzyl-7-methoxy-4-phenylisoquinoline-1,3(2H,4H)-dione(3e):

200 __.

150

100 :

50

0 3 : .
4 10 12 14 16 18 20 22
No. Ret.Time Peak Name Area Rel.Area
min %

1 10.853 n.a. 7714723 49.970
2 14.587 n.a. 7723911 50.030
Total: 15438634 100.00
600

500 —

400 3

300

200

100 —E . J

0 % N I/-\_L . I

0 4 8 10 12 14 16 18 20
No. Ret.Time Peak Name Area Rel.Area
min %

1 10.713 n.a. 1347808 5.254
2 114.307 n.a. 24348920 94.755
Total: 25696728 100.00
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(R)-4-allyl-2-benzyl-4-(4-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(3f):

250 —
200
150 —
100 —
50
= . - '
IlllllllllllllIlllIlIIIIlllIllIIlIIlIIIIIIIllIIlllllllllllllIlllllllllllll
0 2 4 [ 8 10 12 14
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.480 n.a. 9994314 50.382
2 11.120 n.a. 9842936 49.618
Total: 19837250 100.00
600 _E
500 —E
400 —E
300 —E
200 —
100 —E
0 ? j\ |_/-\_'| L
T T T T T T T T T
0 2 4 6 8 10 12 14 16
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.273 n.a. 872572 3.785
2 10.847 n.a. 22178076 96.215
Total: 23050648 100.00
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(R)-4-allyl-2-benzyl-4-(4-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3g):

1400 —
1200 —
1000 —
800 —
600 —
400 —
200 — J
U ; T . T
| RAARARARS DL L L DL AL D DR DA
2 6 8 10 12 14
No. Ret.Time Peak Name Area Rel.Area
min %
1 6.933 n.a. 33468262 49.655
2 9.227 n.a. 33933196 50.345
Total: 67401458 100.00
1500 —
1000 —
500 —
= VA | J .
0 1 2 3 4 5 6 7 8 9 10 11 12 13
No. Ret.Time Peak Name Area Rel.Area
min %
1 6.880 n.a. 1674245 4,162
2 9.080 n.a. 38554949 95.838
Total: 40229194 100.00
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(R)-4-allyl-2-benzyl-4-(p-tolyl)isoquinoline-1,3(2H,4H)-dione(3h):

250

200

150

100

50

0 4 10 12 14 16 20 22 24
No. Ret.Time Peak Name Area Rel.Area
min %

1 10.093 n.a. 9910361 49.804
2 18.013 n.a. 9988423 50.196
Total: 100.00

700 —

600 —

500 —

400 —

300 —

200 —

100 —

. . Y
4 10 12 14 16 20 22 24
No. Ret.Time Peak Name Area Rel.Area
min %

1 11.720 n.a. 908562 3.075
2 19.073 n.a. 28637544 96.925
Total: 29546106 100.00
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(R)-4-allyl-2-benzyl-4-(4-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3i):

800 3
600 —
400
200 3
0 J L
0 5 10 15 20 25 30 35 40
No. Ret.Time Peak Name Area Rel.Area
min %
1 19.260 n.a. 36468702 46.038
2 36.420 n.a. 42744862 53.962
Total: 79213564 100.00
1600 3
1400 —i
1200 —
1000 —
800 —
600 —
400 —
200 —z
U g I/\_I 1
0 5 10 15 20 25 30 35 40 45
No. Ret.Time Peak Name Area Rel.Area
min %
1 18.800 n.a. 4127846 3.679
2 34.560 n.a. 1.080E+08 96.321
Total: 1.121E+08 100.00
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(R)-4-allyl-2-benzyl-4-(m-tolyl)isoquinoline-1,3(2H,4H)-dione(3j):

500
400 3
300 =3
200 =3
100 }
0 f j\ ! :
0 2 4 [3 B 10 12 14 16 18
No. Ret.Time Peak Name Area Rel.Area
min %
1 10.227 n.a. 18192938 49.937
2 13.467 n.a. 18238950 50.063
Total: 36431888 100.00
500 —
400
300 —
200 —
100 — : }
0 E j\ e —
_IlllIIIII|IlII|IIIIIIIII|IllI|IlIIIlIIlIIIll|Ill||ll|||lIIlIIIlI|Illllllllllllllllllllllll
0 2 4 6 8 10 12 14 16 18
No. Ret.Time Peak Name Area Rel.Area
min %
1 10.093 n.a. 527996 2.555
2 13.160 n.a. 20137003 97.445
Total: 20664999 100.00
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(R)-4-allyl-2-benzyl-4-(3-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3k):

400 3
300 —
200 -
100

1A ] JAN

4 6 10 12 14 16 18 20 22 24 26 2B
No. Ret.Time Peak Name Area Rel.Area
min %

1 15.053 n.a. 20251715 49,918
2 22.727 n.a. 20317882 50.082
Total: 40569597 100.00
150 :
100

50 —

0 3 A VAN _J

4 ] 10 12 14 16 18 20 22 24 26 28
No. Ret.Time Peak Name Area Rel.Area
min %

1 15.200 n.a. 541562 5.548
2 22.900 n.a. 9219452 94.452
Total: 9761014 100.00
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(R)-4-allyl-2-benzyl-4-(3-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3I):

700 3
600 —
500 —
400 3
300
200 —
100 =
0 3 : :
0 4 6 8 10 12 14 16 18 20 22 24 26 28
No. Ret.Time Peak Name Area Rel.Area
min %
1 18.140 n.a. 20302865 50.572
2 22.080 n.a. 19843860 49.428
Total: 40146725 100.00
500 —
400 =
300 =
200 =
100 3 _ J
0 f _/K _r/.\_A : L —
4 6 8 10 12 14 16 18 20 24 26 28
No. Ret.Time Peak Name Area Rel.Area
min %
1 18.200 n.a. 2615808 7.077
2 21.887 n.a. 34348915 92.924
Total: 36964723 100.00

S81




(R)-N-(3-(4-allyl-2-benzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)phenyl)acetamide(3m

):
700 —
600 —
500 —
400 —
300 —
200 —
100 —
0 _§ N L : 1
‘Illllllllllllllll'llllllIllllllllll|IIIIIII|IIIII|IIIIIIIIIIIIIlIIIIllIIIIIIIlIIIIIIIlIlllllllllll
0 5 10 15 20 25 30 35 40 45
No. Ret.Time Peak Name Area Rel.Area
min %
1 17.047 n.a. 40321223 50.213
2 35.893 n.a. 39979934 49,787
Total: 80301157 100.00
600
500
400 —
300 3
200 —
100 -
N N /\ |
‘lllllllllllllllllllllll|I|l|l|l|l|l|l|l|l|l|Illllllllll|l|l|IIIIIlIIllIllIIlllIlIlllllllllllllll
0 5 10 20 30 40 45
No. Ret.Time Peak Name Area Rel.Area
min %
1 17.093 n.a. 2869903 4.067
2 35.760 n.a. 67690234 95.933
Total: 70560137 100.00
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(R)-3-(4-allyl-2-benzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)benzonitrile(3n):

140
120
100
BO
60
40
20
v J
IlllllllllllllIlllllll|I|l|l||||ll|l|l|l|IIIIIllllllllllllllIllllllllllllllll
0 5 10 15 20 25 30 35
No. Ret.Time Peak Name Area Rel.Area
min %
1 17.233 n.a. 6583006 49.800
2 29.040 n.a. 6635984 50.200
Total: 13218990 100.00
350 3
300 3
250 3
200 3
150 =
100 3
50 3 -
0 :é I\__ I/\\_A - 1
1IlllllllllllllllllllllllIIIIIIIIIIIIIllllllllllll|I|I|I|lIIIIIIIIIIIIIIIIIIII
0 5 10 15 20 25 30 35
No. Ret.Time Peak Name Area Rel.Area
min %
1 17.113 n.a. 1371208 6.144
2 28.360 n.a. 20947284 93.856
Total: 22318492 100.00
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(R)-4-allyl-2-benzyl-4-(2-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(30):

1200 =

1000 —

800 —

600 -

400 —

200 —

0 J .
0 5 10 15 20 25 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %

1 33.967 n.a. 1.015E+08 49.373
2 44,520 n.a. 1.041E+08 50.627
Total: 2.057E+08 100.00

500 —

400 —E

300 —:

200 —

100 = K

0 E If\_n _TJ )
1] 5 10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %

1 34.227 n.a. 1736475 3.533
2 43.920 n.a. 47407759 96.467
Total: 49144234 100.00
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(R)-4-allyl-2-benzyl-4-(2-chlorophenyl)isoquinoline-1,3(2H,4H)-dione(3p):

140 -
120 — ‘\
100 —
80 —
60 —
40 =
20
0 E - 1 L
10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %
1 27.773 n.a. 11763371 49.961
2 44,813 n.a. 11781928 50.039
Total 23545299 100.00
300
250 {
200 E
150 {
100 E
50 {
0 3 , -
0 10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %
1 27.427 n.a. 791360 2.918
2 43.707 n.a. 26327905 97.082
Total: 27119265 100.00
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(R)-4-allyl-2-benzyl-4-(2-bromophenyl)isoquinoline-1,3(2H,4H)-dione(3q):

250 3
200 m
150 3
100 3
50 3
0 3 J . . M
4 6 8 10 12 14 16 18 20 22
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.700 n.a. 6665893 49.685
2 13.827 n.a. 6750394 50.315
Total: 100.00
350 —E ﬂ
300 3 .
250 3
200 3
150 3
100 3
0 3 VaN _ A
0 4 6 8 10 12 14 16 18
No. Ret.Time Peak Name Area Rel.Area
min %
1 10.260 n.a. 404960 4.248
2 13.880 n.a. 9128309 95.752
Total: 9533269 100.00
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(R)-4-allyl-2-benzyl-4-(2-methoxyphenyl)isoquinoline-1,3(2H,4H)-dione(3r):

200 :
150 :
100
50 :
0 . '
2 4 [ 10 12 16 18 22 24 26
No. Ret.Time Peak Name Area Rel.Area
min %
1 16.567 n.a. 10037840 50.258
2 20.267 n.a. 9934624 49.742
Total: 100.00
500 —5
400 —E
300 —E
200 —E
100 —E
0 _E N .
0 2 4 10 12 16 18 22 24 26
No. Ret.Time Peak Name Area Rel.Area
min %
1 15.887 n.a. 1101849 3.828
2 18.980 n.a. 27680706 96.172
Total: 28782555 100.00
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(R)-4-allyl-2-benzyl-4-(o-tolyl)isoquinoline-1,3(2H,4H)-dione(3s):

200 -
150 —_
100 —_
50 —_
0 ] .
4 6 8 10 12 14 16 20 22
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.967 n.a. 7664974 49.288
2 15.027 n.a. 7886312 50.712
Total: 15551286 100.00
200 :
150 :
100 :
50 :
0 '
4 [ 10 12 14 16 18 20 24 26 28
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.987 n.a. 139912 1.628
2 14.873 n.a. 8452545 98.372
Total: 8592457 100.00
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(R)-4-allyl-2-benzyl-4-(2,4-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3t):

120

100 =

80 3

60

40 3

20 3

0 _§$J /\\_'_ 1

0 2 4 6 10 12 14 16 18 20 22 24 26 28
No. Ret.Time Peak Name Area Rel.Area
min %

1 11.687 n.a. 5783210 51.721
2 22.087 n.a. 5398335 48.279
Total: 11181545 100.00
500 —

400 =

300 —E

200

100 _

0 _?M IJ/\_I_ S— L
0 2 4 [ 10 12 14 16 18 20 22 24 26
No. Ret.Time Peak Name Area Rel.Area
min %

1 11.593 n.a. 1377622 4.333
2 21.520 n.a. 30416691 95.667
Total: 31794313 100.00
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(R)-4-allyl-2-benzyl-4-(3,5-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione, (3u):

500
400 3
300
200 —
100 3 J
0 3 . :
-IIllllllIIlllllllllllllllllll|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIIIIIIIIIIIIIlIIIII
0 2 4 6 8 10 12 14 16 18
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.753 n.a. 19443759 50.207
2 11.953 n.a. 19283059 49.793
Total: 38726818 100.00
1200
1000 —E
800 —
600 —
400 —E
200 —
0 % N . N )
0 2 4 6 8 10 12 14 16 18
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.587 n.a. 1175877 2.657
2 11.713 n.a. 43079992 97.343
Total: 44255869 100.00

S90




(R)-4-allyl-2-benzyl-4-(3,4-dimethylphenyl)isoquinoline-1,3(2H,4H)-dione(3v):

400 —E
350 =
300 —Eé
250 é
200 —Eé
150 —E
100 —E
50 3
0 3 N N
10 15 20 25 30 35 40 45 50 55 &0 65 T0
No. Ret.Time Peak Name Area Rel.Area
min %
1 47.147 n.a. 42854717 50.982
2 59.233 n.a. 41204090 49.018
Total: 84058807 100.00
300 3
250 EE
200 3
150 EE
100 3
50 EE
0 :E k /M/\L J -
10 15 20 25 30 35 40 45 50 55 60 &5 70
No. Ret.Time Peak Name Area Rel.Area
min %
1 49.113 n.a. 32512788 98.012
2 63.673 n.a. 659400 1.988
Total: 33172188 100.00
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(R)-4-allyl-2-benzyl-4-(3-chloro-4-fluorophenyl)isoquinoline-1,3(2H,4H)-dione(3w):

250
200 =
150
100 =
50 3
0 E K | 1
0 2 3 6 9 10 11 12 13 14
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.140 n.a. 9038573 49.964
2 10.647 n.a. 9051611 50.036
Total: 18090184 100.00
400
300
200
100
0 LN
2 3 6 7 9 10 11 12 13
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.113 n.a. 730864 4.074
2 10.587 n.a. 17208567 95.926
Total: 17939431 100.00
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(R)-4-allyl-2-benzyl-4-(5-chloro-2-methylphenyl)isoquinoline-1,3(2H,4H)-dione(3x):

140 —
120 -
100 —
80 —
60 —
40 —
20 — b
0 g k - 1
0 5 10 15 20 25 30 40
No. Ret.Time Peak Name Area Rel.Area
min %
1 27.513 n.a. 15415015 49.146
2 33.560 n.a. 15950810 50.854
Total: 31365825 100.00
1400 —E
1200
1000 —
800 —
600 —
400
200 3
0 % )'\-—\4L I_/\_I : |
_IlllllllllIII|l|IIIlIlIIIIIlIIIIIIIIIIIIIII'IIllIIIIIII'IIIlIIIIIIllIIIlIIIIIIIlIIIIIIIlII
0 5 10 15 20 25 30 35 40 45
No. Ret.Time Peak Name Area Rel.Area
min %
1 27.593 n.a. 6962833 3.697
2 32.353 n.a. 1.813E+08 96.303
Total: 1.883E+08 100.00
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(R)-4-allyl-2-benzyl-4-(naphthalen-2-yl)isoquinoline-1,3(2H,4H)-dione(3y):

1400 =
1200 3
1000 —
800 —
600
400 3
200
0 3 [L :
-I|III|III|Illllll|l|||l|IIIIIllllIlllllllllllllllllllllIllllll
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %
1 14.507 n.a. 73160862 49.428
2 24.240 n.a. 74853790 50.572
Total: 1.480E+08 100.00
1500 —
1000 —
500 —
U _‘ e I/\\_l IJ |
-III|I|IIIIIIIIIIIII|III|IIIIIlllIIllIIIIIIIII'I'III'IIIII|III'I|IIIII|
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %
1 14.673 n.a. 4664627 4.379
2 24.393 n.a. 1.018E+08 95.621
Total: 1.065E+08 100.00
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(R)-4-allyl-2-benzyl-4-(1H-indol-5-yl)isoquinoline-1,3(2H,4H)-dione(3z):

350 :E
300 =
250 3
200 3
150 3
100 =
50 3
03 —
-llI|I|I|I|I|IlllllllIllllllllllllllllllllll|I|IIIIIII|IIIIIIIII|l|ll|||'
0 5 10 15 20 25 30 35
No. Ret.Time Peak Name Area Rel.Area
min %
1 8.813 n.a. 13585512 50.366
2 25.840 n.a. 13388037 49.634
Total: 26973549 100.00
800 _§
700 3
600 —
500 —i
400 —z
300 —
200 —
100 —
-IIIIIII|IlllIIIIIIIlI|I|IIIIIIIIIIIII'IIIIllllllllllllllllllllllllll
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %
1 8.680 n.a. 3175922 5.115
2 24.400 n.a. 58909091 94.885
Total: 62085013 100.00
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(R)-4-allyl-4-(benzo[b]thiophen-5-yl)-2-benzylisoquinoline-1,3(2H,4H)-dione(3aa):

350 3
300 3
250 3
200 3
150 3
100 3
50 =
- L\
0 10 15 20 25 30 35 45 50
No. Ret.Time Peak Name Area Rel.Area
min %
1 30.940 n.a. 12716488 50.084
2 41.780 n.a. 12691868 49,952
Total: 100.00
1000 —i
800 —
600 —
400 —
200 —
I N A J
10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %
1 30.827 n.a. 2591415 3.288
2 41.233 n.a. 76221532 96.712
Total: 100.00
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(R)-2-benzyl-4-cinnamyl-4-phenylisoquinoline-1,3(2H,4H)-dione(3ab):

400 3 “
350 —fé
300 —f
250 —Eg
200 —Eg
150 —f
100 —fg
N éw k
0 —Eg T : T
__III|I|l|l||IIIIIIIIIIllllllllllIIIIIIIIIIIIlIIIlIIIIIlIIIIIIIII
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %
1 10.847 n.a. 10883435 50.057
2 28.127 n.a. 10858592 49.943
Total: 21742027 100.00
500 =
400
300 =
200
100 —
] —;;Fb—f\_——ﬂ_j\]\_lj \ L , 1
llllllllIIFIIII'II!II|I|Illllllllllllllll|I|I|l|l|||l|l||IIIIIIIlII
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %
1 10.800 n.a. 13917640 98.713
2 27.867 n.a. 181469 1.287
Total: 14099109 100.00
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(R,E)-2-benzyl-4-phenyl-4-(3-(p-tolylallyl)isoquinoline-1,3(2H,4H)-dione(3ac):

200
150 A 2
. O
100 N\Bn
(0]
50
0 J L T :
Illlllllll|l|llIlllllllllllllllllllllllIIl'l'IIIIIIIIIIIIIIIIIIIIIIIIF
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %

1 8.867 n.a. 6086755 50.402
2 27.427 n.a. 5989625 49,598
Total: 12076380 100.00

400 3

300

200

100 -3

0 _E—/R&/—J\‘J_ I/"\.._ 1
.IIIIIIIII|IIIIIIllllIllIIIIllIIIIlllllIIIIIIIlllllllllllllllllllll
0 5 10 15 20 25 30
No. Ret.Time Peak Name Area Rel.Area
min %

1 8.807 n.a. 15100679 95.977
2 26.893 n.a. 633045 4.023
Total: 15733724 100.00
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(R,E)-2-benzyl-4-(3-(4-fluorophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ad):

120
100 —
80 =
60 —
40 —
20 —
0 L\
_-'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'|'
0 5 10 15 20 25 30 35
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.753 n.a. 3172034 50.767
2 28.007 n.a. 3076184 49.233
Total: 6248218 100.00
500 — 1
| O
400 — .
300 —
200 —
100 =
0 E e —l\,_j_h_r\ N
0 5 10 15 20 25 30 35
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.740 n.a. 14789832 95.178
2 27.660 n.a. 749340 4.822
Total: 15539172 100.00
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(R,E)-2-benzyl-4-(3-(4-chlorophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ae):

100 -
80 3
60 —
40 3
20
0
0 5 10 15 20 25 30 35 40 45
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.667 n.a. 2841075 52.692
2 35.347 n.a. 2550778 47.308
Total: 5391853 100.00
600 3
500 —
400-%
300-%
200 3
100-%
0 _i____/‘\-f\_o-f\,_'_\l . |
-Illll|I|III|I|IIIII|I|IIIII|IlllllllllllllllllllllllIlllllllllllllllllllllllIIIIIII
0 5 10 15 20 25 35 40
No. Ret.Time Peak Name Area Rel.Area
min %
1 9.653 n.a. 15858360 97.729
2 34.707 n.a. 368480 2.271
Total: 16226840 100.00
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(R,E)-2-benzyl-4-(3-(4-bromophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3af):

600 'i

500

400 -%

300 =

200 3

100

0 _E_,’\.ﬁ_/\_/ug
0 5 10 15 20 25 30 35 40
No. Ret.Time Peak Name Area Rel.Area
min %

1 8.727 n.a. 13388743 49.707
2 35.140 n.a. 13546528 50.293
Total: 26935271 100.00

600-%

500-%

400 =

300 3

200-%

100 =

0] A —_
I|I|IIIIIIllI|IIIIlII|IIIIIIIIllI|IIlIlII|IIllllllllI|IIlIlIIIIllllllllllllllllll
0 5 10 15 20 25 30 35 40
No. Ret.Time Peak Name Area Rel.Area
min %

1 8.733 n.a. 15017953 97.817
2 34.093 n.a. 335117 2.183
Total: 15353070 100.00
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(R,E)-2-benzyl-4-(3-(4-nitrophenyl)allyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ag):

70
60
50
40
30
20
10
0 : : L
IIIIIIlIIlIIIIlIlIIIlIlII lllllllllllllllllll lIlllIllllllll|lIIIIlIIIIIIIIIlIl
0 10 20 30 40 50 &0 70
No. Ret.Time Peak Name Area Rel.Area
min %
1 14.367 n.a. 2101513 50.829
2 66.953 n.a. 2032981 49.171
Total: 4134494 100.00
250 A\
200 E
150 E
100-;
50 =
0 :; LS — L ~ r 1
_Illl|llIIIIIIIlIllI|IIIIIlIll|IIlIIIlIIIlIIlIIIII|llllllllllllllllllllllll LEL L
0 10 20 30 40 50 &0 70
No. Ret.Time Peak Name Area Rel.Area
min %
1 14.213 n.a. 8055454 97.163
2 65.413 n.a. 235217 2.837
Total: 8290671 100.00
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(R)-2-benzyl-4-(2-methylallyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ah):

100 =
80 —
60 —
40
20
0
0 2 3 [ 7 9 10 11 12 13
No. Ret.Time Peak Name Area Rel.Area
min %
1 7.267 n.a. 2542286 50.946
2 8.307 n.a. 2447883 49.054
Total: 4990169 100.00
160
140-%
120-%
100-%
Bﬁ-é
60 —
40 —
20-%
0 :E I/-"-._ L L
2 4 5 7 9 10
No. Ret.Time Peak Name Area Rel.Area
min %
1 7.273 n.a. 101856 2.642
2 8.307 n.a. 3753819 97.358
Total: 3855675 100.00
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(R)-2-benzyl-4-(2-bromoallyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(3ai):

800 3

600 —

500 —

400 —

300 —

200-%

100 —

0
4 10 12 14 16 18 20 22
No. Ret.Time Peak Name Area Rel.Area
min %

1 15.433 n.a. 29295900 50.283
2 17.200 n.a. 28966279 49.717
Total: 58262179 100.00

600 —

500 3

400 —

300 —

200 —

100 — ;

0 e Va
4 10 12 14 16 18 20 22
No. Ret.Time Peak Name Area Rel.Area
min %

1 15.353 n.a. 866079 3.565
2 17.100 n.a. 23425226 96.435
Total: 24291305 100.00
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(R)-methyl2-((2-benzyl-1,3-dioxo-4-phenyl-1,2,3,4-tetrahydroisoquinolin-4-yl)methyl)acrylat

e(3aj):
70

60

50

40

30

20

10

0

=10

4 6 10 12 14 16 18 20 22 24
No. Ret.Time Peak Name Area Rel.Area
min %
1 14.553 n.a. 2449223 49.114
2 19.393 n.a. 2537636 50.886
Total: 4986859 100.00
100 —
80 —
60 —
40 —
20 :
0 % ]f\_ I/\I IJ
4 6 10 12 14 16 18 20 22
No. Ret.Time Peak Name Area Rel.Area
min %
1 13.760 n.a. 247748 6.416
2 18.133 n.a. 3613562 93.584
Total: 3861310 100.00
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(R)-2-benzyl-4-(2-oxopropyl)-4-phenylisoquinoline-1,3(2H,4H)-dione(4a):

150 :
100 :
50 :
0 =
0 10 15 20 25 30 35 40 45 50 55 60 65
No. Ret.Time Peak Name Area Rel.Area
min %
1 16.367 n.a. 6056069 50.105
2 51.173 n.a. 6030648 49.895
Total: 12030648 100.00
200
150 :
100 :
50 :
0 e ~
10 15 20 25 30 35 40 45 50 55 60 65
No. Ret.Time Peak Name Area Rel.Area
min %
1 16.247 n.a. 6062214 95.552
2 49.493 n.a. 282185 4.448
Total: 6344399 100.00
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(R)-2'-benzyl-3-methylene-2,3-dihydro-1'H-spiro[indene-1,4'-isoquinoline]-1°,3'(2"H)-dione(5

b):

80

60 —

40 —

20 —

2 U S Y

0 5 10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %

1 28.020 n.a. 978305 50.300
2 38.480 n.a. 966626 49.700
Total: 100.00

250 -3

200

150 3

100 3

50 3 JJ

U _E L I .I —r"l'\\.'_I
0 5 10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %

1 28.380 n.a. 79365 6.832
2 36.800 n.a. 1082275 93.168
Total: 1161640 100.00
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(R)-4-allyl-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline(6q):

150 —
100
50 —
0
10 15 20 25 30 35 40 45 50 55 60 65
No. Ret.Time Peak Name Area Rel.Area
min %
1 37.527 n.a. 7779780 49.046
2 52.133 n.a. 8082520 50.954
Total: 15862300 100.00
600 3
500 =
400 3
300
200 -é
100 3
0 10 15 20 25 30 35 40 45 50 55 60
No. Ret.Time Peak Name Area Rel.Area
min %
1 39.027 n.a. 1617600 4.352
2 50.920 n.a. 35554785 95.648
Total: 37172385 100.00
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(3S,4R)-4-allyl-2-benzyl-4-phenyl-3-(p-tolylthio)-3,4-dihydroisoquinolin-1(2H)-one(8a):

300
250
200
150
100
50
0 I ' )
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 T
0 5 10 15 20 25 30 35 40 45 50
No. Ret.Time Peak Name Area Rel.Area
min %
1 28.387 n.a. 23917657 49.898
2 37.593 n.a. 24015815 50.102
Total: 47933472 100.00
140 3
120 -
100 =
80
60 —
40
20 -
0 5 10 15 20 25 30 40
No. Ret.Time Peak Name Area Rel.Area
min %
1 28.487 n.a. 15466325 95.549
2 37.640 n.a. 720511 4.451
Total: 100.00
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(3S,4R)-3,4-diallyl-2-benzyl-4-phenyl-3,4-dihydroisoquinolin-1(2H)-one(9a):

120 3
100 —
80 —
60 —
40 —
20 —
0
10 15 20 25 30 35 40 45 50 55 60
No. Ret.Time Peak Name Area Rel.Area
min %
1 41.607 n.a. 9961452 50.188
2 54.153 n.a. 9886666 49.812
Total: 19848118 100.00
350 3
300 é
250 é
200 é
150 é
100 é
50 3 : }
0 3 }\Lﬂ A~ A\ |
0 10 15 20 25 30 35 40 45 50 55 60
No. Ret.Time Peak Name Area Rel.Area
min %
1 41.000 n.a. 1654045 4.442
2 52.907 n.a. 35584878 95.558
Total: 37238923 100.00
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(3S,4R)-4-allyl-2-benzyl-3-(1H-indol-3-yl)-4-phenyl-3,4-dihydroisoquinolin-1(2H)-one(10a):

300

250

200

150

100

50

0 3 6 7 9 10 11 12 13 14
No. Ret.Time Peak Name Area Rel.Area
min %
1 8.513 n.a. 15535138 49.358
2 10.407 n.a. 15939106 50.642
Total: 31474244 100.00
250 EE
200 EE
150 —
100 =
50 EE
=
2 3 [ 9 10 11 12 13 14
No. Ret.Time Peak Name Area Rel.Area
min %
1 8.627 n.a. 564426 3.928
2 10.413 n.a. 13805241 96.072
Total: 14369667 100.00
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