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1. General Information

Proton nuclear magnetic resonance (‘H NMR) spectra and carbon nuclear magnetic resonance
(3C NMR) spectra were recorded on INOVA 400 MHz spectrometer (400 MHz and 100 MHz).
Chemical shifts for protons are reported in parts per million downfield from tetramethylsilane and
are referenced to residual protium in the NMR solvent (CDCl;: 8 0.00). Chemical shifts for
carbon are reported in parts per million downfield from tetramethylsilane and are referenced to
the carbon resonances of the solvent (CDCls: & 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 and catalysts were prepared

following the literature procedures.?]
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2. General Procedure for Synthesis of 6a-6u
R

° Boc. -N cat. (2 mol %)
N/ ~

+ >
NBn Boc solvent, rt

4 5

Ditertbutyl azodicarboxylate 5 (0.036 mmol, 1.2 equiv.) and cat (2.0 mol%) was added to a
miniature reaction bottle and the temperature was maintained at room temperature. After 5 min,
4 (0.03 mmol, 1 equiv.) was added and reacted for 48 h. The reaction was monitored by TLC
analysis. Upon completion the solvent was removed by rotary evaporator and the crude product
was purified by flash column chromatography (hexane/ethyl acetate = 50:1 to 20:1) to yield the
desired product.

3. Procedure for Synthesis of 7

Cl

1. HCI (6 M), 140°C, reflux
2. Raney Ni, Hy, MeOH/HCOOH , rt

86% yield, 97% ee
The 6i (0.03 mmol ) was added in hydrochloric acid (1 mL, 6 M)) and the mixture was refluxed at

140 °C for 1 hour. The solvent was removed under reduced pressure, followed by cleavage of the
hydrazine bond using Raney Ni and H, in methanol: Formic acid (9:1, 1 mL) afforded the 7 in 86%
yield.

S3



4. Substrate Scope for the Amination reaction

o) (0]
6a, 99% vyield,ee 97% 6b, 96% yield,ee 94% 6c¢, 99% yield,ee 81% 6d, 94% vyield,ee 93% 6e, 99% yield,ee 97%

o e}
6f, 99% yield,ee 92% 69, 90% yield,ee 97% 6h, 96% yield,ee 96% 6i, 99% yield,ee 99% CDCC:2009628

6j, 99% yield,ee 99% 6k, 99% yield,ee 76% 6l, 99% yield,ee 89% 6m, 99% yield,ee 93% 6n, 92% yield,ee 93%

6t, 99% vyield,ee 96% 6u, 99% yield,ee 97% 6v, 95% yield,ee 53% 6w, 93% yield,ee 77%
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5. Spectroscopic Data for starting materials

.Bn

2-benzyl-4-isopentylisoquinoline-1,3(2H,4H)-dione (4b):

White oil, 327.4 mg, 51% yield;

'H NMR (CDCl;, 400 MHz): 6 8.16 (dd, /= 7.9, 1.3 Hz, 1H), 7.54 (td, /= 7.6, 1.4 Hz, 1H), 7.42
—7.35 (m, 3H), 7.25 — 7.15 (m, 4H), 5.17 — 5.07 (m, 2H), 3.88 (t, J = 5.5 Hz, 1H), 2.09 (ddt, J =
13.3,12.1, 5.1 Hz, 1H), 1.89 — 1.79 (m, 1H), 1.35 - 1.23 (m, 1H), 0.89 — 0.70 (m, 2H), 0.65 (dd, J
= 8.6, 6.6 Hz, 6H);

3C NMR (CDCl;, 100 MHz): & 173.7, 164.7, 139.3, 137.1, 133.7, 129.0, 128.3, 127.5, 127.4,
126.7,125.5,46.4, 43.2,35.3, 33.6, 27.7,22.3, 22.1;

HRMS (ESI): C;H,4NO, for [M+H]", calculated 322.1807, found 322.1808;

2-benzyl-4-(3-phenylpropyl)isoquinoline-1,3(2H,4H)-dione (4d):

White oil, 442.8 mg, 60% yield;

'"H NMR (CDCl;, 400 MHz): 6 8.16 (d, J = 7.8 Hz, 1H), 7.56 — 7.49 (m, 1H), 7.39 (dd, J = 14.1,
7.1 Hz, 3H), 7.25 — 7.08 (m, 7H), 6.92 (d, J= 7.1 Hz, 2H), 5.13 (d, /= 1.1 Hz, 2H), 3.91 (t, J =
5.6 Hz, 1H), 2.51 — 2.33 (m, 2H), 2.20 — 2.10 (m, 1H), 1.96 — 1.85 (m, 1H), 1.31 — 1.19 (m, 2H);
3C NMR (CDCls, 100 MHz): 6 173.5, 164.6, 141.2, 139.0, 137.1, 133.7, 129.0, 128.9, 128.4,
128.3, 128.2, 127.6, 127.5, 126.7, 125.9, 125.4, 46.1, 43.3, 36.7, 35.3, 26.5;

HRMS (ESI): C,5H,4NO, for [M+H]*, calculated 370.1807, found 370.1809;
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Cl I

2-benzyl-4-(4-chlorobenzyl)isoquinoline-1,3(2H,4H)-dione (4i):

White solid, 427.5 mg, 57% yield. mp: 110.6-111.3 'C;

'H NMR (CDCl;, 400 MHz): 6 8.03 (dd, J=7.9, 1.3 Hz, 1H), 7.51 (td, J= 7.6, 1.4 Hz, 1H), 7.35
(ddd, /=8.0, 7.5, 0.8 Hz, 1H), 7.29 — 7.23 (m, 2H), 7.23 — 7.17 (m, 3H), 7.14 (d, /= 7.7 Hz, 1H),
6.89 — 6.71 (m, 2H), 6.43 — 6.29 (m, 2H), 4.94 (q, J = 13.7 Hz, 2H), 4.13 (t, /= 5.4 Hz, 1H), 3.32
(dd, J=13.3,5.9 Hz, 1H), 3.14 (dd, J=13.3, 4.9 Hz, 1H);

3C NMR (CDCls, 100 MHz): 6 172.6, 164.1, 137.7, 136.7, 133.6, 133.5, 132.9, 130.5, 129.1,
129.0, 128.3, 128.3, 127.9, 127.5, 127.1, 125.8, 47.6, 43.3, 42.3;

HRMS (ESI): C,3HsNO,CI for [M+H]", calculated 376.1104, found 376.1105;

Br

2-benzyl-4-(4-bromobenzyl)isoquinoline-1,3(2H,4H)-dione (4j):

White solid, 596.4 mg, 71% yield. mp: 103.2-105.1 C;

'"H NMR (CDCls, 400 MHz): 6 8.03 (dd, J=17.9, 1.3 Hz, 1H), 7.50 (td, J= 7.6, 1.4 Hz, 1H), 7.34
(td,J=17.8, 0.7 Hz, 1H), 7.27 — 7.17 (m, 5H), 7.13 (d, J = 7.7 Hz, 1H), 6.99 — 6.87 (m, 2H), 6.33
—6.24 (m, 2H), 4.93 (q, J=13.7 Hz, 2H), 4.12 (t, /= 5.4 Hz, 1H), 3.29 (dd, J=13.3, 5.9 Hz, 1H),
3.11(dd,J=13.3,4.9 Hz, 1H);

3C NMR (CDCl;, 100 MHz): & 172.5, 164.1, 137.7, 136.7, 134.1, 133.5, 131.2, 130.8, 129.1,
129.0, 128.3, 127.9, 127.5, 127.1, 125.7, 121.1, 47.5, 43.3, 42.4;

HRMS (ESI): C3H;oNO,Br for [M+H]", calculated 420.0599, found 420.0603;
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Me:

2-benzyl-4-(3-methylbenzyl)isoquinoline-1,3(2H,4H)-dione (4Kk):

White solid, 433.1 mg, 61% yield. mp: 114.1-115.3 °C;

'"H NMR (CDCl;, 400 MHz): 8 8.00 (d, J = 7.8 Hz, 1H), 7.46 (td, J = 7.6, 1.1 Hz, 1H), 7.38 —
7.25 (m, 3H), 7.21 - 7.12 (m, 3H), 7.05 (d, J= 7.7 Hz, 1H), 6.83 (dt, /= 14.8, 7.5 Hz, 2H), 6.38 —
6.27 (m, 2H), 4.92 (s, 2H), 4.12 (t, /= 5.6 Hz, 1H), 3.20 (ddd, J = 18.1, 13.2, 5.6 Hz, 2H), 2.04
(s, 3H);

3C NMR (CDCls, 100 MHz): 6 173.0, 164.3, 138.1, 137.6, 136.9, 135.3, 133.2, 130.0, 128.9,
128.7, 128.3, 128.0, 127.8, 127.6, 127.3, 127.3, 126.2, 125.8, 48.2, 43.4, 43.3, 21.2;

HRMS (ESI): C,4H,,NO, for [M+H]*, calculated 356.1651, found 356.1652;

Br O

2-benzyl-4-(3-bromobenzyl)isoquinoline-1,3(2H,4H)-dione (41):

White solid, 662.0 mg, 79% yield. mp: 117.7-119.0 C;

'"H NMR (CDCls, 400 MHz): 6 8.01 (d, J= 7.8 Hz, 1H), 7.52 — 7.45 (m, 1H), 7.34 (t, /= 7.6 Hz,
1H), 7.27 (d, J = 6.9 Hz, 2H), 7.21 — 7.12 (m, 4H), 7.07 (d, J = 7.7 Hz, 1H), 6.73 (dd, J = 16.8,
9.0 Hz, 2H), 6.40 (d, /=7.7 Hz, 1H), 4.93 (s, 2H), 4.11 (t, J= 5.5 Hz, 1H), 3.25 (dd, J=13.3, 6.1
Hz, 1H), 3.12 (dd, J=13.3, 5.0 Hz, 1H);

3C NMR (CDCl;, 100 MHz): & 172.6, 164.1, 137.7, 137.5, 136.8, 133.5, 132.3, 130.2, 129.7,
129.0, 129.0, 128.4, 127.9, 127.8, 127.4, 127.1, 125.7, 122.1,47.8, 43.4, 42.8;

HRMS (ESI): C3H;oNO,Br for [M+H]", calculated 420.0599, found 420.0598;

S7



l OMe

2-benzyl-4-(2-methoxybenzyl)isoquinoline-1,3(2H,4H)-dione (4m):

White solid, 526.8 mg, 71% yield. mp: 200.3-201.1 'C;

'H NMR (CDCl;, 400 MHz): 6 8.02 (dd, J = 7.8, 1.4 Hz, 1H), 7.39 — 7.33 (m, 3H), 7.28 (td, J =
7.6, 1.1 Hz, 1H), 7.23 — 7.16 (m, 3H), 7.12 — 7.04 (m, 1H), 6.87 (dd, J = 7.6, 0.5 Hz, 1H), 6.62
(ddd, J=11.9, 8.4, 4.6 Hz, 2H), 6.49 (dd, J= 7.4, 1.7 Hz, 1H), 5.01 (s, 2H), 4.14 (t, /= 6.6 Hz,
1H), 3.51 (s, 3H), 3.19 (dd, J=13.0, 6.2 Hz, 1H), 3.07 (dd, /= 13.1, 7.0 Hz, 1H);

3C NMR (CDCls, 100 MHz): 6 173.4, 164.7, 157.4, 138.7, 137.2, 132.7, 131.3, 129.0, 128.6,
128.5, 128.3, 127.6, 127.4, 125.3, 124.5, 124.0, 120.1, 110.0, 54.9, 47.6, 43.4, 38.9;

HRMS (ESI): C,4H,,NO; for [M+H]*, calculated 372.1600, found 372.1601;

I Me

2-benzyl-4-(2-methylbenzyl)isoquinoline-1,3(2H,4H)-dione (4n):

White solid, 383.4 mg, 54% yield. mp: 108.5-109.7 C;

'"H NMR (CDCl;, 400 MHz): 6 8.39 — 7.99 (m, 1H), 7.49 — 7.32 (m, 4H), 7.31 — 7.21 (m, 3H),
7.14 —7.01 (m, 2H), 6.95 (t, J = 7.4 Hz, 1H), 6.77 — 6.50 (m, 2H), 5.15 — 5.04 (m, 2H), 4.09 (dd,
J=28.7,49 Hz, 1H), 3.33 (dd, J=13.4, 4.9 Hz, 1H), 3.04 (dd, J= 13.4, 8.8 Hz, 1H), 1.95 (s, 3H);
BC NMR (CDCl;, 100 MHz): & 173.4, 164.6, 138.0, 137.0, 136.8, 134.4, 132.9, 130.4, 130.4,
129.1, 128.9, 128.4, 127.8, 127.6, 127.4, 127.2, 125.7, 125.3, 48.4, 43.5, 41.2, 19.0;

HRMS (ESI): C4H,NO, for [M+H]", calculated 356.1651, found 356.1653;
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I Cl

2-benzyl-4-(2-chlorobenzyl)isoquinoline-1,3(2H,4H)-dione (40):

White solid, 517.5 mg, 69% yield. mp: 118.5-119.0 'C;

'H NMR (CDCl;, 400 MHz): 6 8.10 (dd, J = 7.6, 1.6 Hz, 1H), 7.43 — 7.32 (m, 4H), 7.26 — 7.17
(m, 4H), 7.08 (td, J = 7.8, 1.6 Hz, 1H), 6.94 — 6.85 (m, 2H), 6.46 (dd, J= 7.6, 1.5 Hz, 1H), 5.06
(q,/=13.8 Hz, 2H), 4.18 (t, J= 7.1 Hz, 1H), 3.18 (qd, /= 13.5, 7.1 Hz, 2H);

3C NMR (CDCls, 100 MHz): 6 172.6, 164.6, 137.9, 137.1, 134.4, 134.1, 133.3, 131.9, 129.5,
129.1, 128.6, 128.4, 127.9, 127.5, 127.5, 126.5, 125.2,47.3, 43.4, 41.8;

HRMS (ESI): C3H;oNO,Cl for [M+H]*, calculated 376.1104, found 376.1105;

MeO
MeO O
OMe

2-benzyl-4-(3,4,5-trimethylbenzyl)isoquinoline-1,3(2H,4H)-dione (4p):

Yellow solid, 459.6 mg, 60% yield. mp: 107.6-110.1 C;

'"H NMR (CDCl;, 400 MHz): 6 8.11 (dd, J=17.9, 1.2 Hz, 1H), 7.56 (td, J= 7.6, 1.4 Hz, 1H), 7.43
—7.38 (m, 1H), 7.25 — 7.14 (m, 6H), 5.81 (s, 2H), 5.03 — 4.95 (m, 2H), 4.21 (t, J = 5.4 Hz, 1H),
3.75 (s, 3H), 3.51 (s, 6H), 3.30 — 3.25 (m, 2H);

3C NMR (CDCls, 100 MHz): 6 172.9, 164.1, 152.7, 138.1, 137.0, 136.7, 133.3, 130.9, 128.9,
128.3,127.7,127.4,127.3, 126.0, 106.2, 60.8, 58.4, 55.8, 48.1, 43 .4;

HRMS (ESI): C,6H,5sNOsNa for [M+Na]*, calculated 454.1630, found 454.1629;
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2-benzyl-4-(naphthalen-2-ylmethyl)isoquinoline-1,3(2H,4H)-dione (4q):

Yellow solid, 516.1 mg, 66% yield. mp: 155.6-155.8 °C;

'H NMR (CDCl;, 400 MHz): & 7.91 (d, J = 7.8 Hz, 1H), 7.58 — 7.53 (m, 1H), 7.39 — 7.32 (m,
3H), 7.27 - 7.21 (m, 3H), 7.14 — 7.09 (m, 2H), 7.00 (dt, J = 15.5, 6.8 Hz, 5H), 6.59 (dd, J = 8.4,
1.5 Hz, 1H), 4.85 (s, 2H), 4.14 (t, J= 5.7 Hz, 1H), 3.33 (qd, J = 13.3, 5.7 Hz, 2H);

3C NMR (CDCls, 100 MHz): 6 172.9, 164.2, 138.0, 136.8, 133.3, 133.1, 133.1, 132.3, 128.9,
128.7,128.3, 128.3, 127.8, 127.7, 127.6, 127.5, 127.3, 127.1, 126.0, 125.7, 125.6, 48.1, 43.4, 43 4;
HRMS (ESI): C,;H;,NO, for [M+H]", calculated 392.1651, found 392.1652;

4-((1H-indol-2-yl)methyl)-2-benzylisoquinoline-1,3(2H,4H)-dione (4r):

Brown solid, 182.4 mg, 24% yield. mp: 139.7-142.4 °C;

'"H NMR (CDCl;, 400 MHz): 6 8.06 (d, J = 7.3 Hz, 1H), 7.74 (s, 1H), 7.50 (td, J = 7.6, 1.2 Hz,
1H), 7.33 (t, J = 7.6 Hz, 1H), 7.27 (d, J = 7.8 Hz, 1H), 7.20 (d, /= 7.7 Hz, 1H), 7.17 — 7.05 (m,
5H), 6.97 (d, J= 3.8 Hz, 2H), 6.93 — 6.88 (m, 1H), 5.72 (d, /= 1.7 Hz, 1H), 5.01 (s, 2H), 4.14 (t,
J=5.1Hz, 1H), 3.51 (dd, /= 14.7, 5.4 Hz, 1H), 3.40 (dd, /= 14.7, 5.0 Hz, 1H);

3C NMR (CDCls, 100 MHz): 6 173.3, 164.1, 137.7, 136.6, 135.9, 133.8, 133.3, 129.2, 128.5,
128.3, 128.1, 128.0, 127.4, 126.8, 125.4, 121.6, 120.1, 119.7, 110.7, 102.3, 46.3, 43.5, 34.3;
HRMS (ESI): C,5H,N,0, for [M+H]", calculated 381.1603, found 381.1605;
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4-((1H-indol-3-yl)methyl)-2-benzylisoquinoline-1,3(2H,4H)-dione (4s):

Yellow solid, 281.2 mg, 37% yield. mp: 153.6-154.4 C,

'"H NMR (CDCl;, 400 MHz): 6 8.03 (d, /= 7.8 Hz, 1H), 7.82 (s, 1H), 7.59 (dd, /= 10.8, 4.2 Hz,
1H), 7.41 (t, J=7.6 Hz, 1H), 7.32 — 7.28 (m, 2H), 7.28 — 7.21 (m, 5H), 7.20 — 7.11 (m, 2H), 6.99
(t, J=17.5 Hz, 1H), 6.19 (d, J = 2.2 Hz, 1H), 4.88 (dd, J = 31.3, 13.9 Hz, 2H), 4.35 — 4.27 (m,
1H), 3.66 (dd, J=14.1, 6.1 Hz, 1H), 3.43 (dd, J= 14.1, 4.3 Hz, 1H);

BC NMR (CDCl;, 100 MHz): & 173.6, 164.4, 138.9, 137.0, 135.6, 133.3, 128.9, 128.6, 128.2,
127.5,127.3,127.2,127.1, 125.9, 123.2, 122.0, 119.5, 118.4, 111.0, 109.4, 47.8, 43.2, 33.7;
HRMS (ESI): C,sH,N,0O, for [M+H]", calculated 381.1603, found 381.1601;

2-benzyl-4-((2-methyl-1H-indol-3-yl)methyl)isoquinoline-1,3(2H,4H)-dione (4t):

Yellow solid, 472.8 mg, 60% yield. mp: 175.9-176.2 'C;

'H NMR (CDCl;, 400 MHz): 6 8.00 (dd, J=7.7, 1.4 Hz, 1H), 7.67 (s, 1H), 7.42 (td,J="7.5, 1.6
Hz, 1H), 7.36 (td, J= 7.5, 1.3 Hz, 1H), 7.28 — 7.13 (m, 7H), 7.09 — 7.02 (m, 1H), 7.00 — 6.89 (m,
2H), 4.84 (d,J=14.1 Hz, 1H), 4.66 (d, /= 14.1 Hz, 1H), 4.21 (dd, J="7.3, 4.1 Hz, 1H), 3.34
(ddd, J=18.1, 14.0, 5.7 Hz, 2H), 1.49 (s, 3H).

3C NMR (CDCl;, 100 MHz): & 174.0, 164.6, 138.9, 137.2, 135.1, 133.5, 133.1, 128.8, 128.7,
128.3, 128.3, 127.7, 127.6, 127.3, 125.9, 121.4, 119.5, 118.0, 110.3, 105.6, 48.4, 43.4, 33.8, 10.7;
HRMS (ESI): C,6H3N,0, for [M+H]*, calculated 395.1760, found 395.1760;
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2-benzyl-4-(furan-2-ylmethyl)isoquinoline-1,3(2H,4H)-dione (4u):

Yellow solid, 331.0 mg, 50% yield. mp: 86.7-87.0 C;

'H NMR (CDCl;, 400 MHz): 6 8.01 (d, /= 7.6 Hz, 1H), 7.42 (td, J= 7.6, 1.0 Hz, 1H), 7.29 (dd, J
=15.3, 7.4 Hz, 3H), 7.19 — 7.11 (m, 3H), 7.00 (d, J = 7.7 Hz, 1H), 6.90 (d, /= 1.1 Hz, 1H), 5.99
—5.83 (m, 1H), 5.43 (d, J=3.1 Hz, 1H), 5.00 (q, J = 13.8 Hz, 2H), 4.09 (t, /= 5.5 Hz, 1H), 3.33
(dd, J=14.7, 6.0 Hz, 1H), 3.20 (dd, J = 14.7, 5.2 Hz, 1H);

3C NMR (CDCl;, 100 MHz): & 172.6, 164.3, 149.9, 141.8, 137.7, 136.9, 133.5, 129.1, 128.9,
128.7,128.3, 127.7, 127.4, 126.9, 125.4, 110.1, 108.2, 46.0, 43.5, 35.1;

HRMS (ESI): C,;HsNO; for [M+H]*, calculated 332.1287, found 332.1290;

6. Spectroscopic Data for Products

di-tert-butyl(S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-
1,2-dicarboxylate (6a):

White solid, 15.9 mg, 99% yield. mp: 115.9-118.2 C;

Optical rotation: [a]26.2 D=-11.03 (c 1.7, CHCL,);

'H NMR (CDCl;, 400 MHz): 6 8.23 — 8.14 (m, 2H), 7.63 (t, J = 7.2 Hz, 1H), 7.41 (dd, J = 19.6,
11.8 Hz, 3H), 7.25 — 7.19 (m, 3H), 6.70 (s, 1H), 5.17 (d, J = 13.7 Hz, 1H), 5.11 (d, J = 13.6 Hz,
1H), 2.06 (dd, J = 36.5, 7.1 Hz, 2H), 1.51 (s, 18H), 1.23 (s, 2H), 1.00 (dd, J = 7.3, 3.2 Hz, 2H),
0.59 (t, J=17.3 Hz, 3H);

3C NMR (CDCls, 100 MHz): 6 175.7, 167.0, 164.1, 156.5, 143.3, 136.6, 134.4, 129.5, 128.3,
128.2,127.5, 125.6, 124.5, 82.9, 81.3,43.7,29.7, 28.2,25.1, 22.5, 13.5;

HRMS (ESI): C;30H39N;04Na for [M+Na]*, calculated 560.2737, found 560.2735;
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The enantiomeric excess was determined to be 97.40% by HPLC. [IC column, 230 nm, n-

hexane:IPA = 95:5, 0.5 mL/min]: 12.4 min (major), 15.6 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-isopentyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6b):

White solid, 15.9 mg, 96% yield. mp: 139.6-140.6 C;

Optical rotation: [a]26.1 D=-10.93 (c 1.2, CHCL,);

'H NMR (CDCl;, 400 MHz): 6 8.17 (dd, J = 14.8, 7.4 Hz, 2H), 7.63 (t, J = 7.2 Hz, 1H), 7.49 —
7.36 (m, 3H), 7.21 (dt, J = 12.7, 3.7 Hz, 3H), 6.69 (s, 1H), 5.18 (d, /= 13.6 Hz, 1H), 5.08 (d, J =
13.6 Hz, 1H), 2.08 (d, J = 11.4 Hz, 1H), 1.87 — 1.76 (m, 1H), 1.58 (s, 1H), 1.55 (s, 2H), 1.50 (s,
18H), 0.55 (dd, J= 6.6, 2.0 Hz, 6H);

3C NMR (CDCls, 100 MHz): 6 175.7, 164.2, 156.4, 150.0, 136.7, 134.5, 128.4, 128.2, 127.7,
127.6, 127.6, 125.7, 124.6, 82.9, 81.3, 43.7, 31.6, 28.3, 27.9, 27.5, 22.0;

HRMS (ESI): C3;H4N;04Na for [M+Na] ¥, calculated 574.2893, found 574.2895;

The enantiomeric excess was determined to be 94.07% by HPLC. [IC column, 230 nm, n-

hexane:IPA = 97:3, 0.5 mL/min]: 15.7 min (major), 20.4 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-isobutyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6¢):

White solid, 15.9 mg, 99% yield. mp: 139.9-141.1 C;

Optical rotation: [a]25.7 D=-21.93 (c 1.7, CHCl,);

'H NMR (CDCl;, 400 MHz): 6 8.23 (d, J = 7.7 Hz, 1H), 8.17 (dd, J = 7.9, 0.9 Hz, 1H), 7.66 —
7.59 (m, 1H), 7.49 — 7.37 (m, 3H), 7.33 — 7.09 (m, 4H), 6.71 (s, 1H), 5.12 (s, 2H), 2.00 (dd, J =

S13



13.6, 5.1 Hz, 1H), 1.84 (dd, J = 13.6, 4.4 Hz, 1H), 1.52 (s, 18H), 0.44 (d, /= 6.6 Hz, 3H), 0.39 (d,
J=06.7 Hz, 3H);

3C NMR (CDCls, 100 MHz): 6 175.6, 164.1, 156.4, 143.3, 136.5, 134.3, 133.4, 128.4, 128.3,
127.6, 127.5, 126.0, 124.4, 82.9, 81.3, 49.9, 44.0, 28.3, 23.9, 22.9;

HRMS (ESI): C30H39N;04Na for [M+Na]", calculated 560.2737, found 560.2736;

The enantiomeric excess was determined to be 80.55% by HPLC. [IC column, 230 nm, n-

hexane:IPA =97:3, 0.5 mL/min]: 13.8 min (major), 19.6 min (minor);

di-tert-butyl(S)-1-(2-benzyl-1,3-dioxo-4-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate(6d):

White oil, 16.9 mg, 94% yield;

Optical rotation: [a]26.2 D=-17.88 (¢ 0.9, CHCl,);

'H NMR (CDCl;, 400 MHz): 6 8.03 (d, J = 7.9 Hz, 1H), 7.51 (s, 1H), 7.29 (dd, J = 17.6, 9.9 Hz,
3H), 7.15 - 7.08 (m, 4H), 7.04 — 6.97 (m, 3H), 6.65 (d, J = 6.7 Hz, 2H), 6.58 (s, 1H), 5.01 (dd, J
=37.3, 13.6 Hz, 2H), 3.03 — 1.98 (m, 4H), 1.97 — 1.64 (m, 2H), 1.39 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.5, 164.1, 154.1, 140.7, 136.6, 134.5, 129.5, 128.6, 128.4,
128.2,128.1, 127.7, 125.9, 125.7, 124.5, 82.9, 81.4, 43.7, 35.4, 29.7, 28.3, 24.5;

HRMS (ESI): C;35H4N;O4Na for [M+Na]*, calculated 622.2893, found 622.2892;

The enantiomeric excess was determined to be 93.23% by HPLC. [IC column, 230 nm, n-

hexane:IPA =97:3, 1.0 mL/min]: 9.9 min (major), 15. 8 min (minor);
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(di-tert-butyl(S)-1-(2,4-dibenzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-1,2-
dicarboxylate (6e):

White solid, 17.0 mg, 99% yield. mp: 167.8-168.6 ‘C;

Optical rotation: [a]25.6 D=-15.24 (c 1.8, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.39 (d, J= 6.7 Hz, 1H), 7.77 (d, J= 7.7 Hz, 1H), 7.65 (t,J = 7.4
Hz, 1H), 7.39 — 7.24 (m, 3H), 7.15 (dd, J = 12.8, 5.3 Hz, 3H), 6.98 (dd, J = 12.6, 5.3 Hz, 1H),
6.79 (dd, J=19.4, 11.8 Hz, 3H), 6.17 (d, J= 7.4 Hz, 2H), 4.85 (d, /= 13.5 Hz, 1H), 4.68 (d, J =
13.5 Hz, 1H), 3.58 (d, /= 12.0 Hz, 1H), 3.01 (d, /= 12.1 Hz, 1H), 1.48 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 174.9, 163.0, 156.7, 142.6, 137.5, 136.3, 134.2, 132.1, 130.0,
128.2,127.7,127.5, 125.8, 125.3, 124.3, 123.5, 83.1, 81.5, 47.4, 43.7, 28.3;

HRMS (ESI): C33H3,N;3;04Na for [M+Na]*, calculated 594.2580, found 594.2581;

The enantiomeric excess was determined to be 97.45% by HPLC. [IC column, 230 nm, n-

hexane:IPA = 98:2, 0.3 mL/min]: 40.8 min (major), 48.0 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(4-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6f):

Yellow solid, 17.4 mg, 99% yield. mp: 98.5-100.2 C;

Optical rotation: [a]25.1 D=-7.91 (¢ 1.6, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.45 (d, J= 7.1 Hz, 1H), 7.90 — 7.83 (m, 1H), 7.71 (t,J= 7.1 Hz,
1H), 7.38 (dd, J=14.8, 7.0 Hz, 3H), 7.23 (dd, J=13.0, 5.5 Hz, 3H), 6.87 (s, 1H), 6.65 (d, J=7.8
Hz, 2H), 6.13 (d, /= 7.9 Hz, 2H), 4.93 (d, /= 13.6 Hz, 1H), 4.77 (d, /= 13.6 Hz, 1H), 3.62 (d, J
=12.1 Hz, 1H), 3.05 (d, /= 12.2 Hz, 1H), 2.16 (s, 3H), 1.55 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.1, 163.1, 156.7, 142.8, 137.1, 136.4, 134.2, 129.8, 128.9,
128.5, 128.3, 127.7, 127.7,127.7, 127.5, 125.8, 125.4, 83.1, 81.5, 47.1,43.7, 28.3, 21.1;

HRMS (ESI): C34H39N;04Na for [M+Na]*, calculated 608.2737, found 608.2736;

The enantiomeric excess was determined to be 91.50% by HPLC. [IA column, 230 nm, n-

hexane:IPA =90:10, 0.5 mL/min]: 22.6 min (major), 34.1 min (minor);
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di-tert-butyl(S)-1-(2-benzyl-4-(4-methoxybenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6g):

White solid, 16.2 mg, 90% yield. mp: 157.0-158.8 ‘C;

Optical rotation: [a]25.5 D=-2.82 (c 1.4, CHCL,);

'"H NMR (CDCls, 400 MHz): 6 8.44 (d, J= 7.3 Hz, 1H), 7.90 — 7.85 (m, 1H), 7.71 (t,J= 7.3 Hz,
1H), 7.38 (dd, /= 18.8, 11.1 Hz, 3H), 7.25 — 7.20 (m, 3H), 6.88 (s, 1H), 6.34 (d, J = 8.6 Hz, 2H),
6.12 (d, J= 8.6 Hz, 2H), 4.93 (d, J = 13.5 Hz, 1H), 4.79 (d, J= 13.5 Hz, 1H), 3.64 (s, 3H), 3.02
(d, /=124 Hz, 1H), 2.82 (dd, /= 38.9, 15.6 Hz, 1H), 1.54 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.1, 169.8, 163.1, 158.8, 142.8, 136.4, 134.2, 131.0, 129.5,
128.2,127.7,127.6, 127.5, 125.8, 125.3, 123.8, 113.2, 83.1, 81.5, 55.0, 43.7, 30.5, 28.3;

HRMS (ESI): C34H39N;0,Na for [M+Na]", calculated 624.2686, found 624.2686;

The enantiomeric excess was determined to be 97.16% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA =99:1, 0.5 mL/min]: 38.5 min (major), 55.2 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(4-fluorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6h):

White solid, 17.0 mg, 96% yield. mp: 93.4-97.1 C;

Optical rotation: [a]25.4 D=-10.00 (¢ 1.6, CHCl,);

'"H NMR (CDCl;, 400 MHz): 6 8.43 (d, /= 7.0 Hz, 1H), 7.87 (d, /= 7.1 Hz, 1H), 7.70 (t, J= 7.2
Hz, 1H), 7.38 (dd, J = 15.6, 7.8 Hz, 3H), 7.21 (dt, J = 7.6, 3.4 Hz, 3H), 6.84 (s, 1H), 6.46 (t, J =
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8.6 Hz, 2H), 6.13 (dd, J = 8.4, 5.4 Hz, 2H), 4.93 (d, J = 13.5 Hz, 1H), 4.78 (d, J = 13.5 Hz, 1H),
3.59(d,J=12.3 Hz, 1H), 3.02 (d, /= 12.4 Hz, 1H), 1.52 (s, 18H);

3C NMR (CDCl;, 100 MHz): 6 174.9, 163.3, 163.0, 160.8, 142.5, 136.2, 134.4, 131.5 (d, J=8.2
Hz, 1H), 128.3, 127.9, 127.7, 125.8, 125.3, 114.9, 114.7, 83.2, 81.7, 46.6, 43.7, 28.3;

HRMS (ESI): C33H36N;04FNa for [M+Na]*, calculated 612.2486, found 612.2487;

The enantiomeric excess was determined to be 95.67% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA =99:1, 0.5 mL/min]: 23.1 min (major), 32.4 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(4-chlorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
ylhhydrazine-1,2-dicarboxylate(6i):

White solid, 18.0 mg, 99% yield. mp: 90.4-91.7 C;

Optical rotation: [a]25.8 D=1.93 (c 1.7, CHCL,);

'H NMR (CDCl;, 400 MHz): 6 8.43 (d, /= 7.2 Hz, 1H), 7.98 — 7.79 (m, 1H), 7.70 (t, J = 7.2 Hz,
1H), 7.49 — 7.30 (m, 3H), 7.25 — 7.18 (m, 3H), 6.87 (s, 1H), 6.72 (d, J = 8.3 Hz, 2H), 6.08 (d, J =
8.4 Hz, 2H), 4.86 (dd, J= 63.1, 13.5 Hz, 2H), 3.64 (dt, J=36.6, 9.6 Hz, 1H), 2.99 (t, /= 13.9 Hz,
1H), 1.52 (s, 18H);

3C NMR (CDCl;, 100 MHz): & 174.7, 163.0, 156.7, 142.4, 136.2, 134.4, 133.4, 131.2, 130.6,
128.3,127.9, 127.9, 127.6, 125.8, 125.2, 83.2, 81.7,46.7, 43.6, 28.3;

HRMS (ESI): C33H;36N;04CINa for [M+Na]*, calculated 628.2190, found 628.2191;

The enantiomeric excess was determined to be 99.46% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA = 99:1, 0.3 mL/min]: 54.6 min (major), 68.4 min (minor);

S17



di-tert-butyl(S)-1-(2-benzyl-4-(4-bromobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yl)hydrazine-1,2-dicarboxylate (6j):

White solid, 19.3 mg, 99% yield. mp: 141.0-142.3 C;

Optical rotation: [a]25.9 D= 3.45 (c 2.5, CHCL,);

'H NMR (CDCls, 400 MHz): 6 8.43 (d, J= 7.2 Hz, 1H), 7.89 (d, /= 7.2 Hz, 1H), 7.70 (t, J=7.2
Hz, 1H), 7.45 — 7.34 (m, 3H), 7.26 — 7.20 (m, 3H), 6.94 — 6.78 (m, 3H), 6.02 (d, J = 8.3 Hz, 2H),
4.94 (d, J=13.5 Hz, 1H), 4.78 (d, J = 13.5 Hz, 1H), 3.56 (d, J = 12.2 Hz, 1H), 3.00 (d, J=12.3
Hz, 1H), 1.52 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 174.7, 163.0, 156.7, 142.3, 136.2, 134.4, 133.4, 131.5, 131.1,
130.9, 130.1, 128.3, 127.9, 127.6, 125.8, 125.3, 121.6, 83.3, 81.7, 46.7, 43.6, 28.3;

HRMS (ESI): C33H;36N;04BrNa for [M+Na]*, calculated 672.1685, found 672.1687;

The enantiomeric excess was determined to be 98.96% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA =99:1, 0.3 mL/min]: 57.6 min (major), 74.2 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(3-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6Kk):

White solid, 17.4 mg, 99% yield. mp: 87.9-90.3 C;

Optical rotation: [a]26.0 D=-12.17 (c 0.6, CHCL,);

'"H NMR (CDCls, 400 MHz): 6 8.48 (d, J= 7.2 Hz, 1H), 7.86 (d, /= 7.3 Hz, 1H), 7.73 (t, J="7.2
Hz, 1H), 7.52 — 7.33 (m, 3H), 7.26 — 7.16 (m, 3H), 6.90 (s, 2H), 6.78 (t, J= 7.6 Hz, 1H), 6.12 (d,
J=17.6 Hz, 1H), 6.07 (s, 1H), 491 (d, J = 13.5 Hz, 1H), 4.75 (d, J = 13.5 Hz, 1H), 3.64 (d, J =
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12.0 Hz, 1H), 3.07 (d, /= 12.1 Hz, 1H), 2.04 (s, 3H), 1.56 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.0, 163.0, 156.7, 142.8, 137.3, 136.4, 134.2, 132.1, 130.8,
128.3, 128.2, 127.6, 127.6, 127.5, 127.0, 125.7, 125.4, 124.0, 83.1, 81.5, 47.4, 43.7, 28.3, 21.0;
HRMS (ESI): C34H39N;04Na for [M+Na]", calculated 608.2737, found 608.2736;

The enantiomeric excess was determined to be 75.98% by HPLC. [IC column, 230 nm, n-

hexane:IPA =97:3, 0.1 mL/min]: 98.6 min (major), 112.8 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(3-bromobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (61):

White solid, 19.3 mg, 99% yield. mp: 96.7-97.7 C;

Optical rotation: [a]25.5 D=-15.53 (c 1.8, CHCL,);

'H NMR (CDCls, 400 MHz): 6 8.46 (d, J = 6.9 Hz, 1H), 7.90 (d, J = 7.8 Hz, 1H), 7.75 (t, J = 7.6
Hz, 1H), 7.42 (t, J= 7.5 Hz, 3H), 7.26 — 7.19 (m, 4H), 6.87 (s, 1H), 6.70 (t, /= 7.8 Hz, 1H), 6.45
(s, 1H), 6.19 (d, /= 7.6 Hz, 1H), 4.95 (d, J=13.6 Hz, 1H), 4.82 (d, /= 13.6 Hz, 1H), 3.63 (d, J =
11.9 Hz, 1H), 3.05 (d, J=12.2 Hz, 1H), 1.56 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 174.7, 162.8, 156.7, 142.3, 136.3, 134.6, 134.4, 133.1, 130.6,
129.2,128.5, 128.3, 128.0, 127.8, 127.7, 127.6, 125.6, 125.2, 121.7, 83.3, 81.7,47.1, 43.8, 28.3;
HRMS (ESI): C33H;36N;04BrNa for [M+Na]*, calculated 672.1685, found 672.1688;

The enantiomeric excess was determined to be 88.55% by HPLC. [IC column, 230 nm, n-

hexane:IPA =97:3, 0.1 mL/min]: 101.3 min (major), 116.3 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(2-methoxybenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
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yDhydrazine-1,2-dicarboxylate (6m):

White solid, 17.8 mg, 99% yield. mp: 93.9-95.0 C;

Optical rotation: [a]25.2 D=-25.95 (¢ 1.5, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.37 (d, J= 7.0 Hz, 1H), 7.71 (d, J= 7.8 Hz, 1H), 7.59 (t, J= 1.5
Hz, 1H), 7.27 (dd, J = 33.1, 25.7 Hz, 3H), 7.18 — 7.10 (m, 3H), 7.04 — 6.99 (m, 1H), 6.87 (s, 1H),
6.52 (d, J= 8.2 Hz, 1H), 6.41 (t, J= 7.4 Hz, 1H), 6.08 (d, /= 6.9 Hz, 1H), 4.87 (d, J=11.4 Hz,
1H), 4.72 (d, J=13.5 Hz, 1H), 3.70 (d, /= 11.9 Hz, 1H), 3.38 (s, 3H), 3.07 (d, /= 12.2 Hz, 1H),
1.49 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.0, 163.2, 157.6, 156.8, 142.9, 136.6, 133.6, 132.1, 130.2,
129.2, 129.1, 128.3, 128.2, 127.3, 127.3, 126.1, 124.8, 120.7, 119.7, 109.6, 82.9, 81.4, 54.8, 44.0,
29.7,28.3;

HRMS (ESI): C34H39N;0,Na for [M+Na]*, calculated 624.2686, found 624.2687;

The enantiomeric excess was determined to be 92.88% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA = 97:3, 0.5 mL/min]: 18.6 min (major), 33.9 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(2-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6n):

White solid, 16.1mg, 92% yield. mp: 180.6-181.8 C;

Optical rotation: [a]25.5 D=-36.42 (c 1.8, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.56 (d, J= 7.1 Hz, 1H), 7.88 (d, /= 7.8 Hz, 1H), 7.69 (t, J= 7.5
Hz, 1H), 7.40 (t, J= 7.5 Hz, 3H), 7.24 — 7.15 (m, 3H), 7.01 (t, J= 7.4 Hz, 1H), 6.95 (s, 1H), 6.87
(d, J=7.6 Hz, 1H), 6.75 (t, J = 7.5 Hz, 1H), 6.23 (d, /= 7.2 Hz, 1H), 4.93 (d, /= 12.9 Hz, 1H),
4.75 (d, J = 13.6 Hz, 1H), 3.83 — 3.70 (m, 1H), 3.16 (d, J = 12.5 Hz, 1H), 1.59 (d, J = 15.4 Hz,
21H);

3C NMR (CDCls, 100 MHz): 6 175.1, 171.1, 163.0, 142.6, 138.0, 136.3, 134.1, 133.2, 133.2,
131.1, 130.4, 130.3, 128.2, 127.7, 127.6, 127.5, 126.3, 125.2, 125.0, 83.1, 81.5, 43.9, 28.3, 18.6,
14.2;

HRMS (ESI): C34H39N;04Na for [M+Na]*, calculated 608.2737, found 608.2736;
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The enantiomeric excess was determined to be 92.67% by HPLC. [IA column, 230 nm, n-

hexane:IPA = 95:5, 0.5 mL/min]: 39.3 min (major), 44.1 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(2-chlorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (60):

White solid, 11.5 mg, 95% yield. mp: 186.6-187.6 C;

Optical rotation: [[a]25.4 D=-31.43 (c 1.4, CHCl,);

'H NMR (CDCl;, 400 MHz): 6 8.40 (d, /= 7.0 Hz, 1H), 7.73 (d, J= 7.3 Hz, 1H), 7.60 (t, J="7.2
Hz, 1H), 7.29 (d, J= 7.9 Hz, 2H), 7.11 (ddd, J=27.1, 15.6, 8.1 Hz, 5H), 6.94 (td, /= 7.9, 1.5 Hz,
1H), 6.87 (s, 1H), 6.62 (t, J = 7.4 Hz, 1H), 598 (d, J = 7.5 Hz, 1H), 4.96 (d, J = 13.4 Hz, 1H),
4.77 (d,J=13.7 Hz, 1H), 3.90 (d, /= 12.6 Hz, 1H), 3.12 (d, J=12.7 Hz, 1H), 1.48 (s, 18H);

3C NMR (CDCl;, 100 MHz): & 174.4, 163.0, 156.8, 136.5, 135.6, 134.1, 132.5, 130.5, 129.3,
129.0, 128.2, 127.8, 126.1, 125.9, 125.1, 83.2, 81.6, 44.4, 28.3, 27.2;

HRMS (ESI): C33H36N;04CINa for [M+Na]*, calculated 628.2190, found 628.2191;

The enantiomeric excess was determined to be 98.04% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA =97:3, 0.5 mL/min]: 14.1 min (major), 18.7 min (minor);

di-tert-butyl(S)-1-(2-benzyl-1,3-diox0-4-(3,4,5-trimethoxybenzyl)-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6p):

Yellow solid, 19.6 mg, 99% yield. mp: 103.7-105.3 C;

Optical rotation: [a]26.0 D=-15.32 (¢ 1.9, CHCL,);
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'"H NMR (CDCl;, 400 MHz): 6 8.50 (d, J = 7.6 Hz, 1H), 7.96 — 7.89 (m, 1H), 7.74 (dd, J=11.1,
4.1 Hz, 1H), 7.45 — 7.12 (m, 7H), 6.90 (s, 1H), 5.56 (s, 2H), 4.91 (d, J = 13.4 Hz, 1H), 4.79 (d, J
= 13.5 Hz, 1H), 3.74 (s, 3H), 3.64 (d, J = 12.2 Hz, 1H), 3.48 (s, 6H), 3.07 (d, J = 12.3 Hz, 1H),
1.56 (s, 18H);

BC NMR (CDCl;, 100 MHz): & 174.9, 162.7, 156.7, 152.4, 142.9, 137.6, 136.2, 134.2, 128.3,
127.8, 127.6, 127.6, 127.5, 125.9, 125.7, 107.2, 83.2, 81.6, 60.9, 55.8, 47.5, 43.8, 28.3;

HRMS (ESI): C36H44N;30, for [M+H]", calculated 662.3078, found 662.3077;

The enantiomeric excess was determined to be 86.97% by HPLC. [IA column, 230 nm, n-

hexane:IPA = 80:20, 1.0 mL/min]: 11.9min (major), 25.5 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(naphthalen-2-ylmethyl)-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6q):

Yellow solid, 18.4 mg, 99% yield. mp: 104.8-105.2 'C;

Optical rotation: [a]25.7 D=11.76 (¢ 0.7, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.56 (d, J = 7.2 Hz, 1H), 7.78 (t, J = 8.6 Hz, 2H), 7.67 (d, J=7.9
Hz, 1H), 7.47 — 7.29 (m, 7H), 7.23 — 7.16 (m, 3H), 6.98 (s, 1H), 6.80 (s, 1H), 6.36 (dd, J = 8.4,
1.2 Hz, 1H), 4.93 (d, /= 13.6 Hz, 1H), 4.66 (d, J = 13.6 Hz, 1H), 3.85 (d, /= 12.1 Hz, 1H), 3.28
(d,J=12.2 Hz, 1H), 1.58 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.0, 171.1, 162.8, 142.7, 136.3, 134.3, 132.7, 132.3, 129.7,
129.3, 128.2, 127.7, 127.5, 127.5, 127.3, 126.0, 126.0, 125.9, 125.2, 83.2, 81.6, 43.7, 29.7, 28.3;
HRMS (ESI): C37H39N;04Na for [M+Na]", calculated 644.2737, found 644.2739;

The enantiomeric excess was determined to be >99.00% by HPLC. [IA column, 230 nm, n-

hexane:IPA = 97:3, 0.5 mL/min]: 128.6 min (major);
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HN ~ NHBoc

di-tert-butyl(S)-1-(4-((1H-indol-2-yl)methyl)-2-benzyl-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6r):

Yellow oil, 16.5 mg, 90% yield;

Optical rotation: [a]25.8 D=3.70 (c 1.1, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.39 (d, J= 7.6 Hz, 1H), 7.94 (d, /= 7.8 Hz, 1H), 7.73 (t, J= 7.6
Hz, 1H), 7.42 (dd, J=16.2, 7.8 Hz, 3H), 7.27 (d, J = 9.4 Hz, 5H), 6.97 (dq, /= 13.6, 7.7 Hz, SH),
5.04 (d, J=13.6 Hz, 1H), 4.87 (d, J = 13.6 Hz, 1H), 3.74 — 3.68 (m, 1H), 3.34 (d, /= 13.7 Hz,
1H), 1.45 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 175.0, 162.9, 156.9, 136.3, 135.9, 134.3, 129.6, 129.1, 128.4,
128.4,128.0, 127.6, 125.3, 124.9, 121.9, 120.2, 119.7, 110.4, 104.1, 83.4, 81.9, 43.8, 29.7, 28.3;
HRMS (ESI): C35H39N,Og for [M+H]", calculated 611.2870, found 611.2871;

The enantiomeric excess was determined to be 81.97% by HPLC. [OD-H column, 230 nm, n-
hexane:IPA =97:3, 0.3 mL/min]: 71.4 min (major), 89.4 min (minor);

di-tert-butyl(S)-1-(4-((1H-indol-3-yl)methyl)-2-benzyl-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6s):

Yellow oil, 18.1 mg, 99% yield;

Optical rotation: [a]25.8 D=35.76 (c 0.9, CHCl,);

'"H NMR (CDCl;, 400 MHz): 6 8.47 (d, J = 7.3 Hz, 1H), 7.79 (s, 1H), 7.72 (d, J = 7.8 Hz, 1H),
7.65 (t, J=17.5 Hz, 1H), 7.29 (d, J= 7.5 Hz, 1H), 7.19 (s, 1H), 7.16 — 7.07 (m, SH), 7.01 (t, J =
7.5 Hz, 2H), 6.94 (s, 1H), 6.88 (t, J= 7.4 Hz, 1H), 5.72 (s, 1H), 4.57 (d, /= 13.7 Hz, 1H), 4.20 (d,
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J=13.7Hz, 1H), 3.92 (d, J=13.0 Hz, 1H), 3.16 (d, /= 13.2 Hz, 1H), 1.51 (s, 18H);

3C NMR (CDCls, 100 MHz): 6 171.2, 163.2, 156.7, 143.5, 140.8, 136.6, 135.3, 134.1, 130.1,
130.1, 129.9, 129.8, 128.1, 127.5, 127.3, 125.6, 124.3, 122.0, 119.6, 117.9, 111.1, 106.2, 83.0,
81.5,43.7,37.5,28.3;

HRMS (ESI): C35H33N,O4Na for [M+Na]”, calculated 633.2689, found 633.2689;

The enantiomeric excess was determined to be 99.34% by HPLC. [IA column, 230 nm, n-

hexane:IPA = 95:5, 1.0 mL/min]: 35.1 min (major), 47.5 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-((2-methyl-1H-indol-3-yl)methyl)-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6t):

Yellow solid, 18.5 mg, 99% yield. mp: 80.3-81.8 C;

Optical rotation: [a]25.0 D=-13.33 (c 0.8, CHCL,);

'H NMR (CDCl;, 400 MHz): § 8.56 (s, 1H), 7.88 (s, 1H), 7.80 (s, 1H), 7.67 (s, 1H), 7.42 (d, J =
16.5 Hz, 2H), 7.10 (s, 9H), 4.42 (d, /= 11.7 Hz, 1H), 4.13 (dd, /= 7.3, 3.0 Hz, 1H), 3.86 (d, J =
13.2 Hz, 1H), 3.06 (d, J=11.4 Hz, 1H), 1.35 (d, /= 191.9 Hz, 21H);

3C NMR (CDCls, 100 MHz): 6 175.3, 157.2, 154.2, 143.6, 136.8, 135.4, 134.9, 134.1, 130.1,
128.8, 128.2, 127.6, 126.3, 126.0, 125.4, 121.6, 119.5, 117.8, 110.5, 102.2, 83.1, 81.7, 44.0, 28.4,
27.0,9.8;

HRMS (ESI): C3H40N,OgNa for [M+Na]*, calculated 647.2846, found 647.2846;

The enantiomeric excess was determined to be 95.55% by HPLC. [IC column, 230 nm, n-

hexane:IPA =97:3, 0.5 mL/min]: 67.0 min (major), 84.3 min (minor);

di-tert-butyl(S)-1-(2-benzyl-4-(furan-2-ylmethyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
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yDhydrazine-1,2-dicarboxylate (6u):

White solid, 16.7 mg, 99% yield. mp: 81.8-82.1 C;

Optical rotation: [a]25.7 D=-4.96 (c 1.1, CHCl,);

'"H NMR (CDCls, 400 MHz): 6 8.24 (d, J= 7.1 Hz, 1H), 7.87 (d, J= 7.8 Hz, 1H), 7.58 (t, J= 1.5
Hz, 1H), 7.37 (s, 2H), 7.28 (t, J = 7.5 Hz, 1H), 7.18 — 7.10 (m, 3H), 6.77 (d, J = 10.9 Hz, 2H),
5.85 (s, 1H), 5.10 (d, J = 2.7 Hz, 1H), 4.89 (t, /= 9.9 Hz, 2H), 3.61 (dd, J = 10.5, 2.9 Hz, 1H),
3.07 (d, J=13.8 Hz, 1H), 2.03 — 0.77 (m, 18H);

3C NMR (CDCls, 100 MHz): 6 174.7, 163.3, 156.6, 146.8, 142.3, 136.5, 136.0, 134.3, 128.2,
127.8,127.7,127.5, 125.4, 124.8, 119.5, 110.3, 109.9, 83.2, 81.6, 44.0, 40.2, 28.2;

HRMS (ESI): C3;H35N;0;Na for [M+Na]*, calculated 584.2373, found 584.2371;

The enantiomeric excess was determined to be 96.95% by HPLC. [IC column, 230 nm, n-

hexane:IPA = 97:3, 0.5 mL/min]: 20.2 min (major), 26.9 min (minor);

diethyl (S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-1,2-
dicarboxylate (6v):

White oil, 13.7 mg, 95% yield;

Optical rotation: [0]20.3 D=-3.98 (c 1.7, CHCl,);

'"H NMR (CDCl;, 400 MHz): & 8.24 — 8.18 (m, 2H), 7.65 (dd, J=11.1, 4.2 Hz, 1H), 7.44 (dd, J =
6.8, 4.1 Hz, 3H), 7.29 — 7.27 (m, 1H), 7.26 — 7.19 (m, 2H), 6.95 (s, 1H), 5.25 (d, /= 13.8 Hz, 1H),
5.12 (d, J=13.8 Hz, 1H), 4.29 (dddd, J=17.7, 10.6, 7.1, 3.5 Hz, 2H), 3.91 (s, 2H), 2.19 (dd, J =
12.1, 8.8 Hz, 1H), 1.82 (td, J=12.6, 4.1 Hz, 1H), 1.55 - 1.12 (m, 5H), 1.11 — 0.70 (m, 5H), 0.58
(t,J=17.3 Hz, 3H);

BC NMR (CDCl;, 100 MHz): 6 175.4, 164.0, 157.2, 155.6, 142.5, 136.6, 134.6, 128.8, 128.3,
127.8,127.5,125.4, 124.7, 68.5, 63.1, 62.3, 43.7,24.9,22 .4, 14.5, 13.5;

HRMS (ESI): Cy6H3,N;304 for [M+H]", calculated 482.2291, found 482.2292;

The enantiomeric excess was determined to be 53.35% by HPLC. [IB column, 230 nm, n-

hexane:IPA = 95:5, 0.5 mL/min]: 16.67, min (major), 25.9 min (minor);
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diisopropyl (S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-
1,2-dicarboxylate (6w):

White oil, 14.2 mg, 93% yield;

Optical rotation: [a]21.6 D= 3.09 (c 1.3, CHCly);

'H NMR (CDCl;, 400 MHz): & 8.22 (t, J= 7.8 Hz, 2H), 7.66 (t, /= 7.4 Hz, 1H), 7.48 — 7.42 (m,
3H), 7.30 - 7.27 (m, 2H), 7.25 - 7.20 (m, 1H), 6.84 (s, 1H), 5.23 (d, J=13.7 Hz, 1H), 5.13 (d, J
=13.8 Hz, 1H), 5.06 (dt, J=12.4, 6.2 Hz, 1H), 4.61 (s, 1H), 1.95 (ddd, J=34.1, 21.4, 10.3 Hz,
2H), 1.44 — 1.25 (m, 8H), 1.19 - 0.70 (m, 8H), 0.59 (t, /= 7.3 Hz, 3H);

3C NMR (CDCls, 100 MHz): 6 175.4, 164.1, 157.1, 155.1, 142.8, 136.6, 134.5, 133.8, 128.3,
128.3,127.7,127.5, 125.5, 124.6, 71.2,70.1, 43.7, 24.9, 22.4, 22.0, 21.9, 13.5;

HRMS (ESI): CysH36N;04 for [M+H]", calculated 510.2604, found 510.2603;

The enantiomeric excess was determined to be 76.84% by HPLC. [IA column, 230 nm, n-

hexane:IPA = 85:15, 1.0 mL/min]: 7.3 min (major), 12.4 min (minor);

(R)-N-benzyl-1-(4-chlorobenzyl)-3-oxoisoindoline-1-carboxamide (7):

Yellow oil, 10.1 mg, 86% yield;

Optical rotation: [0]25.6 D=-6.27 (c 0.5, CHCL,);

'"H NMR (CDCl;, 400 MHz): 6 8.03 (dd, J= 7.9, 1.1 Hz, 1H), 7.83 — 7.75 (m, 1H), 7.62 (td, J =
7.7, 1.4 Hz, 1H), 7.42 (td, J = 7.8, 1.2 Hz, 1H), 7.31 (dd, J = 7.7, 1.8 Hz, 2H), 7.25 — 7.18 (m,
4H), 6.85 — 6.70 (m, 2H), 6.31 — 6.09 (m, 2H), 4.97 (d, J = 13.7 Hz, 1H), 4.84 (d, J = 13.7 Hz,
1H), 3.05 (d, /= 12.8 Hz, 1H), 2.91 (d, J = 12.8 Hz, 1H);
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3C NMR (CDCls, 100 MHz): 6 176.9, 163.4, 140.9, 136.5, 134.1, 133.2, 132.1, 130.9, 129.5,
128.5,128.4, 128.1, 127.7, 126.1, 125.5, 61.3, 52.1, 43.8;

HRMS (ESI): C,3H,,N,0,Cl for [M+H]*, calculated 391.1213, found 391.1214;

The enantiomeric excess was determined to be 97.36% by HPLC. [IB column, 230 nm, n-

hexane:IPA = 95:5, 1.0 mL/min]: 18.4 min (major), 20.6 min (minor);
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7. Crystal data and structure refinement for 61.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

pr°

y/°

Volume/A3

V4

pcalcg/ cm’

wmm-!

F(000)

Crystal size/mm?
Radiation

61

C33H36CIN;04
606.10

293(2)
monoclinic

P2,

10.7532(4)
22.6105(9)
13.3665(6)

90

93.588(4)

90

3243.5(2)

4

1.241

1.427

1280.0
0.13x0.12x0.11
CuKoa (A =1.54184)

20 range for data collection/° 6.626 to 147.29

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=2c (I)]
Final R indexes [all data]

-13<h<13,-27<k<27,-1<1<16

10317

10317 [Rip = 2, Ryjgma = 0.0491]

10317/8/788
1.061

R; =0.0750, wR, = 0.2168
R; =0.0785, wR, = 0.2191

Largest diff. peak/hole / ¢ A= 1.09/-0.56

Flack/Hooft parameter

0.028(11)/0.037(9)

Crystal structure determination of [61]

Crystal Data for C;3H36CIN;Og (M =606.10 g/mol): monoclinic, space group P2; (no.
4), a=10.7532(4) A, b=22.6105(9) A, c = 13.3665(6) A, f=93.588(4)°, V=3243.5Q2) A3, Z=
4, T=293(12) K, W(CuKa) = 1.427 mm™', Dcalc = 1.241 g/cm?, 10317 reflections measured
(6.626° <20 < 147.29°), 10317 unique (Rin = 0.0313, Ryigma = 0.0491) which were used in all
calculations. The final R, was 0.0750 (I > 25(I)) and wR, was 0.2191 (all data).
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8. 'H and 3C NMR Spectra

2-benzyl-4-isopentylisoquinoline-1,3(2H,4H)-dione (4b):
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2-benzyl-4-(3-phenylpropyl)isoquinoline-1,3(2H,4H)-dione (4d):
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2-benzyl-4-(4-chlorobenzyl)isoquinoline-1,3(2H,4H)-dione (4i):
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2-benzyl-4-(4-bromobenzyl)isoquinoline-1,3(2H,4H)-dione (4j):
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2-benzyl-4-(3-methylbenzyl)isoquinoline-1,3(2H,4H)-dione (4Kk):
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2-benzyl-4-(3-bromobenzyl)isoquinoline-1,3(2H,4H)-dione (41):
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2-benzyl-4-(2-methoxybenzyl)isoquinoline-1,3(2H,4H)-dione (4m):
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2-benzyl-4-(2-methylbenzyl)isoquinoline-1,3(2H,4H)-dione (4n):
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2-benzyl-4-(2-chlorobenzyl)isoquinoline-1,3(2H,4H)-dione (40):
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2-benzyl-4-(3,4,5-trimethylbenzyl)isoquinoline-1,3(2H,4H)-dione (4p):
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2-benzyl-4-(naphthalen-2-ylmethyl)isoquinoline-1,3(2H,4H)-dione (4q):
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4-((1H-indol-2-y)methyl)-2-benzylisoquinoline-1,3(2H,4H)-dione (4r):
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4-((1H-indol-3-yl)methyl)-2-benzylisoquinoline-1,3(2H,4H)-dione (4s):
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2-benzyl-4-((2-methyl-1H-indol-3-yl)methyl)isoquinoline-1,3(2H,4H)-dione (4t):
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2-benzyl-4-(furan-2-ylmethyl)isoquinoline-1,3(2H,4H)-dione (4u):
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di-tert-butyl(S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl) hydrazine-
1,2-dicarboxylate (6a):
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di-tert-butyl(S)-1-(2-benzyl-4-isopentyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6b):
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di-tert-butyl(S)-1-(2-benzyl-4-isobutyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6¢):
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di-tert-butyl(S)-1-(2-benzyl-1,3-dioxo-4-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate(6d):
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(di-tert-butyl(S)-1-(2,4-dibenzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-1,2-
dicarboxylate (6e):
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di-tert-butyl(S)-1-(2-benzyl-4-(4-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6f):
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di-tert-butyl(S)-1-(2-benzyl-4-(4-methoxybenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6g):
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di-tert-butyl(S)-1-(2-benzyl-4-(4-fluorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6h):
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di-tert-butyl(S)-1-(2-benzyl-4-(4-chlorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yhhydrazine-1,2-dicarboxylate(6i):
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di-tert-butyl(S)-1-(2-benzyl-4-(4-bromobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-

yDhydrazine-1,2-dicarboxylate (6j):
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di-tert-butyl(S)-1-(2-benzyl-4-(3-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6k):
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di-tert-butyl(S)-1-(2-benzyl-4-(3-bromobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (61):
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di-tert-butyl(S)-1-(2-benzyl-4-(2-methoxybenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6m):
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di-tert-butyl(S)-1-(2-benzyl-4-(2-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6n):
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di-tert-butyl(S)-1-(2-benzyl-4-(2-chlorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (60):
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di-tert-butyl(S)-1-(2-benzyl-1,3-diox0-4-(3,4,5-trimethoxybenzyl)-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6p):

T I T

il e f oon My
g8 85 B 8 g B gs@ 8 =
T T T T T T T T = T T = T Ili71 - T T T
18 15 e 13 1z 11 10 el 8 7 & 5 4 3 2 1
1 (ppal
E L S g 8z 28 =z &
[ I It L |1

100
1 (ppal

S59



di-tert-butyl(S)-1-(2-benzyl-4-(naphthalen-2-ylmethyl)-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6q):
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di-tert-butyl(S)-1-(4-((1H-indol-2-yl)methyl)-2-benzyl-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6r):
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di-tert-butyl(S)-1-(4-((1H-indol-3-yl)methyl)-2-benzyl-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6s):
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di-tert-butyl(S)-1-(2-benzyl-4-((2-methyl-1H-indol-3-yl)methyl)-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6t):
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di-tert-butyl(S)-1-(2-benzyl-4-(furan-2-ylmethyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-

yDhydrazine-1,2-dicarboxylate (6u):
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diethyl (S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-1,2-
dicarboxylate (6v):
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diisopropyl (S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-
1,2-dicarboxylate (6w):

176,41
— 16 06
)0
—24. 90
AT

\2I ar

— 1148

0

1T

L 'y wthd

\JL,
L e B 2y T AT
T T T - _VI_I_ T _I_ - T ‘I T : T T T T
7 2 ] -1 -4

S66



(R)-N-benzyl-1-(4-chlorobenzyl)-3-oxoisoindoline- 1-carboxamide (7):
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9. HPLC spectra

di-tert-butyl(S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-
1,2-dicarboxylate (6a):

G NHBoc
3 NBoc
600 — @)
E N.
] Bn
200
] (0]
200 3
= I
T I
o 2 4 6 g 12 14 16 18 20 22
No. RT [k EE1 BC
1 12. 527 63101527 h. 441 BV
2 15,947 61958018 49, 559 VB
1. 280E+08 100, 000
300 3
250 3
200 3
150 —:
100 3
50 3
0 3
Na. RT HHE MR BC
1 12, 427 25759040 93, 699 BB
2 15. 573 3308638 1. 301 BB

26008678 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-isopentyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6b):

3 NHBoc
- NBoc
3 0
150 -3
100
50 -3
0 ':
o 2 5 6 8 10 12 14 16 18 20 22
No. RT [Eik: R BC
14, 553 214R759 48, 034 BV
z 18.173 2322505 al. 866 ¥
4469264 100, 000
25 —_j
20 3
15 3
10
5 =
0 3
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
) 5 10 15 20 25 30 35 a0
Mo RT " WEL BC
1 15. 667 3300546 97. 034 BB
z 20. 367 103623 2, 966 BB
3494169 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-isobutyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6¢):

160 "3
140 - [\lHBoc
= NBoc
120 . o
100 -
3 N\B
80 n
E o)
60 —
40 —
20 —
g 3
| B} 1 I I I [ | I I | L I 1 F I Frrti I I I I L B R | ] L R | I I
0 5 10 15 20 25 30
No. RT fisipi HREL BC
1 12,773 16311998 a0. 003 Jili]
2 20,127 16310174 48, 987 BB
32622172 100. 000
200 3
150
100 =
50 3
E TN
0 2 3 8 10 12 14 16 1B 20 22 24 26
No. RT HE HE1 BC
1 13. 753 22438690 a0, 281 Jii]
2 19, 580 2415697 9,719 Jili]
24854396 100. 000
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di-tert-butyl(S)-1-(2-benzyl-1,3-dioxo-4-(3-phenylpropyl)-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate(6d):

100
80
-
10
20
0 3
0 2 4 6 8 10 12 14 16 18 20 22

No. RT i WEEL BC

1 9.633 6489504 50. 343 BB

2 15. 033 6401132 49. 657 BB

12890636 100. 000
500
400
300 —
200
100 —
6:=
0 2 4 6 8 10 12 14 16 18 20

No. RT [TEA WEEL BC

1 9. 920 33045916 96. 613 BB

2 15. 773 1158591 3. 387 BB

34204507 100. 000
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(di-tert-butyl(S)-1-(2,4-dibenzyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-

1,2-dicarboxylate (6e):

200 3 O NHBoc
E NBoc
E 0]
150 =3 O
E N.
3 Bn
100 3 o]
50 3
0
o 5 10 15 20 25 30 35 40 45 50 55 60 65 70
No. RT ek AL BC
41. 360 41019415 48. 974 BV
2 48, 207 42738408 51. 026 VB
83757823 100. 000
120 3
100 3
B0 3
60 -3
10 3
20 3
0 3
0 5 10 15 20 25 30 35 40 45 50 55 &0
No. RT HH EEL BC
40. 773 22008407 98. 724 BB
2 47. 960 284378 1.276 BB
22292785 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-(4-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-

yDhydrazine-1,2-dicarboxylate (6f):

_5 i Me
400 3 {
E [\lHBoc
300 — NBoc
3 g ©
] a
200 - O N.
E Bn
3 0
100 -3
u f f\-._ _._._] >
0 5 10 15 20 25 20 as 40 45 50 55
No. RT [k 1 BC
22. 847 27073781 44, 454 BB
2 34, 460 27671887 20, 546 BB
04745668 100, 000
50 —
40 —
30 —
20 —
10 ~
0 3 .
BRERA BRALE BASER B IR B0 RESS BAZS | el A AR Al AR
o 10 20 20 a0 50 €0 70 80
No. ET FFE WEL BC
1 22. 600 ITILY 4,251 BB
2 3. 107 8493604 95, 748 BB
8870721 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-(4-methoxybenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6g):

35 —E
30 —E
25 —E
20 —f
15 —f
10 —E
S
0 3
. | | | | | | | R | | | | | | |
o 10 20 30 a0 50 &0 70 g0
Na. RT ik WL BC
1 39. 427 6887735 51. 105 BV
2 53. b6T 60858542 48, 895 VB
13477577 100, 000
3 MeO
50 —3
a0 3
20 —
20 —
10 —
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
No. RT HH WE1 EC
1 38. 453 15076330 98, 278 BB
2 h5. 187 217472 1. 422 BB
15293802 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-(4-fluorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6h):

g F
3 NHBoc
150:: NBoc
E () ’
lDD:: N\Bn
£ o)
50 3
. A .
LR R R IR L L L L I o I I R IR I I I L A B LN I L N I R I A I L B L RN R R
i ] 5 ino 15 20 25 20 35 40
No. RT Gk R BC
1 23. 160 35978631 49, 853 BV
2 29, 460 36190530 50, 147 ¥
72169161 100, 000
40 3
SE—E
SB—E
75
20 3
15 3
10 =
5 =
] U R I o I Il L I L R I I LI I I o A L Il I R B R A RN RN B R o R AR
li] A 10 15 20 Z25 30 35 40 45
No. RT ks WL BC
1 23,093 6481744 97,837 BB
2 32.407 143279 2. 163 BB
6625023 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-(4-chlorobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yhhydrazine-1,2-dicarboxylate(6i):

E Cl
100 3
20 _; O !\lHBOC
E NBoc
&0 — O O
E N.
40 3 Bn
3 (0]
20 3
1] 3 H\\ S T
10 20 20 40 50 &0 70 80 a0 100
No. RT HA EEL BC
1 n6. 100 22062149 48, 698 BY
2 67. 793 23242078 51. 302 bt
45304227 100, 000
120 —
100 —
80 —
60 —
40 —
20 —
0 3
| J | REEL LERSS | | | L |  RRRES Rikas ! | J |
10 20 30 40 50 &0 70 20 a0
No. RT HFE EEL BC
1 a4, 560 45944417 949, 731 BB
2 63. 413 123743 0. 269 BB
46068160 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-(4-bromobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6j):

250 j:
200 3
150 3
100 -3
50 =3
0
! | L | LERERT PREAS I ! I | EAEE LRSS ] J ]
o 10 20 30 40 50 &0 70 80 30
No. ET i WREL BC
1 48. 140 93083320 50, 444 BV
2 G2, 940 91443445 49, 556 VB
1. B45E+08 100, 000
200 3
150 3
100 3
50
0 =
o 10 20 30 40 50 &0 10 80 30 100
No. RET HE AL BC
1 57. 627 893407508 949, 478 BB
2 74,1583 490329 0. 522 BB
Q3897837 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-(3-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6k):
250
200
150

100

a0

Llatotabonalebometet bonotteto bt tomenelobononete ottt
Z
/
w O
5

LS LA AL R B B I R

R AR AN REARS LAY RARE

0 20 40 &0 80 100 120 140
No. RT [kt HREL BC
1 102, 400 84720783 49, 957 BY
2 116. 527 84865223 50. 043 VB
1. 695E+08 100, 000
300 3
250 E
200 E
150 E
100 3
50 f
03
D 10 20 30 40 50 &0 70 80 S0 100 110 120
No. ET [iE REL BC
1 98, 640 37733877 87. 888 BB
2 112, 840 5151496 2.012 EB

42885373 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-(3-bromobenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (61):

350

300

250

200

150

100

50

No.

2

93.
108.

660

3. 257E+08 100. 000

400

350

300

250

200

150

100

50

No.

[kt EC

[

1. 066E+08 94. 276 BV
6475635 9. 724 VB

1. 131E+08 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-(2-methoxybenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6m):

250 3 =
200 3
150 3
100 =3
50 3
0 3
o 5 10 15 20 25 ap 25 40 45 50
No. RET EE REL BC
1 20. 640 h18845b4 50. 220 BB
2 34. 047 51429457 49, T80 BB
1. 033E+08 100. 000
250 3
200 3
150 3
100 3
50 E
(i _E k ' S I_-r"_"'--_ i —
& 'I'I'|'|'|'|'I'I'I'1‘1'|'|'|'|'|'|'|'|'|'t't'l']'i'1'|'|'|'|'|'|'|'|'|'P'|'I'|'|'|'|'|'|'|'
o 5 10 15 20 25 30 35 40 45
Na. RT mH WAL EC
| 18. Y67 32505809 96, 442 Jiji]
2 33.913 1199130 3. b8 BB
33704839 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-(2-methylbenzyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yDhydrazine-1,2-dicarboxylate (6n):

600 =3
500 — O [\lHBoc
3 Me NBoc
400 — (0]
300 3 Bn
E 0
200 3
100 —
g L ——
10 15 20 25 3o a5 40 45 50 55 &0
No. KT HE HEL BC
1 38. 273 36072230 B50. 113 BV
2 42, 967 35909475 449, 887 ¥
71981705 100, 000
200 3
150 3
100 3
50 3
0 3
10 15 20 25 30 35 40 45 50 55
No. RT HF WE1 BC
1 39. 273 21032004 47.834 BB
2 44, 040 465561 2. 166 BB
21497655 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-(2-chlorobenzyl)-1
yDhydrazine-1,2-dicarboxylate (60):

,3-dioxo0-1,2,3,4-tetrahydroisoquinolin-4-

150 :
100 —_
50 —
0 =
IIJ'I'|IIII|'I'tr1'|'IIII|II'I.I|IIII'|"III-'1'|
0 5 10 15 20 25 30 35
No. RT HER EE1 BC
1 15, 447 20860706 50, 747 BB
2 20. 820 20246876 48, 253 Jili}
41107582 100, 000
120
100 —
80 ~
60 —
40 —
20 —
0
o 2 4 g E: 10 12 14 16 18 20 22 24 26
No. RT "E WAL BC
1 14. 107 11457751 94, 020 BB
2 18. 740 113382 0, 980 BB
11571133 100, 000
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di-tert-butyl(S)-1-(2-benzyl-1,3-diox0-4-(3,4,5-trimethoxybenzyl)-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6p):

200
150
100 ]
50
g::__/"\—-r\_A._l ,
_II|I|||I|I[|II1[|'|T||[|I|IIl‘IlI[lFI1[|'|rI'|[|I|II||'|'I[||I|I|'|II'|I|'|I|I
0 5 10 15 20 25 30 35
No. RT (1T HeRE1 BC
1 11. 907 16423219 49. 240 BB
9 25. 247 16930403 50. 760 BB
33353622 100. 000
E MeO  OMe
200
150 3
100
50—_:
ﬂ—_z A_L
_‘|'|II|'|I‘|'lII|'|I‘rl|‘|'|[‘|'|I‘|'||"|I‘|'|[‘|'|I‘r1[|r1l|r|[|i1[||’|[|r1
0 5 10 15 20 25 30
No. RT M HeREL BC
1 11. 887 16150886 93. 483 BB
9 95. 473 1125846 6.517 BB
17276732 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-(naphthalen-2-ylmethyl)-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6q):

zun::
lﬁn:j
1nn:j
51:::
i, .
S e R e
li] 20 40 &0 20 100 120 140 160 120
No. RT mis HE1 BC
124. 020 75453209 50. 013 BV
2 154. 373 75415393 49, 987 v
1. 50SE+08 100. 000
40
30
20
i0
1]
AR BARES EEAR3 BR AN KA bbichd FARLAASD AR Rt | L2 A ) AR RESS LASHN REAN EAREN LiSA1 LERET
a 20 40 €0 B0 100 120 140 160 130 200
Na. RT =i Rl BC
1 128. 553 25348165 100. 000 BB
25348165 100. 000
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di-tert-butyl(S)-1-(4-((1H-indol-2-yl)methyl)-2-benzyl-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6r):

200 3
E AN NHBoc
150 3 i
3 NBoc
E o
100 3
: Bn
50 3 0
o :E_,_k\k"‘\/\ 3
0 10 20 30 40 50 6 70 80 S0 100 110 120
No. RT ik RE1 BC
1 70. 833 73110420 49, 886 BV
2 87. 567 73445601 50. 114 VB
1. 465E+08 100, 000
120 3
100 3
3 AN NHBoc
80 3
60 3
a0 3
20 =
o -3 s s 2.
0 1 20 30 40 50 € 70 80 30 100 110
No. RT "R L BC
71. 380 37910254 a0. 984 BB
2 80, 433 J7H6856 a, 016 i}
41667110 100. 000
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di-tert-butyl(S)-1-(4-((1H-indol-3-yl)methyl)-2-benzyl-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6s):

50 3

40 —

30 —

20 —

10 3

03

o 5 10 15 220 25 30 35 40 45 50 55 60 &5
No. ET [k WL BC
1 3. 227 12250518 449, 312 BY
2 47. 227 12592528 al. 688 YB
24843048 100. 000

500 3
400 —
300 —
200 —
100 — .

E X

l:F _:—_ T : e
o 5 10 15 20 25 30 35 40 45 50 55
Na. RT HE REL BC
1 35, 060 9032 0,329 BB
2 47,547 2738711 98,671 BB
2747743 100. 000
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di-tert-butyl(S)-1-(2-benzyl-4-((2-methyl-1H-indol-3-yl)methyl)-1,3-dioxo-1,2,3,4-
tetrahydroisoquinolin-4-yl)hydrazine-1,2-dicarboxylate (6t):

250 3
200 3
150 3
100 3
50 =
0 3
o 10 20 30 a0 50 &0 To 30 100 110
No. RT [k 1 BC
1 65. 053 35118593 47. 030 BB
2 83. 620 39554465 82,970 BB
74673458 100, 000
600 3
500 —
400 —
300 —
200 —
100 — J
0 _E._L_m-.-—-— —-'5__ 3 T
o 10 20 a0 40 5D &0 70 20 100 110 120
No. ET E#E RE1 BC
1 66, 960 24685924 2223 Bb
2 84. 267 1. 085E+08 97. 77 BB
1. 110E+08 100, 000
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di-tert-butyl(S)-1-(2-benzyl-4-(furan-2-ylmethyl)-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-

yDhydrazine-1,2-dicarboxylate (6u):

350 ég
300 ég
250 —f
200 —E
150 —E
100 —:1
50 é;
i N
R Rk A AR AR R AT RRRRRERR R SERRKARRARRARE prreees
1] 5 10 15 20 25 30 35
No. RT ik WL BC
1 18, 887 36813404 a0. 118 EB
2 26. 153 36639884 49, 882 BB
73453288 100. 000
350 _‘::
300 —E
250 7:5
200 —f
150 -
100 -
50 ;:
g A i
pli] 15 20 25 35 40 45 50
No. RT iR WEL BC
1 20. 160 34255408 98. 473 BV
2 26. 933 531333 1. 5827 BB
34786741 100. 000
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diethyl (S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-1,2-

dicarboxylate(6v):
100 —_
A 00
: 0 o)
80 N-NH
0
60 N-gn
0
40
20
0
|I|I|Illll|I|IIllI|I|III|I|I|l|‘||||||l|||l|l|I|I|I|I|I|I|I|I|I|I|I|I
0 5 10 15 20 25 30
No. RT (1] WP BC
1 17. 060 11719642 49, 925 BV
2 20. 873 11755048 50. 075 VB
23474690 100. 000
400-5
350-%
300-%
zsn-é
200 2
150—3
100—3
50 =
0 3
No. RT A HAE1 BC
1 16. 713 41676756 76. 677 BV
2 20, 487 12677093 23, 323 VB
54353849 100. 000
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diisopropyl (S)-1-(2-benzyl-4-butyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)hydrazine-
1,2-dicarboxylate(6w):

250 —:E
200 3
150 3
100 3
50 =
i _—E—,___fh-._ . T
_IrrrIIrIII1|1|'||1II|IIIr|’IrrrIII|1|1|1I|I|I|[Ir|r|’rlll|ll|1]|l1l ||||Irr|||||||'|"|‘|'||||
0 2 4 6 : 10 12 14 16
No. RT g e FE1 BC
1 7413 9882017 49,977 BB
2 12. 307 9891009 50. 023 BB
19773026 100. 000
1600 3
1400
1200
1000
800 3
600 -3
400 — :
200 - |
0 3 /N
0 2 4 6 8 10 12 14 16 18
No. RT g2 e FE1 BC
1 7.313 58876119 88. 420 BB
2 12. 420 7710608 11.580 BB

66586727 100. 000
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(R)-N-benzyl-1-(4-chlorobenzyl)-3-oxoisoindoline-1-carboxamide (7):

3 o]
80 H
50 3 NH,
3 0
3 “Bn
20 3 o}
0 3 k
T T T T T T T T T T T T T T T T T T
) 5 10 15 20 25 30
No. RT HE WEL BC
1 18. 633 3208161 a0. 266 BB
2 21. 153 3136288 40, 434 BB
6344449 100. 000
500 —
400 —
300 3
200 —
100 —
N I |
L Bl B NN SRR L LN LA L B R NI ELAN BLA LA B B N B L L B B BN B B B B I |
o 5 10 15 20 25 30
No. KT [k brodi | BC
1 18. 407 3330456 1,321 BB
2 20. 58T 24900027 88, 679 BB
25242572 100, 000
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