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Figure S1. Peak purity analysis of compound 4a using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0 C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 1
mL/min.
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Figure S2. Peak purity analysis of compound 4b using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0O C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 0.5
mL/min.
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Figure S3. Peak purity analysis of compound 4c¢ using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0 C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 0.5
mL/min.
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Figure S4. Peak purity analysis of compound 4d using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0 C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 0.5
mL/min.
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Figure S5. Peak purity analysis of compound 5a using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0 C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate:
0.5mL/min.
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Figure S6. Peak purity analysis of compound 5b using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0O C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 0.5

mL/min.
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Figure S7. Peak purity analysis of compound 5¢ using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0 C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 0.5
mL/min.
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Figure S8. Peak purity analysis of compound 5d using RP-HPLC with diode array detector (DAD), C18
column (Kimetex®, 2.6 EV0 C18 100 A, 150 x 4.6 mm); mobile phase: methanol: water (60:40); flowrate: 0.5
mL/min.
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Figure S9. Chiral analysis of (15,45)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (4a). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S10. Chiral analysis of (15,4R)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (4b). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S11. Chiral analysis of (1R,45)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (4c). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S12. Chiral analysis of (1R,4R)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (4d). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S13. Chiral analysis of (1S5,45)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (5a). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S14. Chiral analysis of (1S,4R)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (5b). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S15. Chiral analysis of (1R,4S)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (5¢c). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.



7 |—5d-CH1
20000 - 1

10000

Intensity [pV]

"’”"4.

0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0
Retention Time [min]

Figure S16. Chiral analysis of (1R,4R)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-b]quinazolin-
3,6-(1H, 4H)-dione (5d). Column: Lux® 5 um Amylose-1, 250 x 4.6 mm; UV-detection: 254 nm; mobile
phase: hexane:ethanol (80:20); flow rate: 0.5 mL/min.
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Figure S17. 'H NMR spectrum of N-(2-aminobenzoyl)-L-tryptophan methyl ester (iv-a) (CDCls;, 300,
MHz).

FFPorto-Solidal.ong-Apr26-2018 I %898 583 BhIARRRSS558 RANGEICARR N8R 88
SL-NDT B NRRNNNRKN COOO0O0CGHBLLBLG MmMmememmmmeN - O P
1H-hrt CDCI3 /opt/topspin3.2/hrt hrt 12 [ I i e - Y
I
1
/ [ |
[ H[ / | I)f w‘ |
|
) | )
]
| |
YL 1 ‘ |
T
a %
AN
T T T T T T T T T T T T T T T T T T T T T T T T
125 115 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
ppm

Figure S18. 'H NMR spectrum of N-(2-aminobenzoyl)-D-tryptophan methyl ester (iv-b) (CDCls, 300,
MHz).
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Figure S19. 'H NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-L-valinyl-2-aminobenzoyl-L-
tryptophan methyl ester (vi-a) (CDCls, 300, MHz).
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Figure S20. 'H NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-L-methylpentanyl-2H-
aminobenzoyl-L- tryptophan methyl ester (vi-b) (CDCls, 300, MHz).
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Figure S21. '"H NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-D-valinyl-2-aminobenzoyl-D-

tryptophan methyl ester (vi-c) (CDCls, 300, MHz).
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Figure 522. 'H NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-D-methylpentyl-2-aminobenzoyl-

D- tryptophan methyl ester (vi-d) (CDCls, 300, MHz).
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Figure S23. '"H NMR spectrum of (15,4S5)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino|[2,1-
b]quinazolin-3,6-(1H, 4H)-dione (4a) (CDCls, 300, MHz).
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Figure S24. 'H NMR spectrum of (1R,45)-4-(1H-Indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (4b) (CDCls, 300, MHz).
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Figure S25. 'H NMR spectrum of (15,4R)-4-(1H-Indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (4c) (CDCls, 300, MHz).
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Figure S26. 'H NMR spectrum of (1R 4R)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazolin-3,6-(1H, 4H)-dione (4d) (CDCls, 300, MHz).
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Figure

b]quinazolin-3,6-(1H, 4H)-dione (5a) (CDCls, 300, MHz).
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Figure

b]quinazoline-3,6-(1H,4H)-dione (5b) (CDCls, 300, MHz).
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Figure
b]quinazoline-3,6-(1H,4H)-dione (5¢) (CDCls, 300, MHz).
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Figure S30. 'H NMR spectrum of (1R,4R)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino|[2,1-

b]quinazolin-3,6-(1H, 4H)-dione (5d) (CDCls, 300, MHz).
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Figure S31. ®C NMR spectrum of N-(2-aminobenzoyl)-L-tryptophan
MHz).
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Figure $32. 3C NMR spectrum of N-(2-aminobenzoyl)-D-tryptophan methyl ester (iv-b) (CDCls, 75,
MHz).
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Figure S33. C NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-L-valinyl-2-aminobenzoyl-L-
tryptophan methyl ester (vi-a) (CDCls, 75, MHz).
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Figure S35. *C NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-D-valinyl-2-aminobenzoyl-D-
tryptophan methyl ester (vi-c) (CDCls, 75, MHz).
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Figure S36. *C NMR spectrum of N-[9H-fluoren-9-ylmethoxy)carbonyl]-D-methylpentyl-2-
aminobenzoyl-D- tryptophan methyl ester (vi-d) (CDCls, 75, MHz).
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Figure §37. 3C NMR spectrum of (15,45)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazolin-3,6-(1H, 4H)-dione (4a) (CDCls, 75, MHz).
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Figure §38. 3C NMR spectrum of (1R,45)-4-(1H-Indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (4b) (CDCls, 75, MHz).
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Figure §39. 3C NMR spectrum of (15,4R)-4-(1H-Indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (4c) (CDCls, 75, MHz).
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Figure S40. ©C NMR spectrum of (1R4R)-4-(1H-indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-

blquinazolin-3,6-(1H, 4H)-dione (4d) (CDCls, 75, MHz).
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Figure S41. BC NMR spectrum of (15,45)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-
b]quinazolin-3,6-(1H, 4H)-dione (5a) (CDCls, 75, MHz).
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Figure S42. 3C NMR spectrum of (1R,4S)-4-(1H-Indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (5b) (CDCls, 75, MHz)
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Figure S43. 'C NMR spectrum of (154R)-4-(1H-Indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (5¢) (CDCls, 75, MHz).
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Figure S44. 3C NMR spectrum of (1R,4R)-4-(1H-indol-3-ylmethyl)-1-isobutyl-2H-pyrazino[2,1-
b]quinazolin-3,6-(1H, 4H)-dione (5d) (CDCls, 75, MHz).
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Figure S45. NOESY spectrum of (15,4R)-4-(1H-Indol-3-ylmethyl)-1-isopropyl-2H-pyrazino|2,1-
b]quinazoline-3,6-(1H,4H)-dione (4c) (CDCls, 300, MHz). The green circle represents no correlation of
proton of C-1" methyl group and H-4.
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Figure S46. NOESY spectrum of (15,45)-4-(1H-Indol-3-ylmethyl)-1-isopropyl-2H-pyrazino[2,1-
b]quinazoline-3,6-(1H,4H)-dione (4a) (CDCls, 300, MHz). The green circle represents the correlation of
proton of C-1" methyl group and H-4



