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1. Mechanochemical Parameters Screening of Aza-Henry Reaction

Table S1. Screening of Mechanochemical Parameters of Aza-Henry Reaction?

1) CHsNO, (1.5 eq.)
Et:N (1.1 eq.)
2) CICH,COCI (2.0 eq.) N0
N \E

1 "Bai f{f}ﬁﬁ,g) NO; , ©
entry Vrot Dy time (min) yield (%)
1 100 0.13 30+10 7
2 150 0.13 30+10 75
3 200 0.13 30+10 83
4 250 0.13 30+10 77
3 300 0.13 30+10 76
6 200 0.05 30+10 54
! 200 0.09 30+10 79
8 200 0.17 30+10 65
? 200 0.13 10+10 78
10 200 0.13 50+10 82
1 200 0.13 70+10 81
12 200 0.13 30+2 74
13 200 0.13 30+6 80
14 200 0.13 30+14 81
5 200 0.13 30+18 %0

¢ Reaction conditions: 1 (1 mmol), nitromethane (1.5 mmol), EtsN (1.1 mmol), and NaCl (4.64 g) were placed
in a 50 mL stainless steel vessel with stainless-steel ball (dms = 6 mm) on a planetary mill, milling at a certain
rotation speed for certain minutes, then chloracetyl chloride was added and milling for certain minutes.  Yield
of 2 based on 1.
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Figure S1. Screening of the Grinding Auxiliary of Aza-Henry Reaction?
21 (1 mmol), nitromethane (1.5 mmol), EtsN (1.1 mmol) and grinding auxiliary (Ve = 2.15 cm®) were placed
in a 50 mL stainless steel vessel with stainless-steel ball on a planetary mill, milling at 200 rpm for 30 min,

then chloracetyl chloride was added and milling for 10 min. Yield of 2 based on 1.

2. Reaction Conditions Optimization of Reduction Reaction

Table S2. Screening of Reduction Reaction Condition

: ; N\EO reduction conditions : ; N\EO
NO; cl -
2

H,N Cl
3
entry conditions yield (%)“
1 Raney Ni (0.5 mL), NH3-H,O (1.0 mL), H> (1 atm), MeOH (10 mL), r.t., 4 h 74
21 (NH4).S (10 eq.), THF (10 mL), r.t., 4 h trace
32 Pd/C (10% Pd basis, 0.15 mmol), H, (1 atm), EtOAc/MeOH = 2:1 (10 mL), trace
reflux, 6 h
412] iron powder (5 eq.), NH4CI (10 eq.), MeOH/H,O = 1:1 (10 mL), reflux, 4 h 80

“Yield of 3 based on 2 (1 mmol).
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Table S3. Screening of Raney Ni Catalyzed Reduction Condition“

entry solvent/additive (mL) temperature (°C) time (h) yield (%)°
1 EtOH/NH;3-H,O = 10/1 (11) r.t. 4 47
2 THF/NH3-H>O = 10/1 (11) r.t. 4 44
3 PhCH3/NH3*H>O = 10/1 (11) r.t. 4 58
4 MeOH/NH;3H,0 = 10/1 (11) r.t. 4 74
5 MeOH/NH;3H,O = 10/1 (11) 40 4 62
6 MeOH/NH3 H,0= 10/1 (11) 50 4 43
7 MeOH/NH;-H,0 = 10/1 (11) r.t. 3 75
8 MeOH/NH3 H2O = 10/1 (8) r.t. 3 70
9 MeOH/NH;-H,O = 10/1 (15) r.t. 3 73

“Reaction conditions: 2 (1 mmol), Raney Ni (0.5 mL, 100 g solid/125 mL water) were placed in a 25 mL
two-necked flask with solution, stirring under an atmosphere of Ha (15 psi) for certain hours. © Yield of 3 based
on 2.

3. Recovery and Reuse of the Resolution Agent

N Recovery yield of L-tartaric acid (%) M Yield of R-3 (%) —@—ee of R-3(%)

100 ® & ®

LLL

Treatment number

80

Yield or ee (%)

Figure S1. Recovery and Reuse of -tartaric acid 2

2 Reaction conditions were consistent to those in Table 2, ;-tartaric acid (0.5 eq) was used in each reaction.
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4 Mechanochemical Parameters Screening of Acylation/Ring Closing Reaction

a

Table S4. Screening of Mechanochemical Parameters of Acylation/Ring Closing Reaction

CgH11COOH (1.0 eq.) NTO
N\EO EDCI/HOBt (1.1/1.0 eq.) .
Ball milling
HoN cl o
R-3 R-PZQ
entry Vrot Dy time (min) yield (%)" ee (%)

1 100 0.13 30+30 73 99.0
2 200 0.13 30+30 84 99.7
3 300 0.13 30+30 77 99.6
4 400 0.13 30+30 71 98.4
5 200 0.05 30+30 53 99.1
6 200 0.09 30+30 64 99.2
7 200 0.17 30+30 72 98.7
8 200 0.13 10+30 78 99.2
9 200 0.13 50+30 74 99.4
10 200 0.13 70+30 74 99.2
11 200 0.13 30+10 75 99.0
12 200 0.13 30+50 83 99.3
13 200 0.13 30+70 79 98.5

@ Reaction conditions: cyclohexanecarboxylic acid (1.0 mmol), EDCI (1.0 mmol) and HOBt (1.0 mmol) were
placed in a 50 mL stainless steel vessel with stainless-steel ball (AIMB = 6 mm), milling at a certain rotation
speed for certain minutes, then R-3 (1.0 mmol) was added and milling for certain minutes. ? Yield of R-PZQ

based on R-3. ¢ Determined by HPLC analysis.
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5. NMR Spectra

lin-2(1H)-yl)ethan-1-one (2)
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1-(1-(aminomethyl)-3,4-dihydroisoquinolin-2(1H)-yl)-2-chloroethan-1-one (3)
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e
GEL V.

(R)-2-(cyclohexanecarbonyl)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one

(R-PZQ)
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5. HPLC Spectra

2-chloro-1-(1-(nitromethyl)-3,4-dihydroisoquinolin-2 (1 H)-yl)ethan-1-one (2)

Q?\I\H/\CI
O,N ©

Racemic 2

mv
350-FEMERA 210nm

3004
250+
200+
150+
1004

50+

' I S -/
Peak RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 16.157 10640369 335823 49.627 49.627
2 48.554 10800487 99985 50.373 50.373
R-2
m@\,/ [BEA 210nm 5
L
Peak  RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 16.369 958071 30247 5912 5912
2 46.410 15248505 155507 94.088  94.088
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R-2 (After recrystallization)

mv

250-JIEHERA 210nm ]
2257
2007
1757
1507
1257
1007
753

50

986

Zi:““““Jh‘/”*\’ 4‘E§ T .

Peak  RetTime Area Height Conc Area

# (min) (mV*s) (mV) (%) (%)

1 16.276 25294 839 0.105 0.105

2 45.986 23951712 244203 99.895  99.895

R-2 (Up-scale)

mfi@@ﬂoum §_
Peak  RetTime Area Height Conc. Area

# (min) (mV*s) (mV) (%) (%)

1 16.202 39391 1275 0.215 0.215

2 46.061 18283699 185881 99.785  99.785

S10




1-(1-(aminomethyl)-3,4-dihydroisoquinolin-2(1H)-yl)-2-chloroethan-1-one (3)

QS)\I\H/\CI
H,N ©

Racemic 3
mﬁ\:,, Ig 254nm S
Peak  RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 15.712 1658927 72351 49.347  49.347
2 19.529 1702853 51659 50.653  50.653
R-3
125 JERBER 75377 ] g
07’—4# - 4\3»
Peak RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 16.196 3022533 121464 99.949 99.949
2 19.568 1547 82 0.051 0.051
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R-3 (Up-scale)

myv.
Qoﬂﬁujﬂl 22A 254nm)|

o] N § . 8.
Peak  RetTime Area Height Conc. Area

# (min) (mV*s) (mV) (%) (%)

1 17.025 2322273 86147 99.854 99.854

2 20.958 3399 147 0.146 0.146
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(R)-2-(cyclohexanecarbonyl)-1,2,3,6,7,11b-hexahydro-4H-pyrazino[2,1-a]isoquinolin-4-one
(R-PZQ)

by
O/&o

Racemic PZQ

mv.
:EM'I}I@ 240nm

508

Peak RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 11.508 240958 7069 48.899 48.899
2 14.701 251805 5234 51.101 51.101
R-PZQ
mE\\_{éN\EAMOnm

511

70+

60

50

40

30+

20

Peak RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 11.511 2522316 70695 99.836 99.836
2 15.429 4135 3 0.164 0.164
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R-PZQ (Up-scale)

eomE\‘iﬂﬂ‘ EEA 240nm §

Peak RetTime Area Height Conc. Area
# (min) (mV*s) (mV) (%) (%)
1 11.193 2014501 58729 99.663 99.663
2 14.841 6809 186 0.337 0.337
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