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Figure S1. 'H NMR spectra of crown ether 1.

6000

/77.41 CDCI3
77.16 CDCI3
—=76.91 CDCI3

137.56
—1290.08
™128.38
—126.18
—101.45
—98,53

82,39

80,10
7439

72.65

70,76

70.63

70,17

69.22
—62.38
—58.25

_-55.36
—~54.65
~53.39
—29.84

7
J
7
L
AN

5000

4000

3000

to 2000

i | 1000

|‘| ! |
%MMMWWMMWMWMWMWNMMMW«MWMWWWMW s W o e A B e i

o

1000

-2000

F-3000

[--4000

F-5000

F-6000

T T T T T T T T T T T

T T T T T T T T T T T
135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30
f1 (ppm)

Figure S2. ®*C NMR (APT) spectra of crown ether 1.
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Figure S3. 'H NMR spectra of crown ether 2.
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Figure S4. °*C NMR (APT) spectra of crown ether 2.
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Figure S5. 'H NMR spectra of crown ether 3.
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Figure S6. °C NMR (APT) spectra of crown ether 3.
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Figure S7. FTIR (ATR) spectra of crown ether 1.
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Figure S8. FTIR (ATR) spectra of crown ether 2.
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Figure S9. FTIR (ATR) spectra of crown ether 3.
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Figure S10. FTIR (ATR) spectra of immobilized catalyst 13.
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Figure S11. FTIR (ATR) spectra of immobilized catalyst 14a.
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Figure S12. FTIR (ATR) spectra of immobilized catalyst 14b.
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Figure S13. FTIR (ATR) spectra of immobilized catalyst 15a.
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Figure S14. FTIR (ATR) spectra of immobilized catalyst 15b.
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Figure S15. FTIR (ATR) spectra of immobilized catalyst 16a.
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Figure S16. FTIR (ATR) spectra of immobilized catalyst 16b.
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Figure S17. Chiral HPLC chromatogram of 19 (Scheme 5, catalyst 2).
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Figure S18. Chiral HPLC chromatogram of 19 (Scheme 5, catalyst 13).
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Figure S19. Chiral HPLC chromatogram of 22 (Scheme 6, catalyst 2).
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Figure S20. Chiral HPLC chromatogram of 22 (Scheme 6, catalyst 13).
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Figure S21. Chiral HPLC chromatogram of 22 (Scheme 6, catalyst 15a).
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Figure S22. Chiral HPLC chromatogram of 25 (Table 1, Entry 1).
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Figure S23. Chiral HPLC chromatogram of 25 (Table 1, Entry 2).
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Figure S24. Chiral HPLC chromatogram of 25 (Table 1, Entry 3).
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Figure S25. Chiral HPLC chromatogram of 25 (Table 1, Entry 4).

S18




Compound: Catalyst: 0.1 M
=0
Ao. 7 {\OW
EtOOC..) COOEt 0" i—" oH
0
NN 0.5 o
= Z
25 Ph N
Retention Time i
100 | 100
o
2
=] ‘! - =]
P 50 ~ L) - 50 P
H:‘:
U
0 L — — ]
| 2
=
0 5 10 15 2 25 30 35 40
Minutes
UV/VIS-222nm
Results (System
(2023.09.27.
11:48:08)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
10,899 1936696 69,767 Mx
11,650 839247 30,233 xM
Totals
2775943 100,000

Figure S26. Chiral HPLC chromatogram of 25 (Table 1, Entry 5).
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Figure S27. Chiral HPLC chromatogram of 25 (Table 1, Entry 6).
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Figure S28. Chiral HPLC chromatogram of 25 (Table 2, Entry 1).
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Figure S29. Chiral HPLC chromatogram of 25 (Table 2, Entry 2).
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Figure S30. Chiral HPLC chromatogram of 25 (Table 2, Entry 3, Cycle 1).
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(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,634 2232750 78,284 Mx
12,485 619358 21,716 xM
Totals
2852108 100,000

Figure S31. Chiral HPLC chromatogram of 25 (Table 2, Entry 3, Cycle 2).
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Compound: Catalyst: 0.1 M, Cycle 3
cl C N Cl
i
}N
Ac . 9
EtOOC. | COOEt 16a 4% substitution
@l/NOQ
25 o~ o I oH
l, o °
S
0]
(ONg \\/OJ
@ntion Time |
150 I - 150
|
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100 - [~ - 100
E | E:
50 | L 50
i (o
| N
ol Al el Lo
! s
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T T T T N T T N
0 5 10 15 20 25 30 35 40
Minutes
UV/VIS-222nm
Results (System
(2023.10.25.
13:51:56)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,473 2840391 77,101 Mx
12,317 843617 22,899 xM
Totals
3684008 100,000

Figure S32. Chiral HPLC chromatogram of 25 (Table 2, Entry 3, Cycle 3).
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mAU

0.1 M, Cycle 4

Compound: Catalyst:
cl C N Cl
g N
&N
Ac . 9
EtOOC. | COOEt 16a 4% substitution
. NO;
l =
25 [olne] j OH
I, 4 °
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0]
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50 [ rs0 g
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o+—-—-AN A —iwfr J Lo
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UV/VIS-222nm
Results (System
(2023.10.31.
12:45:19)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,198 2052156 68,175 MM
12,022 957959 31,825 MM
Totals
3010115 100,000

Figure S33. Chiral HPLC chromatogram of 25 (Table 2, Entry 3, Cycle 4).
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UV/VIS-222nm
Results (System

Compound: Catalyst: 0.1 M, Cycle5
cl C N_ Cl
W
8—N
Ac . o
EtOOC. | -COOEt 4% substitution
| N NO;,
L
25 ? 0 K\Ow oH
W0 J_/
N
QO
0\
40 Retention Time ‘i L 40
[ee)
INYs]
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20 | - 20
2 |
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ot— I | _ e — Lo
E { I
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20 i & -20
T T T
0 5 10 15 20 30 35 40
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mAU

(2023.10.31.
12:33:50)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,259 680371 66,891 Mx
12,058 336757 33,109 xM
Totals
1017128 100,000

Figure S34. Chiral HPLC chromatogram of 25 (Table 2, Entry 3, Cycle 5).

S27




Compound: Catalyst:
cl C _N_ Cl

N
}N
Ac . 9

EtOOC. | .COOEt

@l/NOQ

0.33 M, Cycle 1

16a 4% substitution

» oo Ty, OH
L, o °
S
0
(ONg \\/OJ
150 — 150
Retention Time |
l
100 ‘i - 100
. ~
2 E‘ 2
2 5l 1‘:: 50 £
[
o
i
R | U A AW
0 | E’.r 0
| puc
0 5 10 15 2 s 30 35 40
Minutes
UV/VIS-222nm
Results (System
(2023.10.25.
13:22:51)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
10,870 2019801 76,921 Mx
11,617 606015 23,079 xM
Totals
2625816 100,000

Figure S35. Chiral HPLC chromatogram of 25 (Table 2, Entry 4, Cycle 1).
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Compound: Catalyst: 0.33 M, Cycle 2
cl C N Cl
i
}N
Ac. 9
EtOOC. | COOEt 16a 4% substitution
@l/NOQ
25 o~ o I oH
L, o °
S
o}
(ONg \\/OJ
200 Qention Time | L 200
5 100 100 o
E 5 z
i |1= L
ot— ! : —t
=]
0 5 1ID 15 2IO 25 30 35 40
Minutes
UV/VIS-222nm
Results (System
(2023.10.25.
13:21:17)
(Reprocessed))
Name Retention Time Area Area Percent Integration Codes
10,787 3088201 85,150 Mx
11,545 538505 14,850 xM
Totals
3626766 100,000

Figure S36. Chiral HPLC chromatogram of 25 (Table 2, Entry 4, Cycle 2).
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Compound: Catalyst: 0.33 M, Cycle 3
cl C N Cl
h
}N
Ac . 9
EtOOC. | COOEt 16a 4% substitution
@l/NOQ
25 o~ o I oH
L, o °
S
0]
(ONg \\/OJ
100 aantion Time , 100
\
!
|
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: o E:
i
7 | I‘ ,‘ ‘l\J
o e e
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T T T v T T N T T N
0 5 10 15 20 25 30 35 40
Minutes
UV/VIS-222nm
Results (System
(2023.10.31.
12:35:14)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,363 1645091 82,941 Mx
12,192 338355 17,059 xM
Totals
1983446 100,000

Figure S37. Chiral HPLC chromatogram of 25 (Table 2, Entry 4, Cycle 3).
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UV/VIS-222nm
Results (System

Compound: Catalyst: 0.33 M, Cycle 4
Cl C _N_ CI
i
&N
Ac. 9
FtO0G. | ~COOEt 4% substitution
| N NO;,
L
25 (‘) (0] O‘J/\Ow OH
. Y NJ_/
O
flo
0\
150 | Retention Time | L 150
|
\
|
|‘
100 + | 100
| N
=] <
e a
|
50 I o 50
; :‘"‘
. |
0 A Al 0
- ey
| 0
T T T T T i
0 5 10 15 20 30 35 40
Minutes

mAU

(2023.10.31.
12:36:29)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,523 2474920 81,115 Mx
12,342 576192 18,885 xM
Totals
3051112 100,000

Figure S38. Chiral HPLC chromatogram of 25 (Table 2, Entry 4, Cycle 4).
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Compound: Catalyst: 0.33 M, Cycle 5
Cl Cl N Cl
i
}N
Ac . 9
EtOOC. | COOEt 16a 4% substitution
@l/NOQ
25 o~ o I oH
l, o °
S
(0]
(ONg \\/OJ
200 Etention Time | 200
[
I
i
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100 | 3 - 100
2 ks 2
£ II = £
My
[
04— - - lgj“-' \ Lo
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0 I5 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5 40
Minutes
UV/VIS-222nm
Results (System
(2023.10.31.
12:37:46)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,180 3020925 77,483 Mx
11,984 877907 22,517 xM
Totals
3898832 100,000

Figure S39. Chiral HPLC chromatogram of 25 (Table 2, Entry 4, Cycle 5).

S32




Compound: Catalyst: Cycle 1
No, CF CF Nl
Ac. E;NJ \ i
EtOOC.| .COOEt PH
NO, O OH
.0
25 >0 )
Ov(-) \\/O‘
13 10% crown ether,
10% phenyltriazol substitution
0154 —— F0.15
Retention Time
0.10 ;0.10
o w t
8

2 o =
£ 0051 fh L005  E

000+ — o / \\_ Y, c\r+ | . oo

0 I2 21 é é ‘1‘0 | I1‘2‘ | I111 1lel | ‘1IB o 20
Minutes
PDA-222nm
Results (System
(2023.03.02.
10:45:12)
(Reprocessed))
Name Retention Time Area Area Percent Integration Codes
11.622 2911722 73,143 Mx
12.423 1069165 26.857 xM
Totals
3980887 100.000

Figure $40. Chiral HPLC chromatogram of 25 (Table 2, Entry 5, Cycle 1).
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Compound: Catalyst: Cycle 2
Ac. S -
eooc. ookt Ph; N ;7 N
NO, O OH
s
0
» OJ]; }J_/
25 H\ 0
0\,/6 L\/O‘)
@ 13 10% crown ether,
10% phenyltriazol substitution
0.06 7 Etention Time [o.08
| [ [t}
4 | i (52 L
I 2
| ‘ o~
0.04 1 (- - -0.04
1 I“ "‘I [
? | | - 2
E 0024 I | F002 E
/ \ ‘. | I‘ | I
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PDA-222nm
Results (System
(2023.04.18.
10:07:09)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11.257 852419 59406 Mx
12.035 581048 40.534 xM
Totals
1433467 100.000

Figure S41. Chiral HPLC chromatogram of 25 (Table 2, Entry 5, Cycle 2).
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Compound: Catalyst: Cycle 3
Ac . }
EtOOC. | .COOFt OH
25 \\/O*)
@ 13 10% crown ether,
10% phenyltriazol substitution
0.0757 Qantion Time [ 0.075
| @
0.050 © - 0.050
%- 0.025 ‘ I‘ - 0.025 Eé
00004— —— A R O - 0.000
wn
8
00254 . . S ‘ ‘ . . S ‘ 0025
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PDA-222nm
Results (System
(2023.04.18.
10:08:29)
(Reprocessed))
Name Retention Time Area Area Percent Integration Codes
11.085 1129869 64.825 Mx
11.852 613085 35175 xM
Totals
1742954 100.000

Figure S42. Chiral HPLC chromatogram of 25 (Table 2, Entry 5, Cycle 3).
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Compound: Catalyst: Cycle 4
Ac. }
NH
EtOOC.| .COOEt OH
25 \\/o‘)
@ 13 10% crown ether,
10% phenyltriazol substitution
] Etention Time )
0.075- (. - 0.075
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|| ‘ |
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Results (System
(2023.04.24.
14:03:33)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
10.982 1239455 62.128 Mx
11.722 755554 37.872 xM
Totals
1995009 100.000

Figure S43. Chiral HPLC chromatogram of 25 (Table 2, Entry 5, Cycle 4).
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Compound: Catalyst: Cycle 5
Ac. }
FtOOC._| .COOFEt H
25 \\/O‘)
@ 13 10% crown ether,
10% phenyltriazol substitution
010  —— 0.10
Retention Time
I
8
0.05 ii i +0.05
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Results (System
(2023.04.24.
14:04:38)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
10.952 1341447 61.339 Mx
11.692 845502 38.661 xM
Totals
2186949 100.000

Figure S44. Chiral HPLC chromatogram of 25 (Table 2, Entry 5, Cycle 5).
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Compound:

Ac .

EtOOC. | .COOEt

= NO,

=
25

Catalyst:

14b  10% substitution

] Retention Time
200

100 |

mAU

UV/VIS-222nm
Results (System
(2023.09.21.
12:08:55)
(Reprocessed)
(Aborted Run))
Name

10 15
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T T
20 25
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30

Area Percent

- 200

F 100

40

Integration Codes

mAU

10,850
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Totals

4486081

100,000

Figure S45. Chiral HPLC chromatogram of 25 (Table 2, Entry 6).
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Compound: Catalyst:
¢ c Nl

b
Ac.
Y
FtOOC._| .COOFEt Q df ow OH
o} J_/
N (@\ N
| 0 P
o - 0O—
25 0._0 |
@ 15b  10% substitution
Retention Time .
200 F200
\
2 i
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i m‘,:“
04—/ W hm e~ QN - ro
o
T T T T T T T
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UV/VIS-222nm
Results (System

(2023.09.21.
12:11:14)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
10,206 3418703 76,877 Mx
10,877 1028258 23,123 xM
Totals
4446961 100,000

Figure S46. Chiral HPLC chromatogram of 25 (Table 2, Entry 7).
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Compound: Catalyst: W carried out
cl c N Cl in dark
LN
.
Ac .
o
EtOOC. | .COOFt 0 OH
0
o roul’e
e
25 Ovo \\/O‘)
@ 15b  10% substitution
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2 | [ 3
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UV/VIS-222nm
Results (System
(2023.10.25.
13:24:53)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,144 1542296 69,370 Mx
11,929 680997 30,630 xM
Totals
2223293 100,000

Figure S47. Chiral HPLC chromatogram of 25 (Table 2, Entry 8).
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Compound: Catalyst: W
Cl €l N_ ClI
NN
(LN
Ac . O
Etooc COOEt 16b  10% substitution
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UV/VIS-222nm
Results (System
(2023.10.25.
13:50:406)
(Reprocessed)
(Aborted Run))
Name Retention Time Area Area Percent Integration Codes
11,076 2413918 74,167 Mx
11,850 840807 25,833 xM
Totals
3254725 100,000

Figure S48. Chiral HPLC chromatogram of 25 (Table 2, Entry 9).
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