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Figure S1. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((S)-(+)-sec-butyl)-
2-((2-oxopropyl)selanyl)benzamide 11.

o
o™~
o™
E & -
0.0050*: g:_gg
0.0045 L‘*
0.0040- @
_: s
0.0035
0.0030-
0.0025 2
_: o
00020
0.00154 Al 1=
] g3 nnE|
0.00103 S e
7 o ™
E o N I
E @ @O i
0.0005 ]
T00 103100103705 096199 597 195299300
H oW U W d uou L OO
. . N SN = BN
9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

(a)



Mormalized Intensity

Mormalized Intensity

S S S S
o L o o
=] - ] w

=S
=1
[r=]

—11.16

bt o
= o
-] co
28.28
125 80
—4597
—35.67
[=]
£29.28_og 67
—2054

[t
[=]
=1

205.03
167 58

[t
=]
@

o
=
=

13240 131.00
™

0.03

~136.20

=
[=]
=

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

(b)

319.58

0.94 g

0.8

0.7 4

0.6

0.5

044

0.3

0.2

0.1

0.1

960 880 800 720 640 560 480 400 320 240 160 80 0
Chemical Shift (ppm)

(c)

Figure S2. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((R)-(-)-sec-butyl)-
2-((2-oxopropyl)selanyl)benzamide 12.
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Figure S3. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((S)-(+)-1-hydroksy-2-butanyl)-
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2-((2-oxopropyl)selanyl)benzamide 13.
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Figure S4. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((R)-(-)-1-hydroksy-2-butanyl)-
2-((2-oxopropyl)selanyl)benzamide 14.
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Figure S5. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((R)-(-)-1,2,3,4-tetrahydro-1-
napthyl) 2-((2-oxopropyl)selanyl)benzamide 15.
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Figure S6. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((S)-(+)-1,2,3,4-tetrahydro-1-
napthyl) 2-((2-oxopropyl)selanyl)benzamide 16.
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Figure S7. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((R)-(+)-a-metylbenzyl)-
2-((2-oxopropyl)selanyl)benzamide 17.
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Figure S8. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((S)-(-)-a-metylbenzyl)-
2-((2-oxopropyl)selanyl)benzamide 18.
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Figure S9. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((S)-(-)-1-(1-napthyl)etyl)-
2-((2-oxopropyl)selanyl)benzamide 19.

218

373

459
1.58

=)

jo
o
o
0 1.01 1.99 292 206
I I T e YR d d [ o
N A = S
9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

(a)



Mormalized Intensity

Mormalized Intensity

(=]
e
—
\
B F/
o

0.10

2865

0.09
008

0.07

126.67
21.89

v
L%25.?9
123.05

12593

0.06

204.92
12913
12777
12368
—45.31

14052
133.85

T

0.05

167.26
S
=420.7
—235.64

0.04

0.03

o

o

¥
_~13547

[t
[=]
=

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)
(b)
™~
o] N o~
| J_ &
oy [ L v 1
3 ~F '\'Re—\_ T
ht
0.9 i
0.84
074
064
0.5
044
0.3
0.2
0.14
0
LRSI LALEL LI B L L LI L L L L L L L L L L LB L L L L L L L L LB L L L L L L L L L L L L L L L L L L L L L LI L LI (N L LB LB BB |
960 880 800 720 640 560 480 400 320 240 160 80 0
Chemical Shift (ppm)
(c)

Figure S10. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((R)-(+)-1-(1-napthyl)etyl)-
2-((2-oxopropyl)selanyl)benzamide 20.



Mormalized Intensity

MNormalized Intensity

226

0.015
] [an]
lis]
= o
o ™
] 1w
0010 N
w
[Tr)
| o b
S g
] 2 L L
i © ] .
0005 S
0 st e L[ J A_._._.JL . LA A, 1
1.001.021.031.033.042.06 1.03099 1.05 206 104106 299
4 H H H U d 4 4 1] H H d =]
LA I L LA B AL L L L I DL (L L IR B L L L L L L LR B |
9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)
(a)
o
~
(18]
™
0.0154
1 w
[re]
™
[
w
] S -
® 5 r
4 - 2
] g‘_g
0010+ o c;ma
1 [=] @ wn N
" 3 g8 2oss
] @ T ol
7 T = T
;o
o)
1 23,
0.005] w |
1 by
200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

(b)



32442

Mormalized Intensity
(=]
o
1

960 860 800 720 640 560 480 400 320 240 160 80 0
Chemical Shift (ppm)

(c)

Figure S11. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((1S,2R)-(-)-cis-2-hydroksy-1-
indanyl)- 2-((2-oxopropyl)selanyl)benzamide 21.
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Figure S12. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((1R,2S)-(+)-cis-2-hydroksy-1-
indanyl)- 2-((2-oxopropyl)selanyl)benzamide 22.
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Figure $13. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((1S,2S)-(+)-trans-2-hydroksy-1-
indanyl)- 2-((2-oxopropyl)selanyl)benzamide 23.
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Figure S14. (a) 1H NMR, (b) 13C NMR, and (c) 77Se NMR spectra of N-((1R,2R)-(-)-trans-2-hydroksy-1-
indanyl)- 2-((2-oxopropyl)selanyl)benzamide 24.



2. HPLC analyses of selenides 11-24
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Figure S15. Chromatograph of N-((S)-(+)-sec-butyl)- 2-((2-oxopropyl)selanyl)benzamide 11.
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Figure $16. Chromatograph of N-((R)-(-)-sec-butyl)- 2-((2-oxopropyl)selanyl)benzamide 12.
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Figure $17. Chromatograph of N-((S)-(+)-1-hydroksy-2-butanyl)- 2-((2-oxopropyl)selanyl)benzamide
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Figure S18. Chromatograph of N-((R)-(-)-1-hydroksy-2-butanyl)- 2-((2-oxopropyl)selanyl)benzamide
14.
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Figure S19. Chromatograph of N-((R)-(-)-1,2,3,4-tetrahydro-1-napthyl)
2-((2-oxopropyl)selanyl)benzamide 15.
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Figure $20. Chromatograph of N-((S)-(+)-1,2,3,4-tetrahydro-1-napthyl)
2-((2-oxopropyl)selanyl)benzamide 16.
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Figure S21. Chromatograph of N-((R)-(+)-a-metylbenzyl)-2-((2-oxopropyl)selanyl)benzamide 17.
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Figure S22. Chromatograph of N-((S)-(-)-a-metylbenzyl)-2-((2-oxopropyl)selanyl)benzamide 18.
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Figure S23. Chromatograph of N-((S)-(-)-1-(1-napthyl)etyl)- 2-((2-oxopropyl)selanyl)benzamide 19.
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Figure S24. Chromatograph of N-((S)-(-)-1-(1-napthyl)etyl)- 2-((2-oxopropyl)selanyl)benzamide 20.
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Figure $25. Chromatograph of N-((1S,2R)-(-)-cis-2-hydroksy-1-indanyl)-
2-((2-oxopropyl)selanyl)benzamide 21.
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Figure $26. Chromatograph of N-((1S,2R)-(-)-cis-2-hydroksy-1-indanyl)-
2-((2-oxopropyl)selanyl)benzamide 22.
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Figure $27. Chromatograph of N-((1S,2S)-(+)-trans-2-hydroksy-1-indanyl)-
2-((2-oxopropyl)selanyl)benzamide 23.
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Figure $28. Chromatograph of N-((1R,2R)-(-)-trans-2-hydroksy-1-indanyl)-
2-((2-oxopropyl)selanyl)benzamide 24.



3. Antioxidant activity measurement
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Figure $29. Example of 'H NMR spectra for antioxidant Iwaoka test after reaction time 5 min, 15 min,

30 min, 60 min for compound 23.

5 min 15 min
Integration |Integration | Remaining Integration |Integration | Remaining

Compound | DTT™¢ DTT DTT[%] DTT" DTT DTT[%]

11/12 5,301 1 84,13 1,945 1 66,04
11/12 2,751 1 73,34 1,293 1 56,39
13/14 3,843 1 79,35 2,06 1 67,32
13/14 1,827 1 64,63 1,231 1 55,18
15/16 5,999 1 85,71 3,536 1 77,95
15/16 5,886 1 85,48 3,618 1 78,35
17/18 12,895 1 92,80 8,566 1 89,55




17/18 7,569 1 88,33 9,945 1 90,86
19/20 13,786 1 93,24 8,491 1 89,46
19/20 13,322 1 93,02 9,703 1 90,66
21/22 3,136 1 75,82 1,077 1 51,85
21/22 2,205 1 68,80 1,096 1 52,29
21/22 2,684 1 72,86 1,105 1 52,49
23/24 3,844 1 79,36 1,052 1 51,27
23/24 3,721 1 78,82 1,622 1 61,86

Figure S30. Results of antioxidant activity measurement of integration from *H NMR spectra after

reaction time 5 min and 15 min for all samples and compound 11-24.

5 min 15 min
Integration |Integration | Remaining Integration |Integral Remaining

Compound | DTT™¢ DTT DTT[%] DTT DTT DTT[%]

11/12 0,705 1 41,35 0,197 1 16,46
11/12 0,886 1 46,98 0,1 1 9,09
13/14 1,104 1 52,47 0,307 1 23,49
13/14 0,823 1 45,15 0,25 1 20,00
15/16 2,273 1 69,45 1,267 1 55,89
15/16 2,245 1 69,18 1,322 1 56,93
17/18 4,373 1 81,39 2,733 1 73,21
17/18 5,331 1 84,20 2,869 1 74,15
19/20 4,904 1 83,06 2,422 1 70,78
19/20 5,509 1 84,64 2,468 1 71,16
21/22 0,451 1 31,08 0,134 1 11,82
21/22 0,301 1 23,14 0 1 0,00
21/22 0,375 1 27,27 0,079 1 7,32
23/24 0,368 1 26,90 0,09 1 8,26
23/24 0,502 1 33,42 0,15 1 13,04

Figure S31. Results of antioxidant activity measurement of integration from *H NMR spectra after
reaction time 30 min and 60 min for all samples and compound 11-24.




4. DPPH test calibration curves
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Figure $32. Compound 11/12—calibration curve.
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Figure $33. Compound 13/14—calibration curve.
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Figure S34. Compound 15/16—calibration curve.
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Figure S35. Compound 17/18—calibration curve.
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Figure $36. Compound 19/20—calibration curve.
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Figure $37. Compound 21/22—calibration curve.
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Figure $38. Compound 23/24—calibration curve.
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Figure S39. Standard curves for the relationship: absorbance = function (concentration TE) (A), %
DPPH = function (concentration of TE) (B).



