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1. Details of Results

Table S1. Optimization of reaction conditions?

3
WGOZH H,SO,4
CD50D

H 2 (0.1 M)
Entry Acid Temp. (°C) Time (h) Deuterium content (%)P Isolated
D2 D4 D5 D6 D7 Ave.D¢  Vyield (%)
1 2.4 Wt% H,S0, rt 3 269 3 264 6 7 14 n.d.
2 2.4 wt% HyS0, 60 65 89d 55 89d 87 68 77 n.d.e
3 9.7 wt% H,SO, rt 9 91 5 15 12 7 26 n.d.e
4 9.7 wt% H,SO, 60 110 91 88 91 92 91 91 n.d.e
5 20 wt% H,S04 60 45 83f 81f 82f 83f 81f 82f 98
69 20 wt% H,SO, 60 45 82 82 80 81 82 81 n.d.e
7 20 wt% D,SO4 60 18 o8f 95f o8f o8f o7f o7f 99
gh 20 wt% D,S0, 60 18 94f 91f 94f 93f 94f 93f 93

a Reactions were performed in CD;0D (0.1 M) at 60 °C. P Calculated based on 'H NMR spectra of reaction mixture. °
Indicated as the average D content of D2 and D4-D7. 9 Indicated as the average D content of D2 and D5. € Not determined.

f Calculated based on 'H NMR spectra of isolated product. 9 With light shielding. " The reaction was performed in 0.3 M
solution



Table S2. H-D exchange reaction of 3-unsubstituted indoles?

4 D D
3 4 D
)R CD4CO,D X R
)/ 2 D =g
7 NT 2 7 N)z\D
H D H
Entry Temp. Time D Content (%)° Yield Entry Temp. Time D Content (%)° Yield
© O %
) (99) 47 (97)
1 rt 5 min ) \ n.d.c o o
) 6 150°C 110h 33 \ 95 96%
© N g5 N
H H 27
© O 93
. (99)
2 80°C  100min o \ n.d.c 72 (97)
(70) 7 150°C  110h 98 \ 97 56%
© N
67 N
H 28
o6 66
0 (97) g7e 84
3 150°C 110h 90 \ 9 92% 56 (97)
0 0,
70 ” 8 150°C 110h g7e \ o 78%
26 N
H 29
43 14
61 (98) 0)
49 150°C  110h  og \) o 7% © 5 oH
2 N 0, de
3 H 24 9 100°C 17h  (0) \(99) 5 n.d
N
() H
7426
19 (98)
5 150°C 110h 51 \ 81%
88
47 N
25 K

a Reactions were performed in CD3CO,D (0.1 M) in a sealed tube. ® D content was calculated based on 'H NMR of isolated
product. A number in parentheses is a D content of product in reaction mixture. ¢ Not determined. ¢ D content was calculated based
on "H NMR spectroscopy after N-methylation. € Indicated as average D content.
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Table S3. Synthesis of polydeuterated IAA, IBA and Trp as an economical way.?

\//\ R
\
N

H

20 wt% D2804

then LiOH aq.

3 CO,H
R=" coH (1), " VoM (2), Y e

Ds

Ds

D7

Iz

D>

NH,
Entry bstrat Solvent Conc. Temp. Time Deuterium content (%) Isolated
substrate olven .
(M) °C) (h) D2 D4 D5 D6 D7  Ave.Db  yield (%)

1¢ 2 40%CD3;OD/D,O 0.1 60 38 99 92 93d 93d 93 94 n.d.e
2¢ 2 40% CD;0D/D,0 0.2 60 38 99 52 594 594 55 65 n.d.e
3¢ 2 70% CD30D/D,0 0.2 60 38 -f 86 -f 97 95 - n.d.c
49 2 70% CD5;0D/D,0O 0.2 95 5 99 97 97 97 97 97 99
59 2 CH(OCHj3)4/D,0M 0.2 95 5 97 95 97 97 97 97 95
69 2 CH(OEt)3/D,0 1 0.1 60 19 71 34 98 98 31 66 71
79 1 70% CD3;0D/D,0 0.2 95 14 98 96 96 95 96 96 99
89 1 CH(OCHj3)3/D,0M 0.2 95 14 97 97 98 97 97 97 95
9c 6  70%CD;OD/D,O 0.2 95 18 96 96 96 96 96 96 n.d.c

2 Reactions were performed in 20 wt% D,SO,4 in CD30D/D,0O solution. After the reaction completed, the reaction mixture was

poured into an aqueous LiOH to hydrolyze. P Indicated as the average D content at C2, C4-C7. ¢ D content was calculated based
on "H NMR spectra of product in reaction mixture. ¢ Indicated as average D content at C5 and C6. ¢ Not determined. f Not
detemined due to overlaped with D,SO, residual peak. 9 D content was calculated based on 'H NMR spectra of isolated product.

P In situ preparation of 20 wt% D,SO, in CH30D/D,0 (7/3). | Reactions were perfomed on 1 gram scale of substrate. | In situ
preparation of a mixture of D,SQO,4, C,H50D, D,O, and HCO,C,Hs.
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Figure S1. 'H NMR (500 MHz) spectra of deuterated IBA CD; ester (7) in CD;0D
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Figure S2. 'H NMR (500 MHz) spectra of deuterated IAA CD; ester (8) in CD;0D
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Figure $3. 'H NMR (500 MHz) spectra of deuterated L-Trp-CD; ester (9) in CD;0D
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Figure S4. 'H NMR (400 MHz) spectra of
3-(5-Chloroindoly)propanoic acid methyl ester (10) in CDCl;
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Figure S5. 'H NMR (400 MHz) spectra of
deuterated 3-(5-Chloroindoly)propanoic acid CD; ester (11) in CD;0D
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Flgure S6. 'H NMR (600 MHz) spectra of

deuterated N-methyl-IBA CD; ester (13) in CD;0D
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Figure S7. 'H NMR (600 MHz) spectra of 15 in CD;0D
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Figure $8. 'H NMR (600 MHz) spectra of deuterated yohimbine (17) in CD;0D
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Figure S9. 'H NMR (400 MHz) spectra of deuterated carbazole (19) in acetone-d6
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Figure S10. 'H NMR (400 MHz) spectra of
deuterated N-methylcarbazole (30) in acetone-d6
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Figure S11. 'H NMR (600 MHz) spectra of deuterated harmine (21) in CD;0D
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Figure S12. 'H NMR (600 MHz) spectra of deuterated indole (24) in CD;0D
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Figure S13. 'H NMR (600 MHz) spectra of

deuterated N-methylindole (31) in acetone-d6
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Figure S14. 'H NMR (400 MHz) spectra of deuterated N-ethylindole (25) in acetone-d6

abundance

ek
-l roc
] =
1 ol
S p74 D26
A D19
cid 51
=] D \
ol N Dss
QE D47 K
% 3
S
L
= 2
i i
<
e E '
Sk
o
]
<4
% 3
=5
[\_: -
=3 o
] I-r =
o A -
= S
Il’): [
~a o
< [vi o
-+ J gl P
] ‘
(q:
33 |8
Sk ,_.L|'
=0 l!
L | F
% e I
c— ULJ-J R | &
I I I I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII LI I]I IIII
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 0 -1.0 -2.0
, IR g | Hpnn | My II | I I
! & | \
FRIRA= [RERS CSRECACRE 2F 222 EFIFFACE 2E pe
Ve e NN =V [ RN SO :-r-r-rr- o0 o0 —_
R e S R e~ ST e e A e ———— S D =

X : parts per Million : Proton s-18




Figure $15. 'H NMR (500 MHz) spectra of deuterated 2-methylindole (26) in CD;0D
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Figure $16. 'H NMR (600 MHz) spectra of deuterated 4-methylindole (27) in CD;0D
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Figure S17. 'H NMR (600 MHz) spectra of deuterated 5-methylindole (28) in CD;0D
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Figure $18. 'H NMR (600 MHz) spectra of deuterated 7-ethylindole (29) in CD;0D
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Figure $S19. 'H NMR (600 MHz) spectra of deuterated IBA (4)

in CD;0D
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Figure $20. 'H NMR (600 MHz) spectra of deuterated IAA (3) in CD;0D
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Figure S21. 13C NMR (125 MHz) spectra of deuterated IBA CD; ester (7) in CD;0D
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Figure $22. 13C NMR (125 MHz) spectra of deuterated IAA CD; ester (8) in CD;0D
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Figure $23. 13C NMR (125 MHz) spectra of deuterated L-Trp-CD; ester (9) in CD;0D
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Figure S24. 13C NMR (400 MHz) spectra of
3-(5-Chloroindol-3-y)propanoic acid methyl ester (10) in CDCl;
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Figure S25. 13C NMR (400 MHz) spectra of

deuterated 3-(5-Chloroindol-3-yl)propanoic acid CD5 ester (11) in CD;0D
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Figure S26. 13C NMR (150 MHz) spectra of

deuterated N-methyl-IBA CD; ester (13) in CD;0D
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Figure $27. 13C NMR (100 MHz) spectra of 15 in CD;0D
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Figure $28. 13C NMR (100 MHz) spectra of deuterated yohimbine (17) in CD;0D
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Figure S29. 13C NMR (150 MHz) spectra of deuterated carbazole (19) in acetone-d6
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Figure $30. 13C NMR (100 MHz) spectra of deuterated harmine (21) in CD;0D
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Figure $S31. 13C NMR (100 MHz) spectra of deuterated indole (24) in CD;0D
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Figure $32. 13C NMR (100 MHz) spectra of deuterated N-ethylindole (25) in CDCl;
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Figure $33. 13C NMR (125 MHz) spectra of deuterated 2-methylindole (26) in CD;0D
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Figure $34. 13C NMR (150 MHz) spectra of deuterated 4-methylindole (27) in CD;0D
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Figure $35. 13C NMR (125 MHz) spectra of deuterated 5-methylindole (28) in CD;0D
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Figure $36. 13C NMR (150 MHz) spectra of deuterated 7-ethylindole (29) in CD;0D

abundance

o
(e}

0.2

0.1

| D D84
87 D 56
] (average)(
| D \
N D
7 H 97

LB L B L L B B I L B L B B LB I
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0

X : parts per Million : 13C

e N

e e et el ek et e ek e e T



F o
o

[ <2
o
[
_P0SST
——= [  — 70692
Fo
WO
L on
L ThShE
[ <2
o
P 6LS'8Y
i \ €1L'8p
g 998°8t
- 2= 0006b
FR vEL'6Y
F L8T 6
g 12 6v
Fo
o
F O
F o
o
F =
Fo
o
r [ee]
Fo
Lo
F (@)}
F o .
Fe 08S° 111
S €SLITIT
P = 906111
s 6T SII
F e 18811
S pe6 811
P L8061
F 1Tl
. 615121
E M L1zl
FR L ssia
F =S 0p6°1CI
F 15Tl
F o 189°TT1
E L16TT1
r B/ 189°8C1
o ZoI'8€l
Lo
<t
=
Lo
w
S
- .
o} -3
o
>
o5 =
—
e P o 66LLLI
Lo
. =
[¢)] L
a F
o
o5 s

S-41

Figure $37. 13C NMR (150 MHz) spectra of deuterated IBA (4) in CD;0D
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Figure $39. TOF-MS (ESI*) spectra of deuterated IBA CD; ester (7)
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Figure S40. TOF-MS (ESI*) spectra of deuterated IBA CD; ester (8)
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Figure S42. TOF-MS (ESI7) spectra of 11
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Figure S43. TOF-MS (ESI*) spectra of
deuterated N-methyl-IBA CD; ester (13)
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Figure S44. TOF-MS (ESI*) spectra of 15
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Figure S45. TOF-MS (ESI*) spectra of deuterated yohimbine (17)
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Figure S46. TOF-MS (ESI7) spectra of deuterated carbazole (19)
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Figure S47. TOF-MS (ESI*) spectra of deuterated harmine (21)
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Figure S48. TOF-MS (ESI7) spectra of deuterated indole (24)
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Figure S49. TOF-MS (ESI7) spectra of
deuterated 1-ethylindole (25)
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Figure S50. TOF-MS (ESI~) spectra of
deuterated 2-methylindole (26)
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Figure S51. TOF-MS (ESI7) spectra of
deuterated 4-methylindole (27)
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Figure S52. TOF-MS (ESI7) spectra of
deuterated 5-methylindole (28)
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Figure S53. TOF-MS (ESI~) spectra of

deuterated 7-ethylindole (29)
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Figure S54. TOF-MS (ESI7) spectra of deuterated IBA (4)
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Figure S55. TOF-MS (ESI7) spectra of deuterated I1AA (3)
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