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Table S1 1TH-NMR (400MHz, compounds 2a-2b in acetone-d6 (5 in ppm, ] in Hz)

2a 2b
Position

1H signal 13C signal 'H signal 13C signal

Ou (mult., Juz) oc (Type) ou (mult., Juz) oc (Type)

O-CHs 3.78 s 55.05 (CHs) 3.77 s 55.29 (CHs)
1 5.54s 100.15 (CH) 5.65 s 99.49 (CH)

2 - 204.90 (C) - 203.57 (C)

3 2.69-2.94 m 42.00 (CH>) 2.45-2.76 m 40.78 (CH>)

4 2.69-2.94 m 33.09 (CH2) 2.82-291 m 31.75 (CHz)

5 - 139.61 (C) - 139.48 (C)
6 6.86-7.03 m 112.59 (CH) 6.91-6.96 m 112.85 (CH)

7 - 151.65 (C) - 154.35 (C)

8 - 135.31 (C) - 139.19 (C)
9 6.67-6.85 m 119.98 (CH) 6.70-6.80 m 120.00 (CH)
10 6.86-7.03 m 122.60 (CH) 6.91-6.96 m 122.85 (CH)

2! - 192.95 (C) - 193.32 (C)

3 2.60d (7.5) 40.46 (CH>) 2.45-2.76 m 39.53 (CHz)

4 2.69-2.94 m 33.89 (CH2) 2.82-291m 31.75 (CHz)

5 - 139.61 (C) - 139.48 (C)
6’ 2.86-7.03 m 112.59 (CH) 6.91-6.96 m 112.85 (CH)

7' - 151.65 (C) - 154.35 (C)

8’ - 138.31 (C) - 139.19 (C)
9 6.67-6.85 m 119.98 (CH) 6.70-6.80 m 120.00 (CH)
10’ 6.86-7.03 m 122.60 (CH) - 122.85 (CH)
1" - 156.00 (C) - 158.06 (C)
2" 3.41s 44.51 (CH>) 4.25-434m 52.52 (CH)
3" - 171.98 (C) 1.60-1.73 m 44.62 (CHz)
4" - - 1.60-1.73 m 24.56 (CH)
5" - - 0.95-1.07 m 21.04 (CHs)
6" - - 0.95-1.07 m 21.04 (CHs)
7" - - - 174.29 (C)

o) 0
HéCOOCSS HO OHaCO:‘/\)\)J\/\.:
HOY\E ,JL\O O_J\H/\WOH /J\IH JL\O O

[6)
QL
0~ "N
H
2b
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Table S2 "H-NMR (400MHz, compounds 2¢-2d in acetone-d6 (9 in ppm, ] in Hz)

OHCO

A?/L

2c
2c 2d
Position
H signal 13C signal 1H signal 13C signal
ou (mult., Juz) dc (Type) ou (mult., Juz) oc (Type)
O-CH:s 03.77s 56.24 (CHs) 03.75s 55.03 (CHs)
1 05.68s 100.42 (CH) 05.63s 106.72 (CH)
2 - 204.52 (C) - 204.74 (C)
3 02.82-2.92m 45.55 (CHz) 02.57-2.69 m 39.37 (CH2)
4 02.822.92m 31.94 (CH>) 02.97-3.15m 37.32 (CH2)
5 - 140.51 (C) - 137.28 (C)
6 0 6.92-6.96 m 113.78 (CH) 06.95d (2.1) 112.59 (CH)
7 - 152.74 (C) - 151.63 (C)
8 - 140.17 (C) - 139.48 (C)
9 0 6.76-6.78 m 120.95 (CH) 0 6.68-6.81 m 126.35 (CH)
10 0 6.92-6.96 m 123.79 (CH) 0 6.68-6.81 m 122.55 (CH)
2' - 194.26 (C) - 192.85 (C)
3 02.61-2.73 m 40.45 (CHz) 02.57-2.69 m 38.81 (CH>)
4' 02.82-2.92m 31.94 (CH>) 02.973.15m 37.32 (CH2)
5’ - 140.51 (C) - 137.28 (C)
6’ 0 6.92-6.96 m 113.78 (CH) 06.95d (2.1) 112.59 (CH)
7' - 152.74 (C) - 151.63 (C)
8’ - 140.17 (C) - 139.48 (C)
9 0 6.76-6.78 m 120.95 (CH) 0 6.68-6.81 m 126.35 (CH)
10’ 0 6.92-6.96 m 123.79 (CH) 0 6.68-6.81 m 122.55 (CH)
1" - 155.35 (C) - 155.13 (C)
2" 04.21-425m 59.60 (CH) 04.51-5.54 m 44.45 (CH)
3" 01.94-2.00 m 38.30 (CH) 03.17-3.44 m 30.98 (CH2)
4" 01.29-1.40 m 25.73 (CHy) - 138.31 (C)
5" 0 0.86-0.97 m 11.89 (CHs) - -
6" 0 0.86-0.97 m 16.04 (CHs) - -
7" - 173.32 (C) - -
10" - - 173.97 (C)
Phenyl - - 07.32-7.39 m 129.25 (CH)

o 5 i "
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Table S3 Molecular weight of compounds 2a-2d detected by HRMS.

[M+Na+] Mass
Accuracy
Cpd Structure MW Calculated  Found
(ppm)
o o
HiCO ocHs
2a o i O O T o 5745390  597.1691  597.1678  -2.18
W/\N’ 0 o~ N/W
o H H
o o
HO._OH,CO OCH50.._ OH
2b )\I 1 O O Jil 686.7550  709.2943  709.2920 3.4
N~ O 0~ "N
H H
(o] o]
HO OchO OCH30 OH
2c ﬁj /u\ O O )—I\ 686.7550 709.2943 709.2926 -2.40
N~ o
H
2d 754.7890 777.2629 777.2598 -3.98
H3CO OCHg
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Table S4 "H-NMR (400MHz, compounds a-d in CDCls and acetone-d6 (d in ppm, ] in Hz

@OJLN .

o /\h(o
I AN
a b c d
Chemical shift in ppm (multi, J value)
Position
a b c d
Boc 1.52s 1.51s 1.52s 1.43s
NH 5.69 s 5.65 (d, 7.6) 5.75(d, 8.7) 6.32 (d, 8.4)
1 3.98 (d, 5.3) 4.33 (d, 6.5) 4.29 (dd, 8.7,4.3) 4.40-4.49 m
2 7.34(d, 9.2) 7.345(9.1) 7.35(d, 9.1) 7.33(d, 9.1)
3 8.26 (d, 9.2) 8.25(d, 9.1) 8.26 (d, 9.1) 8.22-8.27 (d, 9.1)
4 - 1.65-1.88 m 1.97 m 3.06-3.12m
5 - 1.01 (dd, 6.5, 2.0) 1.28 m
6 - 1.65-1.88 m 0.98-1.03 m
7 - 1.01 (dd, 6.5, 2.0) 0.98-1.03 m
H-phenyl - - - 7.24-7.29m




Int. ]. Mol. Sci. 2024, 25, x FOR PEER REVIEW 13 of 25

BOC fo.24
T o} BOCG
[T 1 \Lr (-0.20
2 NO, lo.18
3
1 10.16
2 H0.14
, Lo.
cocl, ro-cs
NH [+
| JL f-0.02
I J\L N [ J J . Lo.oo
T T T T x
o z g g ooz
8:5 8.‘0 ?:S 7.‘0 6.‘5 6:0 5.5 5.0 f E}I‘)Elﬂ) 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
Figure S13 '"H NMR spectrum of glycine activation (a)
Intens.: +MS, 0.2min #1
x10%]
20]
14
] 319.1020
1.5
101
f fo
& s 500 1501 1 3
' ‘ Y 750.1
00 . " 615.3256 o0 1504
00 20 W0 40 S0 60 700 8 W m

Figure S14 Mass spectrum of glycine activation (a)



Int. ]. Mol. Sci. 2024, 25, x FOR PEER REVIEW

14 of 25

coal,

15000000
114000000
5,7
BO 113000000
12000000

11000000

10000000

5000000
- - 4000000

6,4

3000000

2000000

1981
2024

—_—
&
b

1
+1000000
l ) " I LIL};_J . Lo
-
8

T T T T T

4.0 3.5 3.0 25 2.0 1

i !
8 8 -1000000
& 3
.
1

w

Figure S15 '"H NMR spectrum of leucine activation (b)

1+

] 4232827

1 ] 1+
375:1625

+MS, 0.4min #21

1+

823,9732

6124320 I ssmm

N T u T T y T T

400 500

600 C 700 800 miz

Figure S16 Mass spectrum of leucine activation (b)



Int. ]. Mol. Sci. 2024, 25, x FOR PEER REVIEW

15 of 25

BOC L0.50
.P“>“[ ___6_1 H 2 BOL 10.45
' i1 N 0 3
' o]
------ SR RDL -
TA;T 27 TNo
6,7
3 2 +0.15
cocl, . +0.10
NH 1 L0.08
l 4
A 4_J L—Q(I)
P ! : IR
D 5‘5 8.0 7.'5 7.0 6.5 GjO 5.'5 1 ?ng) 4.‘0 315 3j0 2.‘5 2jO l.I5 1.0 O.’S ufo
Figure S17 "H NMR spectrum of isoleucine activation (c)
Imenss i anii e i +MS, 0.0min #2
x10
3.
1+
ol 751518
1J 1*
J 721.3143
1+
423.2617
" W, o i 1112604037 eatany 3235725
40 q 600 " B0 miz

Figure S18 Mass spectrum of isoleucine activation (c)



Int. ]. Mol. Sci. 2024, 25, x FOR PEER REVIEW

H 2 BOC 10000000
N 0] 3
\g/ \© 9000000
2 3 NO, Acetone-d6 ~5000000
(7000000
2
H-Phenyl 1000000
3 |- 3000000
4 {-2000000
1 h ‘ I-1000000
J J JN.H_)'« th J JU J‘L__,d- Lo
= . ; : . . ; . . --1000000
S.’S BjO 7.‘5 7.’0 6:5 610 5.’5 ! f (4':;3_“) 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0
Figure S19 '"H NMR spectrum of phenylalanine activation (d)
Inens +MIS, 0.2min #1
x108]
207
: 1 +
1.5] 409.1455
1 899.9788
0.5
] 1+
] 740.1254
0-0. T  re | ! } lu e prmmmgm—; ! 2 5-11'-12?19320.-12?5 T 6119:25-52 TT*T""T Lv T T
. 100 200 300 400 700 800 miz

Figure 520 Mass spectrum of phenylalanine activation (d)



Int. J. Mol. Sci. 2024, 25, x FOR PEER REVIEW

17 of 25

Table S5 Molecular weight of compounds a-d detected by HRMS.

[M+Na+] Mass
Cpd Structure MW Calculated Found Accuracy
(ppm)
O,N o
a O)KN 0 296.2790 319.1008 319.1020 3.76
YK
(o]
O,N : .
O)kNH
b o\K 352.3870 375.1527 375.1525 2053
(o]
O)kNH
c o 352.3870 375.1527 375.1518 239
ISR
O,N o
d 5 )LN o 386..4040 409.1478 409.1455 5.6
N K
(o]
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Table S6 '"H-NMR (400MHz, compound 1a-1d in CDCls and acetone-dé6 (9 in ppm, ] in Hz)

o o o o
HacoM00g3 Haccoocgl3 /¢
o o o o
>r jcr\HJLO O O OJLH/\IC‘)r \ﬁ >r I HJ’LO OJLH I \ﬁ
1a 1b
o o o
”500:‘/\)‘\)\/\‘:005'3 j#( Haco:‘/\)u\/\.:ocgs
XO%J\O OJLH I o\|< Xo T ﬁJ\o O OJLﬂ n OW<
1c 1d
Position Chemical shift in ppm (multi, J value)
la 1b 1c 1d
H-phenyl - - - 7.26-7.29 m
Boc 1.49s 1.50 s 1.51s 1.44s
O-CHs 3.80s 3.82s 3.83s 3.77 s
1 544 s 5.46 s 547 s 5.68 s
3 2.68 m 2.59 (dd, 8.9, 6.8) 2.60 (dd, 8.9, 6.8) 2.62-2.66 m
4 2.83-2.95m 291 (dd, 8.9, 6.8) 291 (dd, 8.9, 6.8) 2.95-3.01m
6 6.68-6.79 m 6.73-6.79 m 6.73-6.85 m 6.74-6.81 m
9 6.99 (d, 7.1) 7.01(d, 7.9) 7.02 (d, 6.8) 6.89 (d, 6.5)
10 6.68-6.79 m 6.73-6.79 m 6.73-6.85 m 6.74-6.81 m
3 2.56-2.59 m 2.59 (dd, 8.9, 6.8) 2.60 (dd, 8.9, 6.8) 2.62-2.66 m
4' 2.83-2.95m 291 (dd, 8.9, 6.8) 291 (dd, 8.9, 6.8) 2.95-3.01 m
6' 6.68-6.79 m 6.73-6.79 m 6.73-6.85 m 6.74-6.81 m
9’ 6.99 (d, 7.1) 7.01(d, 7.9) 7.02 (d, 6.8) 6.89 (d, 6.5)
10’ 6.68-6.79 m 6.73-6.79 m 6.73-6.85 m 6.74-6.81 m
1" 5.64-5.88 m 5.59 (d, 8.5) 5.67 (d, 8.6) 597 (d, 8.1)
2" 3.93 (d, 5.3) 4.30-4.34 m 4.28 (dd, 8.6,4.5) 4.51-4.53 m
3" - 1.72-1.85 m 1.92-1.97 m 3.14-3.26 m
4" 1.72-1.85 m 1.25-1.3 m -
5" - 0.98-1.01 m 0.96-1.01 m -
6" - 0.98-1.01 m 0.96-1.01 m -
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Figure 521 "H NMR spectrum of tetrahydrocurcumin-di-glycineBOC (1a)
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Figure S22 Mass spectrum of tetrahydrocurcumin-di-glycineBOC (1a)
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Figure 523 "H NMR spectrum of tetrahydrocurcumin-di-leucineBOC (1b)
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Figure 524 Mass spectrum of tetrahydrocurcumin-di-leucineBOC (1b)
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Figure S25 '"H NMR spectrum of tetrahydrocurcumin-di-isoleucineBOC (1c)
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Figure 526 Mass spectrum of tetrahydrocurcumin-di-isoleucine BOC (1c)
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Figure S27 "H NMR spectrum of tetrahydrocurcumin-di-phenylalanineBOC (1d)
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Figure S28 Mass spectrum of tetrahydrocurcumin-di-phenylalanineBOC (1d)
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Table S7 Molecular weight of compounds la-1d detected by HRMS.

[M + Na‘] Mass
Cpd Structure MW Calculated Found Accuracy
(ppm)

0o o

HbCO 0C6|3
la 1 M i 686.7550  709.2943  709.2925 253
>r0\g/\u o o ﬁ/\g’OK
?\ HéCO 0CH3 /¢
1b 7989710 8214195 8214178 -2.06

H6CO ocHs
1c >|’ Wi i{ \ﬁ 798.9710 821.4195 821.4156 -4.74

H&CO ocu;
1d 867.0050 909.3990 909.4010 2.19

M THC
THC-d-phe
120

100

* %

(0]
T

% cell viability
B 2]
o o
| |
*
*
*

N
T

T

0 5 10 20 40
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Figure S29 Cytotoxicity profiles of THC-amino acid conjugates in C6 glioma cells.
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Figure S30 RAW western blot images of THC on the proteins of the P70S6K/S6 pathway at different time frames (0, 8, 16, and 24 h

post-treatment).
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Figure S31 RAW western blot images of THC-di-Phe on the proteins of the P70S6K/S6 pathway at different time frames (0, 8, 16,

and 24 h post-treatment).



