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Table S1. Docking results between carbamate derivatives and enzymes

Comp. AG (kcal/mol) Hydrogen bonds Hydrophobic interactions
AChE | MAGL AChE MAGL AChE MAGL
Cl 9.2 -10.5 Met123 Tyr124, Trp286, Ala51,Tle179, Leul 84,
Tyr337 Tyr194, Leu241, His269,
Val270
C2 -104 94 Ser125, Ser203, Tyr124, Val294, Ala51, Ile179, Leu205,
His447 Tyr337, Tyr341 Leu241
C3 9.4 -10.3 Gly122, Ser203, Ala51, Trp86, Tyr124, Ile179, Leul 84, Tyr194,
His447 Met123 Tyr337, Tyr341 Leu205, Leu241, Val270,
Sys273
C4 -10.4 94 Gly122, Ser125, Trp86, Pro8§8, Ala51, Alal51, Alal5e6,
Ser203, His447 Tyr124, Val294, Phel59, Ile179, Leu205,
Tyr337, Tyr341 Leu214, Leu241
C5 -94 -10.4 Ser203, His447 Met123 Trp86, Tyrl24, Ala51, Ile179, Tyr194,
Val294, Tyr337, Leu205, Leu241, His269,
Tyr341 Val270
C6 -10.3 -9.3 Glyl21, Gly122, Trp86, Tyr337, Ala51, Phel59, Ile179,
Serl25 Tyr341 Leu205, Leu241
K1 9.2 -9.7 Glyl21, Ser125, Serl76, Trp86, Tyrl24, Leu205, Leu213, Leu241
Ser203, Phe295, Glyl177 Trp286, Tyr337,
Arg296, His447 Phe338
K2 -9 -8.2 Glyl121, Ser125, Serl55, Trp86, Tyrl24, Leu213, Leu241
Ser203, Phe295, Serl76, Trp286, Tyr337
Arg296, His447 Gly177
K3 -6.7 -8.3 Ser122 Trp286, Tyr337 Ala51, His121, Leul48,
Alal51, Phel59, 1le179,
Leu205, Leu213, Val217,
Leu241
K4 -7.9 -7.7 Gly121, Ser125, Serl22, Leu76, Trp86, His121, Leul48, Alal5l1,
Ser203, Trp286, Arg240 Trp286 Ile179, Leu205, Leu213,
His447 Val217, Leu241
K5 -8.3 -10.2 Gly121, Ser125, Glyl177 Trp86, Trp286 Ala51, Leul48, Alal51,
Ser203, His447 Mlel179, Tyr194, Leu213,
Leu241, His269, Val270
K6 -8 -7.7 Glyl21, Ser125, Serl122 Trp86, Trp286, His121, Leul48, Alal51,
Ser203, Trp286, Phe338 Ile179, Leu205, Leu213,
His447 Leu214, Val217, Leu241,
Val270
Chrysin -9.9 -9.8 Alas1 Trp86 Ile179, Tyr194, Leu241,
His269, Val270
Kaempferol -9.9 -9.8 Asn&7 Trp86 Alas1,Ilel79, Leul84,
Tyr194, Leu241, His269,
Val270
Rivastigmine | -7.2 ND Serl125 - Trp86, Tyr337 -
JZ1L-184 ND -9.8 - Ala51, - Leu213, Leu241
Met123,
Arg240




Table S2. Stability parameters of enzymes in the apoprotein state and ligand-bound complexes from

MD simulations

RMSD (nm) RMSF (nm) Rg (nm) SASA (nm?)

Complex AChE | MAGL | AChE | MAGL | AChE | MAGL AChE MAGL

0.175+ [ 0.159+ | 0.08 + 0.085+ |2324+ |1.853+ |219.393+ |135.049+
Apo 0.018 0.015 0.043 0.045 0.007 0.009 3.34 1.97

0.177+ | 0.137+ [0.087+ |0.076 £ |2.326+ |1.844+ |221.67+ 134.208 +
C3 0.019 0.014 0.054 0.042 0.008 0.007 4.324 2.208

0.191+ | 0.154+ | 0.09 + 0.074+ | 2329+ |1.843+ |221.741+ | 133815+
Cs 0.026 0.015 0.065 0.035 0.009 0.007 3.679 1.919

Table S3. Stability parameters of ligands C3 and C5 in enzyme-ligand complexes

RMSD (nm) RMSF (nm)
Complex C3 Cs C3 Cs
AChE 0.134+0.018 0.141 £0.018 0.051 +0.048 0.05+£0.048
MAGL 0.111+0.026 0.118 £0.021 0.041 +0.037 0.04 £0.039




Table S4. Interaction analysis between AChE and C3 based on molecular dynamics simulation using

ProLIF (occupancy >30%)

Ligand Protein Interaction | Occupancy (%)
LIG543.B | TRP86.A | Hydrophobic 99.2008
LIG543.B | PHE297.A | Hydrophobic 97.3027
LIG543.B | PHE338.A | Hydrophobic 90.90909
LIG543.B | TYR337.A | Hydrophobic 90.30969
LIG543.B | TYR124.A | Hydrophobic 88.01199
LIG543.B | TRP86.A | VdWContact 80.21978
LIG543.B | TYR337.A | VdWContact 67.13287
LIG543.B | TYR341.A | Hydrophobic 66.03397
LIG543.B | TYR337.A | HBAcceptor 56.74326
LIG543.B | LEU76.A | Hydrophobic 49.95005
LIG543.B | GLY448.A | VdWContact 48.65135
LIG543.B | PHE297.A | VdWContact 47.25275
LIG543.B | PHE338.A | VdWContact 47.15285
LIG543.B | TYR449.A | Hydrophobic 46.15385
LIG543.B | HIS447.A | Hydrophobic 43.85614
LIG543.B | PHE295.A | Hydrophobic 43.65634
LIG543.B | TYR124.A | VdWContact 42.15784
LIG543.B | TYR341.A | PiStacking 40.35964
LIG543.B | TRP286.A | Hydrophobic 36.86314
LIG543.B | TYR341.A | VdWContact 36.36364
LIG543.B | VAL132.A | Hydrophobic 34.96503
LIG543.B | GLY121.A | VdWContact 31.46853




Table S5. Interaction analysis between AChE and C5 based on molecular dynamics simulation using

ProLIF (occupancy >30%)

Ligand Protein Interaction | Occupancy (%)
LIG543.B | TYR337.A | Hydrophobic 99.1009
LIG543.B | TRP86.A | Hydrophobic 97.2028
LIG543.B | PHE338.A | Hydrophobic 94.20579
LIG543.B | PHE297.A | Hydrophobic 92.90709
LIG543.B | HIS447.A | Hydrophobic 92.70729
LIG543.B | PHE295.A | Hydrophobic 72.12787
LIG543.B | TRP86.A | VdWContact 71.72827
LIG543.B | TYR124.A | Hydrophobic 67.23277
LIG543.B | TYR337.A | VdWContact 62.93706
LIG543.B | HIS447.A | PiStacking 58.94106
LIG543.B | HIS447.A | VdWContact 53.24675
LIG543.B | HIS447.A | PiCation 44.15584
LIG543.B | LEU437.A | Hydrophobic 41.05894
LIG543.B | TYR124.A | VdWContact 37.76224
LIG543.B | PHE297.A | VdWContact 30.16983
LIG543.B | PHE295.A | VdWContact 29.17083




Table S6. Interaction analysis between MAGL and C3 based on molecular dynamics simulation using

ProLIF (occupancy >30%)

Ligand Protein Interaction | Occupancy (%)
LIG296.B | VAL270.A | Hydrophobic 100
LIG296.B | LEU184.A | Hydrophobic 99.9001
LIG296.B | MET88.A | Hydrophobic 92.60739
LIG296.B | LEU205.A | Hydrophobic 92.00799
LIG296.B | LYS273.A | Hydrophobic 88.81119
LIG296.B | ILE179.A | Hydrophobic 88.01199
LIG296.B | HIS269.A | Hydrophobic 82.91708
LIG296.B | ALAS1.A | Hydrophobic 80.11988
LIG296.B | HIS269.A | VdWContact 78.12188
LIG296.B | LEU241.A | Hydrophobic 67.33267
LIG296.B | VAL270.A | VdWContact 66.83317
LIG296.B | LEU184.A | VdWContact 66.03397
LIG296.B | CYS201.A | Hydrophobic 56.84316
LIG296.B | TYR194.A | VdWContact 55.84416
LIG296.B | TYR194.A | Hydrophobic 50.94905
LIG296.B | SER181.A | VdWContact 50.04995
LIG296.B | CYS201.A | VdWContact 45.55445
LIG296.B | ALA203.A | VdWContact 43.95604
LIG296.B | LEU205.A | VdWContact 40.45954
LIG296.B | ILE179.A | VdWContact 38.46154
LIG296.B | ALAS1.A | VdWContact 37.36264
LIG296.B | MET88.A | VdWContact 36.76324
LIG296.B | LEU241.A | VdWContact 33.76623




Table S7. Interaction analysis between MAGL and C5 based on molecular dynamics simulation using

ProLIF (occupancy >30%)

Ligand Protein Interaction | Occupancy (%)
LIG296.B | TYR194.A | Hydrophobic 99.9001
LIG296.B | LEU184.A | Hydrophobic 99.6004
LIG296.B | GLU5S3.A | Hydrophobic 95.1049
LIG296.B | VAL191.A | Hydrophobic 92.80719
LIG296.B | GLUS3.A | VdWContact 88.11189
LIG296.B | ILE200.A | Hydrophobic 81.21878
LIG296.B | GLU53.A | HBDonor 77.72228
LIG296.B | LEU184.A | VdWContact 69.53047
LIG296.B | TYR194.A | PiStacking 68.73127
LIG296.B | MET88.A | Hydrophobic 61.43856
LIG296.B | LEU205.A | Hydrophobic 58.84116
LIG296.B | VAL270.A | Hydrophobic 57.84216
LIG296.B | TYR194.A | VdWContact 55.74426
LIG296.B | ARG57.A | VdWContact 54.94505
LIG296.B | ILE179.A | Hydrophobic 48.45155
LIG296.B | ALA203.A | VdWContact 43.55644
LIG296.B | CYS201.A | Hydrophobic 40.05994
LIG296.B | ALAS1.A | VdWContact 39.46054
LIG296.B | ARG57.A | HBAcceptor 37.36264
LIG296.B | VAL191.A | VdWContact 36.36364
LIG296.B | ILE179.A | VdWContact 35.46454
LIG296.B | LEU205.A | VdWContact 32.96703
LIG296.B | ILE200.A | VdWContact 31.86813
LIG296.B | GLY52.A | VdWContact 30.86913




Table S8. Molar quantities of reagents used for the preparation of chrysin carbamate derivatives (C1—

C6)

Comp, | Chrysin | N:N-dimethylcarbamoyl | N,N-dimethylcarbamoyl | N-ethyl-N-methylcarbamoyl [ K,COs
(mmol) clorid (mmol) clorid (mmol) clorid (mmol) (mmol)

C1 5 5 10

C2 5 12 20

C3 5 5 10

C4 5 12 20

C5 5 5 10

Co 5 12 20

Table S9. Molar quantities of reagents used for the preparation of kaempferol carbamate derivatives

(K1-K6)

Comp, | Kaempferol [ N,N-dimethylcarbamoyl | N,N-dimethylearbamoyl [ N-ethyl-N-methyl K,CO;
(mmol) clorid (mmol) clorid (mmol) carbamoyl clorid (mmol) | (mmol)

K1 5 15 30

K2 5 25 46

K3 5 15 30

K4 5 25 46

KS 5 15 30

K6 5 25 46
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(C)'H-NMR spectrum of C1
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(D) BC-NMR spectrum of C3
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(C)'H-NMR spectrum of C4
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Fig. S4. Spectral data of compound C4

C. 'H-NMR spectrum
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D. 3C-NMR spectrum
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(C)'H-NMR spectrum of C5

C5-DMSO-1H
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Fig. S5. Spectral data of compound C5
A. UV spectrum B. HRMS spectrum C.'H-NMR spectrum  D. 3C-NMR spectrum
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(C)'H-NMR spectrum of C6

C6-DMSO-1H
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Fig. S6. Spectral data of compound C6
A. UV spectrum B. HRMS spectrum C.'H-NMR spectrum  D. 3C-NMR spectrum
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Spectrum from 20240124h.wiff2 (sample 8) - k1, Experiment 1, +IDA TOF MS (20 - 4500) from 0.577 min
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(C)'H-NMR spectrum of K1

K1-DMSO-1H
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Fig. S7. Spectral data of compound K1
A. UV spectrum B. HRMS spectrum C.'H-NMR spectrum  D. '3C-NMR spectrum
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Spectrum from 20240124h.wiff2 (sample 9) - k2, Experiment 1, 1IDA TOF MS (20  4500) from 0.614 min
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(C)'TH-NMR spectrum of K2
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Fig. S8. Spectral data of compound K2
C.'H-NMR spectrum  D. 3C-NMR spectrum
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A. UV spectrum B. HRMS spectrum
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(A) UV spectrum of K3
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(B) HRMS spectrum of K3

Spectrum from 20240124h.wiff2 (sample 10) - k3, Experiment 1, 1IDA TOF MS (20 - 4500) from 0.583 min
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(C)'TH-NMR spectrum of K3
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(D) BC-NMR spectrum of K3
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Fig. S9. Spectral data of compound K3

A. UV spectrum B. HRMS spectrum C. '"H-NMR spectrum
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D. 3C-NMR spectrum

<)
BRUKER
(>

Current Data Parameters

NAME 110HUAN_K3
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240126
Time
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536

SOLVENT DMSO
NS 3072
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 =
SFO1 125.7990330 MHz
NuCl 13c
P1 10.00 usec
PLW1 88.00000000 W

== CHANNEL f2 = =
SFO2 500.2410010 MHz
NuC2 1H
CPDPRG[ 2 waltz16
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W

F2 - Processing parameters
ST 32768

SF 125.7852616 MHz
WDW

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



Abs

1 1 1
205 300 400 450
Wavelength [nm]

(B) HRMS spectrum of K4

Spectrum from 20240111h.wiff2 (sample 14) - K4, Experiment 1, 1IDA TOF MS (20 - 4500) from 0.546 min
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(C)'TH-NMR spectrum of K4

K4-DMSO-1H
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(D) BC-NMR spectrum of K4
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Fig. S10. Spectral data of compound K4
A. UV spectrum B. HRMS spectrum C.'H-NMR spectrum  D. 13C-NMR spectrum
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Spectrum from 20240124h.wiff2 (sample 11) - k5, Experiment 1, +IDA TOF MS (20 - 4500) from 0.614 min

5.5e5 5422110

5.0e5

455

4.0e5

3.5e5
g 5432106
5 3.0e5
E
£ 2.5e5

2.0e5

1.5e5 4831359

1.0e5 5442161

5.0e4 564.1928

L
0.0e0 ! m . I | Lo, ™
460 470 480 490 500 510 520 530 540 550 560 570 S80 590 600 610 620 630 640 650 660

Mass/Charge, Da

32




(C)'TH-NMR spectrum of K5

K5-DMSO-1H
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Fig. S11. Spectral data of compound K5
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Fig. S12. Spectral data of compound K6
A. UV spectrum B. HRMS spectrum C. 'H-NMR spectrum
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