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NMR spectra of Alkylbrominated Intermediates of Theophylline and Theobromine
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DEPT and HSQC spectra in CDCl; of 1e
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IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 2b
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DEPT and HSQC spectra in CDCl; of 2b
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IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 2¢
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DEPT and HSQC spectra in CDCl; of 2¢
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IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 2d
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DEPT and HSQC spectra in CDCl; of 2d
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H NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 2e
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DEPT and HSQC spectra in CDCl; of 2e
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NMR Spectra of Methylxanthine Derivatives

IH NMR (400 MHz) and 3C NMR (101 MHz) spectra in CDCl; of 3

Hse

FoT'C
Feew

£1°8¢C

26°6C

I

LTTE7
mm.mm\

]

€L
£CL
SC'L
9C'L
9C'L
LT L

0€L
1€,
cEL

85°L

_JJu

N

IR

f90'1
Re0'z

V0T

JT0°€

o€

£06°0
H/wﬁ.v
=00'T

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

8.0

f1 (ppm)

9L'Th ~
16'vb

€8'¢S ~
4% The

TC°€9 —

(.

c0°Z0T —

TT/2T
€821
0671

T
120 110

T
130

f1 (ppm)

/S"8ET —
6S THT —

60°6¥T ~
P8 TST —
8C°'SST —

Il

T T
150 140

T
160




HSQC spectra in CDCl; of 3
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HRMS (ESI-TOF) of 3

Qualitative Compound Report

Data File 2048_BBP_4_01.d Sample Name  BEP_4
Sample Type Sample Position Vial 28
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos UNICO CAMAL Al.m Acquired Time  12/21/2022 10:26:17 AM (UTC+01:00)
IRM Calibration Status DA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCQUSSL Stream Name Lc1
Aoquisition Time 12/21/2022 10:26:17 AM Acquisition SW 6200 series TOF6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 273
Version
Tune Mass Range 1700
Max.
C d Table
Dift Hits
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: C22 H30 N6 02; 0.85 410.2422 283104 22 H30 N6 02 410.243 -2.07
0.850
Compound Label myz RT Algorithm Mass
Cpd 1: C22 H30 N6 02; | 433.2316 0.85  Find by Formula 410.2422
0.850
MS Zoomed Spectrum
w10 6 |Cpd 1: €22 H30 N6 O2; 0.850: + FBF Spectrum (rt: 0.850 min) 2048 BBP_4 01.d Subtract
411.2492

6 ([C22H30NBOZ]+H)+

S

4

3

2

1 433.2316

([C22H30NEO2]+Na)+
0 L 1

385 380 395 400 405 410 415 420 425 430 435 440 445 450 455 460

Counts vs. Mass-lo-Charge (miz)




'H NMR (400 MHz) and 13C NMR (101 MHz) spectra in CDCl; of 4
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HSQC spectra in CDCl; of 4
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— =73 7.29 128.29 +* e ¢ @{1.40,36.26} 30
] o
4722 12691 {2.53,45.94} -40
——=|5 437 44.78 [}
{2.435587)  {1:9253.61) 50
L6 3.57  29.81 (3.47,63.35) 9“% ¥
117 3.47  63.35 S g . {2.86,53.62} L 60
8 3.39  28.02 70
9 289  53.59 g0 E
[ Q
102.86  53.62 8
11253 4594 [0 o
122.43  55.87 1100
—/131.99  30.71 110
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_ +130
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160
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HRMS (ESI-TOF) of 4
Qualitative Compound Report
Data File 2049 BBP 5 02.d Sample Name BBP_S
Sample Type Sample Position Vial 8
Instrument Name Instrument 1 User Name
Ao Method ESI_ACN_75_pas_UNICO CANAL Al.m Acquired Time  12/22/2022 1:23:55 PM (UTC+01:00)
IRM Calibration Status DA Method DefaultMPS.m

Comment

Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/22/2022 1:23:55 PM Acquisition SW 6200 series TOF/E500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B805E.3
P1)
QTOF Driver Version 8.00.00 QTOF Firmware 2723
Version
Tune Mass Range 1700
Max.
Compound Table
Dt Hits
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: 23 H32Z N6 02;(  2.007 424.2588| 29181 C23 H32 N6 02 424,2587| 0.35 1
2.097|
‘Compound Label m/z RT Algorithm Mass
Cpd 1: C23 H3Z N6 02;  |425.2652 2.097 | Find by Formula 424.2588
2.097
MS Zoomed Spectrum
x10 4 |Cpd 1: C23 H32 NE 02; 2 097 + FBF Spectrum (rt: 2.097 min) 2043_BBP_5_02.d Subtract
425.2652
2 ([G23H32NB02]+H)+
25
2
1.5
]
0.5
0 . . . . - L . . . . .
400 405 410 415 420 425 430 435 440 445 450 455

Counls vs. Mass-lo-Charge (m/z)




IH NMR (400 MHz) and 3C NMR (101 MHz) spectra in CDCl; of 5
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DEPT and HSQC spectra in CDCl; of 5
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HPLC-UV/MS of 5
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DEPT and HSQC spectra in CDCl; of 6
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HRMS (ESI-TOF) of 6

Qualitative Compound Report

Data File 2045_BBP_1_01.d Sample Name BBP_1
Sample Type Sample Position Vial 25
Instrument Name Inshument 1 User Name
Acq Method ESI_ACN_75_pos_UNICO CAMAL ALm Acquired Time  12/21/2022 10:04:34 AM (UTC+01:00)
1RM Cabration stotvs S 0 Method  DefapS.m
Comment
Sample Group Info.
User BRUNELLA BISCUISSI Stream Name LC1
Acquisition Time 12/21/2022 10:04:34 AM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 5.00.00 QTOF Firmware 2723
Version
Tune Mass Range 1700
Max.
Compound Table
Ditt Hits |
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: C22 H3D N6 02; 0.475 410.2437 420381 22 H30 Ne 02 410.243 1.75 i
0.475

Compound Label mfz RT Algorithm Mass
Cpd 1: C22 H30 N6 02; |411.251 0.475 | Find by Formula 410.2437
0.475
M3 Zoomed Spectrum

x10 5 Cpd 1: C22 H30 NG 02, 0.475: + FBF Spectrum (rt: 0.475 min) 2045 _BBP_1_01.d Subtract

411.2510
([C22HA0NBOZ]+H )+

0 - - : ; v v Ly g T v v v
385 390 395 400 405 410 415 420 425 430 435 440

Counts vs. Mass-lo-Charge {m/z)




IH NMR (400 MHz) and 3C NMR (101 MHz) spectra in CDCl; of 7
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DEPT and HSQC spectra in CDCl; of 7
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HPLC-UV/MS of 7
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'H NMR (400 MHz) and 3C NMR (101 MHz) spectra in CDCl; of 8
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DEPT and HSQC spectra in CDCl; of 8
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HPLC-UV/MS of 8
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IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 9
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DEPT and HSQC spectra in CDCl; of 9
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HRMS (ESI-TOF) of 9

Qualitative Compound Report

Analysis Info

Analysis Name

D/\Data\gge\23-122610_P1-F-8_01_8413.d

Acquisition Date

12/27/2023 2:37234 PM

Method lc_gtof_directospos.m Operator ELB
Sample Name  23-122610 Instrument  micrOTOF-Q I
Comment TGP
Sv: MeOH + HCOOH
Brunella Biscussi
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 3.5 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 200°C
Scan Begin 70 miz Set End Plate Offset  -500 V Set Dry Gas 7.0 Wimin
Scan End 1000 miz Set Collision CellRF 300.0 Vpp Set Divert Valve Source
Intens._| +MS, 1.2min #69
x106
348.2380
1.5 F|
o
54 ‘ |
a3 ‘ 345.2407
|
| | A 350.2428
O'G T : T J - T T T T T
348 349 350 351 352 353 miz
Meas. m/iz # lon Formula m/z em[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3482380 1 C18H30N502 3452394 41 6.4 1 5171 65 even ok




IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 10
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DEPT and HSQC spectra in CDCl; of 10
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HRMS (ESI-TOF) of 10

Qualitative Compound Report

Analysis Info
Analysis Name

DA\Data\gge23-122611_P1-F-9_01_8414.d

Acquisition Date

1212772023 2:42:42 PM

Method Ic_gtof_directospos.m Operator ELB
Sample Name  23-122611 Instrument  micrOTOF-Q Il
Comment TED
Sv: MeOH + HCOOH
Brunella Biscussi
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 35 Bar
Focus Mot active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 70 mfz Set End Plate Offset  -500 V Set Dry Gas 7.0 I'min
Scan End 1000 m/z Set Collision CellRF  200.0 Vpp Set Divert Valve Source
Intens_| +MS, D.6min #37
x106
336.2401
2.0] f
|
1.5 || |
il | | 37,2080
| |
| |
N I
[ [ || 338.2480
i e = e T : . . ; r :
336.0 336.5 3370 3375 338.0 3385 339.0 3395 3400 3405 miz
Meas. m/iz # lon Formula m/z em[ppm] mSigma #mSigma Score rdb e Conf MN-Rule
3362401 1 CATH3ONSOZ 3362394 -2.0 158.5 1 10000 55 even ok




TH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 11
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DEPT and HSQC spectra in CDCl; of 11
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HRMS (ESI-TOF) of 11

Qualitative Compound Report

Analysis Info Acquisition Date  12/28/2023 1:18:54 PM
Analysis Name  D\Data\ggc\23-122612_P1-C-1_01_8437.d

Method Ic_gtof_directospos.m Operator ELB

Sample Name  23-122612 Instrument  micrOTOF-Q 1l

Comment TEMP

Sv: MeOH + HCOOH
Brunella Biscussi

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.5 Bar
Focus Mot active Set Capillary 4000 v Set Dry Heater 200 °C
Scan Begin 70 miz Set End Plate Offset  -500 V Set Dry Gas 7.0 Umin
Scan End 1000 miz Set Collision Cell RF 300.0 Vpp Set Divert Valve Source
Intens. +MS, 3.8min #223
x109]
363.2511
2.5+ |n|
209 H
15] | :‘
1.0 [ ‘
| 364.2530
0.5] ]
_l | f \ 3652541
0.0 |- ! =
163.0 3635 364.0 3645 365.0 365.5 366.0 366.5 367.0 3675 "miz
Meas. m/z # lon Formula m/z erm[ppm] mSigma #mSigma Score rdb e Conf N-Rule

363.2511 1 C18H31N6O2 3632503 -21 102 1 100.00 6.5 even ok
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IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 12
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DEPT and HSQC spectra in CDCl; of 12
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HRMS (ESI-TOF) of 12

Qualitative Compound Report

Analysis Info Acquisition Date  12/28/2023 1:44:32 PM
Analysis Name  Di\Data\ggc\23-122617_P1-B-5_01_8442d
Method Ic_gtof_directospos.m Operator ELB
Sample Name 23-122617 Instrument  micrOTOF-Q 1l
Comment T8l
Sv: MeOH + HCOOH
Brunella Biscussi
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 3.5 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 200°C
Scan Beqgin 70 mfz Set End Plate Offset -500 v Set Dry Gas 7.0 limin
Scan End 1000 m/'z Set Collision CellRF 3000 Vpp Set Divert Valve Source
Intens. +MS, 2.6min #153|
x109
Ly 376.2708
r|
& ||
44 ‘: |
21 ‘ | 377.2730
| i
| I| |I
| N 378.2765
0 Ji: |
376 TN 78 379 380 381 miz
Meas. m/iz # lon Formula m/z e [ppm] mSigma #mSigma Score rdb e Conf N-Rule
376.2708 1 C20H34N502 376.2707 0.3 4.4 2 10000 65 even ok



IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 13
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DEPT and HSQC spectra in CDCl; of 13
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HRMS (ESI-TOF) of 13

Qualitative Compound Report

Analysis Info
Analysis Name

Dr\Data\ggc\23-122618_P1-B-6_01_8443.d

Acquisition Date

12/26/2023 1:49:41 PM

Method lc_gtof_directospos.m Operator ELB
Sample Name 23-122618 Instrument  micrOTOF-Q 11
Comment TaD
Sv: MeOH + HCOOH
Brunella Biscussi
Acquisition Parameter
Source Type Esl lon Polarity Positive Set Mehulizer 35 Bar
Focus Mot active Set Capillary 4000 v Set Dry Heater 200 °C
Scan Begin 70 mfz Set End Plate Offset -500 vV Set Dry Gas 7.0 limin
Scan End 1000 mfz Set Collision Cell RF  300.0 Vpp Set Divert Valve Source
Intens +MS5, 1.1min #65|
x108
364.2711
2.0 f
|
15] || ]
1.0 | |
| | 365ﬁ?28
| ] |
“1 B i
[ I 366.2762
0.04 L S Il A R PSS =i
3640 3645 3650 3655 366.0 3665 367.0 3675 3680 3685 m'z
Meas. mfz # lon Formula m/iz em[ppm] mSigma #mSigma Score rdb & Conf N-Rule
3642711 1 C19H34N502 364.2707 -1.0 909 2 10000 55 even ok



'H NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 14
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DEPT and HSQC spectra in CDCl; of 14
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HRMS (ESI-TOF) of 14

Qualitative Compound Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

D\Data\gge\23-122619_P1-B-7_01_8444.d

Acquisition Date  12/28/2023 1:54:50 PM

lc_qgtof_directospos.m Operator ELB
23-122619 Instrument  micrOTOF-Q I
T8MP

Sv: MeOH + HCOOH
Brunella Biscussi

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.5 Bar
Focus Mot active Set Capillary 4000V Set Dry Heater 200 °C
Scan Begin 70 mfz Set End Plate Offset  -500 V Set Dry Gas 7.0 Umin
Scan End 1000 miz Set Collision CellRF  200.0 Vpp Set Divert Valve Source
Intens. +MS, 3.1-3 2min #185-189
x109]
391.2820
|
4] l
; H‘
24 | ‘
’ [ | 352.2836
| A
| ] 393.2879
0 ] l .|[ 1 i — S
331 192 393 394 195 396 "miz
Meas. m/z # lon Formula m/z em[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3912820 1 C20H35NGO2 3912816 -1.1 84 1 10000 65 even ok



TH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 15
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DEPT spectra in CDCl; of 15
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HRMS (ESI-TOF) of 15
Qualitative Compound Report
Analysis Info Acquisition Date  12/28/2023 1:39:25 PM
Analysis Name  D)\Data\ggc\23-122616_P1-B-4_0D1_8441.d
Method Ic_gtof_directospos.m Operator ELB
Sample Name 23-122616 Instrument  micrOTOF-Q 1l
Comment T8PIRR
Sv: MeOH + HCOOH
Brunella Biscussi
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 35 Bar
Focus Mot active Set Capillary 4000 v Set Dry Heater 200 °C
Scan Begin 70 miz Set End Plate Offset -500 v Set Dry Gas 7.0 limin
Scan End 1000 miz Set Collision CellRF  300.0 Vpp Set Divert Valve Source
Intens_| +MS, 1.1-1.2min #65-69
x108
362.2551
204 |
|
- |||
1.0 | |
| | 363.2558
I
0.5] |' | I|'I
| | [|| 364.2577
00 T I l T J L T T T T T
362 363 364 365 366 367 mfz
Meas.m/iz # lon Formula miz em[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3622551 1 C19H32N502 382.2551 02 57.0 2 10000 65 even ok



'H NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 16
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DEPT and HSQC spectra in CDCl; of 16
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HRMS (ESI-TOF) of 16

Qualitative Compound Report

Analysis Info

Analysis Name
Method

Acquisition Date
DiData\ggc\23-122608_P1-F-6_01_8411.d

12/27/2023 2:27:22 PM

Ic_gtof_directospos.m Operator ELB
Sample Name  23-122608 Instrument  micrOTOF-Q 1l
Comment T5-2PP
Sv: MeOH + HCOOH
Brunella Biscussi
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Nebulizer 35 Bar
Focus Mot active Set Capillary 4000 v Set Dry Heater 200 °C
Scan Begin 70 miz Set End Plate Offset -500 v Set Dry Gas 7.0 limin
Scan End 1000 miz Set Collision CellRF  300.0 Vpp Set Divert Valve Source
Intens. +MS, 1.0min #61]
x106]
377.2663
1.5 Iﬁ |
1.0+ ‘| |
0.5 | | 378.2676
l A
[ I 379.2695
0.0 - L4 = . — ool i e o
3770 3775 378.0 3785 379.0 3ras 380.0 3805 381.0 3815 miz
Meas.miz # lon Formula m/iz em[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3772663 1 CASH33NGO2 377.2660 -0.8 432 1 10000 65 even ok



IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 17
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DEPT and HSQC spectra in CDCl; of 17
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HRMS (ESI-TOF) of 17

Qualitative Compound Report

Analysis Info Acquisition Date  12/27/2023 2:32:30 PM
Analysis Name  D/\Data\ggc\23-122609 P1-F-7_01_8412.d

Method lc_gtof_directospos.m Operator ELB

Sample Name  23-122609 Instrument  micrOTOF-Q Il

Comment T5-2M

Sv: MeOH + HCOOH
Brunella Biscussi

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nehulizer 3.5 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 *C
Scan Begin 70 miz Set End Plate Offset  -500 v Set Dry Gas 7.0 Umin
Scan End 1000 m/z Set Collision CellRF  300.0 Vpp Set Divert Valve Source
Intens. +MS, 0.6min #37]
x108
4 377.2670
|
2 [ |
1 ‘ | 378.2693
N |
| [ | \ 379.2725
G : | = = Aozl = o il == Bl > —— — -
37 3rs a7g 380 381 382 iz
Meas. m/z # lon Formula miz em[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3772670 1 C19H3I3NGO2 3772660 28 28 1 10000 65 even ok

IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in MeOD of 18
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HRMS (ESI-TOF) of 18
Qualitative Compound Report

Data File 2033 _BBA 12 01d Sample Name BBA_12
Sample Type Sample Position vial 12
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos _new.m Acquired Time  12/20/2022 2:09:24 PM (UTC+01:00)
IRM Calibration Status EE== oA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/20/2022 2:09:24 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2.723
Version
Tune Mass Range 1700
Max.
Compound Table
Diff Hits
Compound Label RT Mass Abund Formula TatMass | (ppm) | (DB)
Cpd 1: C18 H29 N5 02; 0.352 347.2308 2037270 C18 H29 N5 02 347.2321 -3.95
0.352
Compound Label m/z RT Algorithm Mass
Cpd 1: C18 H29 N5 02; | 348.2377 0.352 Find by Formula 347.2308
0.352

MS Zoomed Spectrum
%10 6 Cpd 1: C18 H29 N5 O2; 0.352: + FBF Spectrum (rt: 0.236-0.253 min) 2033_BBA_12_01.d Subtract

348.2377
2] (IC18H29N502]+H)+
1.5
1 o
0.5
0 1

320 325 330 335 340 345 350 355 360 365 370 375
Counts vs. Mass-lo-Charge (m/z)




TH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 19
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DEPT and HSQC spectra in CDCl; of 19
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Qualitative Compound Report

HRMS (ESI-TOF) of 19

Data File 2034_BBA_13_01.d Sample Name BBA_13
Sample Type Sample Position Vial 13
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos_new.m Acquired Time 12/20/2022 2:16:39 PM (UTC+01:00)
IRM Calibration Status _ DA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/20/2022 2:16:39 PM Acquisition SW Versior 6200 series TOF6500 series Q-
(Local) (UTC+01:00) TOF B.0G.00 (B38058.3 SP1)
QTOF Driver Version 8.00.00 QTOF Firmware Versio 2.723
Tune Mass Range 1700
Compound Table
Compound Label RT Mass Abund Formula Tgt Mass il (ppmHits (DE]
Cpd 1: C17 H29 N5 02; 0.347 0.347 335.2306 10149366 C17 H29 N5 02 335.2321 -4.58| 1
Compound Label m/z RT Algorithm Mass
Cpd 1: C17 H29 N5 02; 336.2378 0.347 Find by Formula 335.2306

0.347

MS Zoomed Spectrum

w10 7| Cpd 12 C17 H29 N5 02, 0.347: « FBF Spectrum (rt: 0.264 min) 2034_BBA_13_01.d Subtract

14
0.5
0.6
0.4

0.2+

336.2378

(IC17H2INE02]+H)+

325

330

336 340 345 380

Counts vs. Mass-to-Charge (mfz)



IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in 20
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DEPT and HSQC spectra in CDCl; of 20
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HRMS (ESI-TOF) of 20

Qualitative Compound Report

Data File

Sample Type
Instrument Name

Acq Method

IRM Calibration Status
Comment

2032_BBA 11 01d

Sample

Instrument 1

ESI_ACN_75_pos_new.m

S o Hthod

Sample Name BBA 11

Position

Vial 11

User Name

Acquired Time

DefaultMPS.m

12/20/2022 2:02:14 PM (UTC+01:00)

Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/20/2022 2:02:14 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2.723
Version
Tune Mass Range 1700
Max.
Compound Table
Diff Hits
Compound Label RT Mass Abund Formula TatMass | (ppm) | (DB)
Cpd 1: C17 H27 N5 02; 0.34 333.2169 738387 C17 H2Z7 N5 02 333.2165 1.26
0.340
Compound Label m/z RT Algorithm Mass
Cpd 1: C17 H27 N5 02; | 334.2242 0.34 Find by Formula 333.2169

0.340

MS Zoomed Spectrum

%10 5 |Cpd 1: C17 H27 N5 02; 0.340: + FBF Spectrum (rl: 0.240 min) 2032_BBA_11_01.d Subtract
8 334.2242
([C17H27NE02)+H)+
[
4
a4
0l ; ’ ; ;

325 330 335 340

345 350

Counts vs. Mass-to-Charge (m/z)

355 360




'H NMR (300 MHz) and 3C NMR (75 MHz) spectra in MeOD of 21
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DEPT and HSQC spectra in MeOD of 21
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HRMS (ESI-TOF) of 21

Qualitative Compound Report

Data File 2029 _BBA 8 01.d Sample Name BBA_8
Sample Type Sample Position Vial 8
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos_new.m Acquired Time  12/20/2022 1:40:29 PM (UTC+01:00)
IRM Calibration Status _ DA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name IC1
Acquisition Time 12/20/2022 1:40:29 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2,723
Version
Tune Mass Range 1700
Max.
Compound Table
Diff Hits
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: C19 H31 N5 02; 0.354 361.2464 3576911 C19 H31 N3 02 361.2478 -3.9
0.354
Compound Label m/z RT Algorithm Mass
Cpd 1: C19 H31 N5 02; | 362.2538 0.354 |Find by Formula 361.2464
0.354

M3 Zoomed Spectrum

%10 6 |Cpd 1: CT9H31 N5 O2; 0.354. + FBF Spectrum (r: 0.205-0.254, 0.569-1.332 min) 2029_BBA_8_..
4 362.2538
315 ([CT9H3ITNEO2]+H)+
3]
2.51
2.
1.5
1
0.5

0 7 v 7 i v i L g v i v
335 340 345 350 355 360 365 370 375 380 385 390

Counts vs. Mass-to-Charge (m/z)




IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 22
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DEPT and HSQC spectra in CDCl; of 22
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HRMS (ESI-TOF) of 22

Qualitative Compound Report

Data File 2030_BBA 9 02.d Sample Name  BBA 9
Sample Type Sample Position Vial 5
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos UNICO CAMNAL Al.m Acquired Time  12/22/2022 1:02:07 PM (UTC+01:00)
18 Colibration staes R - rethod  DefauteS
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/22{2022 1:02:07 PM Acquisition SW 6200 series TOF/6500 saries
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B3058.3
5P1)
QTOF Driver Version 8.00.00 QTOF Firmware 2723
Version
Tune Mass Range 1700
Max.
Compound Table
Dt Hits
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: C18 H31 N5 02; 0.422 349.24976 2753006 CiBH31 N5 C2 349.2478 -0.48 1
0.422
Compound Label m/z RT Algorithm Mass
Cpd 1: C18 H31 N5 02; | 350.2546 0.422 Find by Formula 349.2476
0.422
MS Zoomed Spechrum
x10 8 Cpd 1: C18 H31 N5 02; 0.422: + FBF Spectrum (rt: 0.223 min) 2030_BBA_9_02.d Subtract
3 350.2548
([C18H3TNS02]+H)+
2.5
2
1.5
9
0.5
0 1

325 330 335 340 345 350 355 360 365 370 375 380
Counts vs. Mass-lo-Charge {m/z)



IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 23
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DEPT and HSQC spectra in CDCl; of 23
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Qualitative Compound Report

HRMS (ESI-TOF) of 23

Data File

Sample Type
Instrument Name

Acq Method

IRM calibration Status
Comment

Sample Group

2031_BBA_10_01d

Sample

Instrument 1

ESI_ACN_75 pos_new.m

S 0 Mo

User BRUNELLA BISCUSSI

Acquisition Time

12/20{2022 1:55:01 PM

Sample Name BBA_10
Position vial 10
User Name

Info.
Stream Name
Acquisition SW

Acquired Time

LC1

6200 series TOR/6500 series

12/20/2022 1:55:01 PM (UTC+01:00)
DefaultMPS.m

(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2.723
Version
Tune Mass Range 1700
Max.
Compound Table
Diff Hits
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) | (DB)
Cpd 1: C19 H32 N6 02; 0.107 376.2588 113039 C19 H32 N6 02 376.2587 0.46
0.107
Compound Label m/z RT Algorithm Mass
Cpd 1: C19 H32 N6 02;  |377.2665 0.107  Find by Formula 376.2588

0.107

MS Zoomed Spectrum

%10 5 |Cpd 1: C19 H32 N6 02, 0.107: + FBF Spectrum (r: 0.107-0.123 min) 2031_BBA_10_01.d Subtract

1.2

14
0.8
0.6
0.4
0.2

([C19H32NMBO2]+H)+

377.2665

0 T

350 355 360

365

370

375 380

ags 390

Counts vs. Mass-ta-Charge (m/z)




'H NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 24
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DEPT and HSQC spectra in CDCl; of 24
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HRMS (ESI-TOF) of 24

Qualitative Compound Report

Data File

Sample Type
Instrument Name

Acq Method

IRM cCalibration Status
Comment

2028_BBA_7_01.d

Sample

Instrument 1

ESI_ACN_75_pos_new.m

S 0+ Mo

Sample Name BBA_7

Position

Vial 7

User Name

Acquired Time  12/20/2022 1:33:15 PM (UTC+01:00)

DefaultMPS.m

Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/20/2022 1:33:15 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2.723
Version
Tune Mass Range 1700
Max.
Compound Table
Dift Hits
Compound Label RT Mass Abund Formula TatMass | (ppm) | (DB)
Cpd 1: C18 H29 N5 02; 0.332 347.2311 3050682 C18 H29 N5 02 347.2321 -2.88
0.332
Compound Label m/z RT Algorithm Mass
Cpd 1: C18 H29 N5 02;  348.2382 0.332 |Find by Formula 347.2311

0.332

MS Zoomed Spectrum

x10 6 |Cpd 1: C18 H28 N5 02; 0.332: + FBF Spectrum (rt: 0.233-0.249 min) 2028_BBA_7_01.d Subtract

3
2.5
2]
1.5
1
0.54

([C18H29H

348.2382

N502)+H)+

01— T T
320 325 330

335

340

345 350 355

360 365 370 375

Counts vs. Mass-to-Charge (m/2)




IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 25
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DEPT and HSQC spectra in CDCl; of 25
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HRMS (ESI-TOF) of 25

Qualitative Compound Report

Data File

Sample Type
Instrument Name

Acq Method

IRM Calibration Status
Comment

2026_BBA 5 01.d
Sample
Instrument 1
ESI_ACM_75_pos_new.m Acquired Time  12/20/2022 1:18:46 PM (UTC+01:00)

SRS 0- Hetod DS

Sample Name BBA_S
Position Vial 5
User Name

Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/20/2022 1:18:46 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B8058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2.723
Version
Tune Mass Range 1700
Max.
Compound Table
Diff Hits
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: C20 H33 N5 02; 0.284 375.2635 39219620 C20 H33 N5 02 375.2634 0.18
0.284
Compound Label m/z RT Algorithm Mass
Cpd 1: C20H33 N5 02; | 376.2714 0.284 |Find by Formula 375.2635

0.284

MS Zoomed Spectrum

x10 7 |Cpd 1: €20 H33 N5 02; 0.284: + FBF Spectrum (rl: 0.284 min) 2026_BBA_5_01.d Sublract
376.2714
41 ([C20H33N502]+H)+
34
24
1
0 |

350 355

360

365 370

375 380 385 390 395 400 405
Counts vs. Mass-to-Charge (m/z)




'H NMR (300 MHz) and 3C NMR (75 MHz) spectra in MeOD of 26
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DEPT and HSQC spectra in MeOD of 26
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HRMS (ESI-TOF) of 26

Qualitative Analysis Report

Data Filename 2027 _BBA 6 02.d Sample Name BBA 6
Sample Type Sample Position Vial 4
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos_UNICO CANAL Al.m Acquired Time 12/22/2022 12:54:48 PM (UTC+01:00)
IRM Calibration Status == oA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12/22/2022 12:54:48 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (B2058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2723
Version

Tune Mass Range 1700
Max.
Spectra

Fragmentor Voltage Collision Energy Ionization Mode

150 0 ESI
x10 7 |*ESI Scan (rt: 0.873-1.188 min, 20 scans) Frag=150.0v 2027 BBA & 02.d Subtract
1.4 362 2544
1.24
14

0.8

0.6

0.4

0.2

200 400 600 800 1000 1200 1400

Counts vs. Mass-to-Charge (m/z)



IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDCl; of 27
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DEPT and HSQC spectra in CDCl; of 27
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HRMS (ESI-TOF) of 27

Qualitative Compound Report

Data File

Sample Type
Instrument Name

Acq Method

IRM Calibration Status
Comment

Sample Group

2025_BBA 4 01.d
Sample
Instrument 1

ESI_ACN_75 pos_new.m

S o ethod

User BRUNELLA BISCUSSI

Acquisition Time

12/20/2022 1:11:36 PM
(Local) (UTC+01:00)

Sample Name BBA_4
Position Vial 4
User Name

Info.

Stream Name
Acquisition SW
Version

Acquired Time

Lc1

6200 series TOF/6500 series
Q-TOF B.08.00 (B&058.3

12/20/2022 1:11:36 PM (UTC+01:00)
DefaultMPS.m

SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2.723
Version
Tune Mass Range 1700
Max.
Compound Table
Diff Hits
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) | (DB)
Cpd 1: C19 H31 N5 02; 0.322 361.2485 37944788 C19H31 N3 02 361.2478 201
0.322
Compound Label m/z RT Algorithm Mass
Cpd 1: C19 H31 N5 02; | 362.2562 0.322 | Find by Formula 361.2485

0.322

MS Zoomed Spectrum

«10 7 |Cpd 1: C19 H31 N5 02; 0.322: + FBF Spectrum (rt: 0.322 min) 2025_BBA_4_01.d Subtract
gl 362.2562
([C19H3TNSO2]+H)+
3
a4
1
0 . . . . ; ; L, . ; ; . y ;
335 340 345 350 355 360 365 370 375 380 385 390

Counts vs. Mass-to-Charge (m/z)




IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDI; of 28
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DEPT and HSQC spectra in CDCl; of 28
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HRMS (ESI-TOF) of 28

Qualitative Compound Report

Data File 2023_BBA_2 02.d Sample Name BBA_2

Sample Type Sample Position Vial 2

Instrument Name Instrument 1 User Name

Acq Method ESI_ACN_75_pos_UNICO CANAL Al.m Acquired Time  12/22/2022 12:40:21 PM (UTC+01:00)

RN Calbration Status  SRCESSN 07 ethod  DefathpS.m

Comment

Sample Group Info.
User BRUNELLA BISCUSSI Stream Name I 1
Acquisition Time 12/22/2022 12:40:21 PM Acquisition SW 6200 series TOF/6500 series
(Local) (UTC+01:00) Version Q-TOF B.08.00 (BB058.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2723
Version
Tune Mass Range 1700
Max.
Compound Table
Dift Hits |
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) | (DB)
Cpd 1: C19 H32 N6 02;]  0.978 376.2584 107805 C19 H32 N6 02 376.2587| -0.79 1
0.978]
Compound Label m/z RT Algorithm Mass
Cpd 1: C19 H32 N6 02; 377.2657 0.978  Find by Formula 376.2584

0.978

MS Zoomed Spectrum

x10 5 |Cpd 1: C19 H32 N6 O2; 0.978: + FBF Spectrum (rt: 0.248-1.028 min) 2023_BBA_2_02.d Subtract

377.2657
1 ([C19H3ZNEO2]+H)+

0.8
0.6
0.4 4
0.2

350 355 360 365 370 375 380 385 390 395 400 405
Counts vs. Mass-to-Charge (m/fz)



'H NMR (300 MHz) and 3C NMR (75 MHz) spectra in MeOD of 29
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DEPT and HSQC spectra in CDCl; of 29
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HRMS (ESI-TOF) of 29

Qualitative Compound Report

Data File 2024_BBA_3_02.d Sample Name  BEA_3
Sample Type Sample Position vial 3
Instrument Name Instrument 1 User Name
Acq Method ESI_ACN_75_pos_UNICD CANAL Al.m Acquired Time  12/22/2022 12:47:32 PM (UTC+01:00)
IRM Calibration Status EEE== oA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name Le1
Acquisition Time 12/22/2022 12:47:32 PM  Acquisition SW 6200 series TOF/E500 series
(Local) (UTC+01:00) Version Q-TOF B.0&.00 (BS05E.3

SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 273

Version

Tune Mass Range 1700

Max.
Compound Table
Dift Hits |
Compound Label RT Mass Abund Formula TgtMass | (ppm) | (DB)
Cpd 1: C19 H32 N6 02; 2.299 376.258 545896 C19 H32 N6 02 376.2587 0.87 1]
2.299
Compound Label myz RT Algorithm Mass
Cpd 1: C19 H32 N6 02; |377.2664 2.299  Find by Formula 376.259
2.299
MS Zoomed Spectrum
x10 5 Cpd 1: C19 H32 NG 02; 2.295: + FBF Spectrum {rt; 2.266-2 382 min) 2024_BBA_3_02.d Subtract
7 3772664
6 ([C18HAZNEO2]+H)+
5
4
3
2
1
n i

350 355  aB0 365 370 375 380 385 390 395 400 405
Counls vs. Mass-lo-Charge (miz)



bET

IH NMR (300 MHz) and 3C NMR (75 MHz) spectra in CDI; of 30
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DEPT and HSQC spectra in CDCl; of 30
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HRMS (ESI-TOF) of 30

Qualitative Compound Report

Data File 2022_BBA_1 02.d Sample Name BEA 1
Sample Type Sample Position Vial 1
Instrument Name Instrument 1 User Name
Acg Method ESI_ACN_75_pos_UNICO CANAL Al.m Acquired Time  12/22/2022 12:33:00 PM (UTC+01:00)
IRM Calibration Status S pA Method DefaultMPS.m
Comment
Sample Group Info.
User BRUNELLA BISCUSSI Stream Name LC1
Acquisition Time 12{22{2022 12:33:09 PM Acquisition SW 6200 series TOF/6500 series
{Local) (UTC+01:00) Version Q-TOF B.0B.00 (BB0S8.3
SP1)
QTOF Driver Version 8.00.00 QTOF Firmware 2723
Version
Tune Mass Range 1700
Max.
Compound Table
Dift Hits
Compound Label RT Mass Abund Formula Tgt Mass | (ppm) | (DB)
Cpd 1: C18 H30 N6 02; 1.923 362.2427 28818 C1B H30 N6 02 362.243 -0.8 1
1.923]
Compound Label myz RT Algorithm Mass
Cpd 1: C18 H30 Né 02; 363.2501 1.923  Find by Formula 362.2427

1.923

MS Zoomed Spectrum

x10 4 |Cpd 1: C18 H30 N6 02; 1.923: + FBF Spectrum (rt: 1.923 min) 2022_BBA_1_02.d Subtract
34 363.2501
([CT18H30ONGO2]+H}+

2.54

24
1.54

14
0.54

335 340 345 350 355 360 365 370 375 380 385 390

Counts vs. Mass-to-Charge (miz)



Molecular Docking

Table 1. Electrostatic (coul), van der Waals (vdW), and hydrogen bond (h-bond) energies of protein-ligand
complex (Kcal/mol) and calculated per-residue distances.

Donepezil
coul vdW h-bond distance (A)

TYR72 -1.374 -1.881 0 2.748

ASP74 -25.178 -0.82 0 4.107

THR83 -0.095 -0.235 0 5.135

TRP86 -0.292 -4.769 0 2.647

GLY121 1.331 -1.527 0 2.958

GLY122 0.457 -0.317 0 5.097

TYR124 -1.29 -2.546 0 2.346

SER125 -0.791 -0.406 0 4.027

TYR133 -0.161 -0.509 0 2.901

GLU202 0.51 -1.02 0 2.381

SER203 1.807 -0.171 0 3.208

TRP286 0.955 -5.594 0 3.001

SER293 -0.762 -0.986 0 2.41

VAL294 0.106 -1.599 0 2.843

PHE295 -1.569 -1.263 -1.0 2.031

PHE296 10.305 -0.939 0 3.433

PHE297 0.454 -1.972 0 2.119

TYR337 -1.6 -1.515 0 2.327

PHE338 -1.258 -4.285 0 2.444

TYR341 -1.313 -7.101 0 2.664

HIS447 -3.421 -3.093 0 2.073

Compd 21 Compd 32
coul vdw h-bond distance () | coul vdw h-bond  distance (A)

TYR72 -1.591 -1.469 0 2.204 -0.754 -0.82 0 3.344
ASP74 -21.231 -0.979 0 3.881 -24.206 -0.763 0 4.101
THR83 -0.631 -0.26 0 4.255 -0.674 -0.283 0 4.267
TRP86 -2.807 -5.15 0 2.186 -2.802 -5.654 0 2.385
GLY121 1.96 -1.656 0 2.174 1.832 -1.358 0 2.444
GLY122 0.421 -0.25 0 3.842 0.36 -0.216 0 4.689
TYR124 -0.687 -2.275 0 2.753 -0.557 -2.009 0 2.669
SER125 -1.285 -0.341 0 4.330 -1.28 -0.284 0 4.364
TYR133 -0.457 -0.562 0 3.015 -0.436 -0.373 0 3.467
GLU202 -0.23 -1.333 0 2.476 -0.162 -1.081 0 2.645
SER203 0.021 -0.792 0 2.836 0.069 -0.498 0 3.202
TRP286 0.024 -6.529 0 2.765 0.871 -5.592 0 2.801
SER293 -0.299 -1.199 0 2.625 -0.423 -1.857 0 2.242
VAL294 -0.42 -2.105 0 2.015 0.615 -2.401 0 2.001




PHE295 -1.558 -1.143 -1 1.987 -0.721 -1.915 -0.485 2.204
PHE296 8.979 -0.855 0 3.256 9.378 -2.558 0 1.542
PHE297 0.338 -1.537 2.470 0.263 -2.039 0 2.181
TYR337 -0.983 0 -3.326 2.371 -1.108 -2.343 0 2.209
PHE338 -0.396 -3.161 2.641 -0.479 -2.895 0 2.235
TYR341 -0.242 -8.333 2.681 -1.11 -6.173 0 2.497
HIS447 -4.159 -2.231 2.258 -4.099 -2.35 0 2.124
Compd 28 Compd 16
coul vdW h-bond distance (3) | coul vdW h-bond  distance (A)
TYR72 -1.805 -1.427 0 2.233 -1.392 -1.880 0 2.095
ASP74 -27.573 -1.124 -0.406 2.043 -30.648 -1.978 0 2.009
THR83 -0.793 -0.728 0 3.231 -0.537 -0.727 0 3.552
TRP86 -2.158 -6.09 0 2.568 -0.716 -4.637 0 2.13
GLY121 1.877 -1.22 0 2.501 1.348 -0.972 0 2.654
GLY122 0.261 -0.218 0 4.642 0.189 -0.222 0 4,968
TYR124 -0.552 -2.99 0 2.460 -0.676 -3.046 0 1.701
SER125 -1.365 -0.345 0 4.190 -1.188 -1.048 0 2.713
TYR133 -0.269 -0.249 0 3.811 -0.145 -0.074 0 5.447
GLU202 -0.311 -0.812 0 3.048 0.018 -0.112 0 5.334
SER203 -0.061 -0.382 0 3.765 0.105 -0.103 0 5.997
TRP286 0 -6.317 0 2.642 -0.055 -5.719 0 2.775
SER293 -0.362 -1.177 0 2.666 -0.058 -1.034 0 2.501
VAL294 -0.302 -2.101 0 2.067 -0.085 -2.063 0 2.285
PHE295 -1.144 -1.248 -0.758 2.197 0.065 -1.648 -0.380 2.198
PHE296 8.949 -0.844 0 3.520 9.547 -0.921 0 3.628
PHE297 0.398 -1.575 0 2.165 0.513 -1.970 0 2.161
TYR337 -1.317 -3.248 0 2.640 -0.474 -3.883 0 2.469
PHE338 -0.392 -2.311 0 2.497 -0.349 -3.780 0 2.139
TYR341 -0.976 -7.891 -0.071 2.394 -1.035 -8.119 0 2.338
HIS447 -3.649 -2.31 0 2.343 -2.622 -1.217 0 2.009
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Figure S1. 2D representation of best docking poses and protein—ligand interactions of donepezil (A), compd
21 (B), compd 32 (C), compd 16 (D)and compd 28 (E).



Fig. S2. Docking validation, a comparison of the redocked binding mode and the co-crystallized pose (green)
of donepezil.



