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Figure 1.1H NMR spectrum of compound 3a
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Figure 2.13C NMR spectrum of compound 3a
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Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min =-1.5, max =500

Element prediction: Off

MNumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

65 formulale) evaluated with 17 results within limits (all results (up to 1000) for each mass)

Elements Used: -

Mass Calc. Mass mDa | PPM DEE | Formula i-FIT i-FIT Morm | Fit Conf % e H M -
3241501 ; 55 (22 HI8 N3 3
3241434 69 23 125 CI3 Hl4 NI 9209 2230 10.76 253 L
3241685  -182 561 115 CL5 HI8 NO 9222 3460 314 15 18 9
341752 249 768 145 C24 H2 N 966 789 0.04 . B 3
341249 254 784 165 C20 Hl4 NS 9252 6499 015 0 15
3241182 321 990 135 Cll HI0 NI3 9199 1198 3017 1 10 13
341870 367 1132 75  C8 HI8 NIS 0214 2755 636 8 18 15 I
01062023_41_14283
Py-4-CHO_01062023_004 313 (2.733) AM2 (Ar,30000.0 556.28,0.00,LS 1); Cm (292:316) 1: TOF MS ES+
3598+008
i) 324.1503
%_
325.1508
0 100.0278 1289189 180093 2070673 2450000 324-031&*;26'15313541488 439.2119 477 2503489 3356 5433689 20>-40°° 647 3037 £659.3805 TA8358) 7774315 792 3688 520002 9005276 __966.9213.9825509
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Figure 3. HRMS spectrum of compound 3a
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Figure 4.1H NMR spectrum of compound 3b
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Figure 5.13C NMR spectrum of compound 3b
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Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
65 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)
Elements Used: -
Mass Calc. Mass mDa | PPM DBE | Formula i-FIT | i-FIT Norm | Fit Conf % C H N -
3241502 3241501 , 55 (22 HIB N3 35. 10,097 22 3
3241434 6.8 21.0 125 (13 H14 N11 4296  4.256 142 13 14 11
3241685 -183  -58.5 115 (15 H18 N9 4314 6.004 0.25 15 18 £}
3241752 =250 -7i1 145 C24 H22Z N 4362 10,787 0.00 24 22 1
3241249 253 T8l 165 C20 Hl14 N5 4348 9403 0.01 20 14 5
3241182 320 987 135 C11 HI0 M13 4275 2124 1195 n 10 13
3241870 -368 -1135 715 C8 H18 N15 4269 1489 2255 8 18 15 -
02062023_43_14313
Py3CHO_02062023_012 301 (2.624) AMZ (Ar30000.0,556.28,0.00LS 1) 1: TOF M5 ES+
7.30e+006
100~ 324 1502
%_
325.1509
3221307
0 96.9204.130.0319.141.9228 2170813 545 0g67 6. 1526 397.2001 4287118 461.2694 SELMEE  ooyapps T2 AED 549.4861 740 4624 752.5034 500.4420 876.5078 9g 9604 g50.6060 5700876 ”
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Figure 6. HRMS spectrum of compound 3b
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Figure 7.1H NMR spectrum of compound 3¢
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Figure 8.13C NMR spectrum of compound 3¢
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Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

65 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)

Elements Used:

Mass Cale. Mass mDa | PPM DBE | Formula i-FIT i-FIT Morm | Fit Conf % C H M -
3241499 3241501 -0.2 C22 H1B N3 3 H

3241434 6.5 201 125 (13 Hi4 N1l 2187  3.034 481 13 14 1

3241685 -186 -574 11.5 (15 H18 N9 2193 3596 274 15 13 g

3241249 Do 7711 165 (C20 H14 N5 2205 4786 0.33 20 14 5

3241752 -253 781 145 C24 H22Z N 2211 5411 045 24 22 1

3241182 317 978 135 €11 HI0 Ni13 2181 2385 9.21 11 10 13

3241870 -371 1145 75 (8 H18 Ni5 2167 0955 3847 8 18 15 i

02062023_43_14314

Py2CHO_02062023_014 310 (2.707)AM2 (Ar,30000.0,556.26,0.00,LS 1) 1: TOF 1S ES+
7.28e+006
- 207.0745
%_
1208.0753
324.1499
206.0631
)
205'055’{ 209.0801 322 1317 [329.1529
oL, 72.3591 1259499 178.0418. i 259.8945 SO 354.1169.387.2240 477.2598 5433413 583.5493 914'25_@540.9295 709'3455 729.0825 E“E'”ﬁﬁwyﬁg 837.6351 907.7836.922.6851 550'5140 gsg.a%:;
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Figure 9. HRMS spectrum of compound 3¢
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Figure 1 1.13C¢ NMR spectrum of compound 3d
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Figure 12. HRMS spectrum of compound 3d
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Figure 14.13C NMR spectrum of compound 3e
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Single Mass Analysis
Tolerance = 100.0 mDa [/ DBE: min =-1.5, max = 50.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
771 formulale) evaluated with 176 results within limits (all results (up to 1000) for each mass)

Elements Used:

Mass | cale.Mass | mDa | PPm | DBE | Formula |i-rr |i-FTNom |Fitconf% | ¢ | H | v | o | -
3541602 3541508 04 11 35 7 H20 NI 06 7078 5001 057 7 20 1 6 A
FETE
354.1611 09 25 85 8 HI6 Ni5 02 081 5.246 0.53 T R
3541585 17 44 15 €6 H24 N7 010 7093 6520 015 6 24 7 10
354.1625 23 -85 25 Cl1 H24 N5 08 7102 7344 0.06 1 24 5 8
3541566 36 102 115 18 H20 N5 03 7098 6997 0.09 1 20 5 3
354.1638 36 4102 75 €12 H20 N9 04 7087 5813 0.27 12 20 9 4 -
02062023_43_14310
BEMe3PYCHO_D2062023_D08 383 (3.340) AMZ (Ar,30000.0,556.25,0.00,L5 1) 1: TOF MS ES+
4.95e+007
P 254 1602
%_
355.1601
356.1636
ol 748815 139gapy ORI 2450927 296.1196 354.0811. [~ Skl 486.3016.499.3182 563.4839 599.2134 6672080 6395508  736.4531 769.4128 809.3452 892.0529.907.3218.919.3028 992.6229
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Figure 15. HRMS spectrum of compound 3e
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Figure 17.13C NMR spectrum of compound 3f
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Figure 18. HRMS spectrum of compound 3f
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Figure 20.13C NMR spectrum of compound 3g
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Figure 21. HRMS spectrum of compound 3g
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Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-1.5, max =500

Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

356 formulale) evaluated with 73 results within limits (all results (up to 1000} for each mass)

Elements Used: i
Mass Calc. Mass mDa | PPM DBE | Formula i-FIT i-FIT Norm | Fit Conf % C H M Cl -
3581110 3581111 C22 HI7 N3 CI 3 |:|

358.1092 1.7 4.7 205 €23 H12 N5 5647 17.494 0.00 23 12 5
3581129 19 53 105 <21 HZ2 N Cl2 556.7 94597 0.01 2 22 1 2
358.1081 29 81 25 (11 H3 N7 CB 555.7 8535 0.02 1 23 7 3
358.1062 4.8 124 75 (12 H18 N9 CI2 5543 7.081 0.08 12 18 9 P
3581044 6.6 154 125 13 H13 Ni11 CI 5486 1464 2313 13 13 n 1
358.1026 8.4 235 17.5 Cl14 HE N13 5636 16472 0.00 14 g8 13 -
31052023_41_14257
2C14BrCHO_31052023_018 381 (3.323) AM2 (Ar,30000.0,556.26,0.00,LS 1) 1: TOF MS ES+
2.07e+007
100- 3581110
%_
3601074
a
627572 178.0577 263.0642 et A 3991897 917.1452
o : 99.9153.111.9532 TN, 2050441 2450808 3221260 i e 463.0361 494 3256 5287711 577.6635 6148453 669.9279699.1494,.712.3055 790.4607 8201910 865.6754 i T 943.28?91
T I,

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 V0O ¥20 740 760 780 800 820 240 860 880 900 920 940
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Figure 24. HRMS spectrum of compound 3h

S27



hhhhhhhhhhhhhhhhh

ey

N

T8

l

| | I
[rel]

L1

1

L@
-
| |

Figure 25.1H NMR spectrum of compound 3i
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Figure 26.13C NMR spectrum of compound 3i
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Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Even Electron lons

356 formulaie) evaluated with 73 results within limits (all results (up to 1000) for each mass)

Elements Used:

C.0-100 H: 0-80 M. 0-15 Cl. 0-10
Mass Calc. Mass mDa | PPM DBE | Formula & H M Cl -
3581111 p 55 C22 HI7 N3 CI 22 3
358.1129 -1.4 -3.9 105 (€21 H22 N CI2 21 22 1 2
358.1093 22 6.1 205 (€23 H1Z N5 23 12 5
358.1081 34 95 25 Cl1 H23 N7 CIB 11 23 7 3
358.1062 53 14.3 75 (12 H18 N9 CI2 12 18 9 2
358.1044 71 19.8 125 (€13 HI3 Ni1 CI 13 13 11 1
358.1026 89 249 175 (14 H8 M13 14 8 13 -
02062023_43_14311
GCI3PYyCHO_D2062023_010 388 (3.383) 1. TOF MS ES+
8.59e+006
100 358.1115
%_
360.1120
i
0= miz

60 80 100 120 140 160 180 200 220 240 260 280 300 320 240 360 2380 400 420 440 460 480 500 520 540 560 530 600 620 640 660 680 700 720 740 760 780 800 820 840 860 2830 900 920 940 960 980
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Figure 27. HRMS spectrum of compound 3i
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Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Even Electron lans

3586 formulale) evaluated with 73 results within limits (all results {up to 1000) for each mass)

Elements Used:

C: 0-100 H: 0-80 N: 0-15 Cl: 0-10
Mass Calc. Mass mDa | PPM DEBE | Formula C H M Cl g
3581115 3581111 A 55 C22 HI7 W3 CI 22 3 D
358.1129 -14 -39 105 €21 H22 N C12 21 22 1 2
358.1093 2.2 61 205 (23 H12 N5 23 12 5
358.1081 34 9.5 25 (11 H23 N7 CI3 11 23 7 3
358.1062 53 143 75 (12 HI8 N3 CI2 12 13 9 2
358.1044 71 193 125 (13 Hi3 N1 Cl 13 13 11 1
358.1026 89 249 17.5 (14 H8 N13 14 8 13 -
02062023_43_14312
3CPyCHO_02062023_011 384 (3.348) 1: TOF MS ES+
1.32e+007
100 358.1115
%_
360.1120
7
L e B e e e B e e L e e e e e L B L e B B B B L B B e 117
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Figure 30. HRMS spectrum of compound 3j
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Figure 31.1H NMR spectrum of compound 3k
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Figure 32.13C NMR spectrum of compound 3k
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Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-1.5, max =500

Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

4258 formulale) evaluated with 84 results within limits (all results (up to 1000) for each mass)

Elements Used:

Mass Calc. Mass mDa | PPFM DBE | Formula i-FIT i-FIT Morm | Fit Conf % C H M Cl -
3920722 392071 . €22 HI6 N3 CI2 59 S 3
392.0740 18 46 105 C21 HZL N C3 3203 6.591 014 5 SRR e o
392.0703 19 48 205 €23 HI1 N5 I 3192 5473 042 23 11 5 1
392.0681 31 79 25 Cl1 H22 N7 Ol 86 4932 072 1n 2 7 4
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Figure 33. HRMS spectrum of compound 3k
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Figure 34.1H NMR spectrum of compound 31
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Figure 35.13C NMR spectrum of compound 31
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Figure 36. 19F NMR spectrum of compound 31
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Figure 37. HRMS spectrum of compound 31
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Figure 40. IH NMR spectrum of compound 3n
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Figure 41.13C NMR spectrum of compound 3n
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Figure 42.1H NMR spectrum of compound 30

FFFFF

L.l




gSl66E —

[PPM]

I
100

[
150

Figure 43. 13¢ NMR spectrum of compound 30

S46



lis4]

FU0RRRLANAR AR dEsLE

V| Y

LH 1IN

[Ppm]

Figure 44. ITH NMR spectrum of compound 3p



100

[PPm]

150
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Figure 46. HRMS spectrum of compound 3p
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Figure 48.13C NMR spectrum of compound 3q
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Figure 50.13C NMR spectrum of compound 3r
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Figure 53. 13¢c NMR spectrum of compound 3s
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Figure 54. HRMS spectrum of compound 3s
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Figure 57. HRMS spectrum of compound 3t
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Figure 59.13C NMR spectrum of compound 3u

S62



*i
"
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Figure 61.13C NMR spectrum of compound 3v
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Figure 62.1H NMR spectrum of compound 3w
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Figure 64.1H NMR spectrum of compound 3x
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Figure 65.13C NMR spectrum of compound 3x
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Figure 66. IH NMR spectrum of compound 3y
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Figure 67.13C NMR spectrum of compound 3y
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Figure 68.1H NMR spectrum of compound 3z
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