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IH/AC NMR spectra for compounds 6a—d, 7a—d, 8a—f
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Figure S1. *H NMR (500 MHz, CDCls) spectra of 6a
54F1.2.fid — 13C — 295-6
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Figure S2. °C NMR (12% rln\;lmlllz, CDCls) spectra of 6a
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Figure S3. *H NMR (500 MHz, CDCls) spectra of 6b
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Figure S4. C NMR (125 MHz, CDCls) spectra of 6b
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Figure S5. 'H NMR (500 MHz, CDCls) spectra of 6¢

209F1.2.fid — 13C — 295-4
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Figure S6. *C NMR (125 MHz, CDCls) spectra of 6¢
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Figure S7. *"H NMR (500 MHz, CDCly) spectra of 6d
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Figure S8. °C NMR (125 MHz, CDCl;) spectra of 6d
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Figure S9. 'H NMR (500 MHz, CDCly) spectra of 7a

250F1.2.fid — 13C — 214-12
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Figure S10. 3C NMR (125 MHz, CDCls) spectra of 7a
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Figure S11. 'H NMR (500 MHz, CDClIs3) spectra of 7b
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Figure S12. °C NMR (125 MHz, CDCls) spectra of 7b
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Figure S13. 'H NMR (500 MHz, CDCls) spectra of 7¢c
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Figure S14. C NMR (125 MHz, CDCls) spectra of 7c
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Figure S15. 'H NMR (500 MHz, CDCls) spectra of 7d
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Figure S16. °C NMR (125 MHz, CDCls) spectra of 7d
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Figure S18. 3C NMR (75 MHz, CDCls) spectra of 8a
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Figure S19. dept 135 NMR (75 MHz, CDCl5) spectra of 8a
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Figure S20. 'H NMR (300 MHz, CDCl5) spectra of 8b
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Figure S21. °C NMR (75 MHz, CDCls) spectra of 8b
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Figure S22. dept 135 NMR (75 MHz, CDCls) spectra of 8b

S13



COOM
HO ©

NN

\—/
8c

a0 Nowma in mmommHmana TmanN N 00w o
Y Qaaag ~ TMmocoagye LR NNAaN S
RN Rosdod ] e IETmmm NNANNNA ik ok S
N/ =/ | N NeE=— A =5\ e

J ///J s/

™ (
-

- 2 - & & ) &
=1 - =3 e =3 - n < n
- N - 51 - - - S o
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Figure S23. 'H NMR (300 MHz, CDCl3) spectra of 8c
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Figure S24. °C NMR (75 MHz, CDCls) spectra of 8c
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Figure S25. dept 135 NMR (75 MHz, CDCls) spectra of 8¢
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Figure S27. °C NMR (75 MHz, CDCls) spectra of 8d
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Figure S30. *C NMR (75 MHz, CDCl3) spectra of 8e
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Figure S31. dept 135 NMR (75 MHz, CDCls) spectra of 8e
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Figure S34. dept 135 NMR (75 MHz, CDCls) spectra of 8f
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ESI-HRMS spectra for compounds 6a—-d, 7a-d, 8a—f
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Figure S35. ESI-HRMS spectra of 6a
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Figure S36. ESI-HRMS spectra of 6b
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
226 formula(e) evaluated with 1 results within limits (up to 50 closest resulis for each mass)

Elements Used:
C:0-80 H:0-100 N:0-10 0O:0-10
Cone voltage =30V Xevo G2 QTof #YCA210 O7-Jul-2022 09:20:01
205F1 75 (0.471) AM2 {Ar,20000.0,0.00,0.00); Cm (67:75-62:65x2.000) 1: TOF MS ES+
3 68e+006
191.1188
102y 1590923 g 1024 1774030 189.102 JNT 2191482 2251243 2344300
160.0 170.0 180.0 190.0 200.0 210.0 220.0 2300
-5.0
3.0 3.0 80.0
Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%) Formula
1%1.1188 191.1184 0.4 2.1 5.5 700.8 nfa n/a Cl1 H15 N2 ©
Cone voltage =30V Mewo G2 QTof #CAZ10 OF-Jul-2022 08:-20:01
205F1 75 (0.471) AM2 (Ar20000.0,0.00,0.00); Cm (67-75-82:65x2.000) 1: TOF M3 ES+
100+ 191.1188 3.08=8
=
132 1218
s
123.0810 Fatd aastr
B LA s e iy s v el i s s i i s v v v o

Figure S37. ESI-HRMS spectra of 6¢c
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Eleciron lons
196 formulaie) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-80 H:0-100 MN:0-10 ©:0-10

Cone voltage =30V Xevo G2 QTof #YCA210 05-Jul-2022 15:33:15
208F1 74 (0.465) AM2 (Ar,20000.0,0.00,0.00); Cm (70:74-54:64x2 000} 1: TOF M5 ES+

1.57e+006

1760691 1771931 175 1080 1801006 184.0878 186.1250

167.1202 170.0824 1721137 185.1012 189.0856 191.1135
166.0 168.0 170.0 1720 174.0 176.0 178.0 180.0 182.0 184.0 186.0 188.0 180.0 192.0

-5.0
3.0 3.0 B0.0
mDa PEM DBEE i-FIT Norm Conf (¥) Formula
0.3 1.7 5.5 382.8 nfa nfa Cl0 H13 N2 ©
Cone voltage =30V Xewvo G2 QTof #FHCAZ10 05-Juk2022 15:33:15
208F1 74 (0.485) AMZ2 (Ar,20000.0,0.00,0.00); Cm (70:74-54:64x2.000) 1: TOF MS ES+
1771031 1.57=8
100
=
178.1060 2851606
!
183.0865 1557 sza1m1s 415.1188
[:.........'..'...'.......'..l....'....I‘....................m!‘z
100 120 140 160 130 200 220 240 250 260 300 320 340 350 330 400 420 440 460 480 500 520 540 550 580 600

Figure S38. ESI-HRMS spectra of 6d
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Eleciron lons
333 formulale) evaluated with 1 results within limits (up to 50 closest resulis for each mass)

Elements Used:
C:0-80 H:0-100 N:0-10 0O: 010
Cone voltage =30V Xevo G2 QTof £YCAZ10 07-Jul-2022 03:45:00
250F1 6B (0.432) AM2 (Ar 20000.0,0.00,0.00); Cm (63:68-52-62x2.000) 1: TOF MS ES+
2 67e+006
1 2338067 2301213 21139 243 1407 355 1154 250 1448 263.0616
217.1396 221.0446 2759298 - : 1407 5450560 2551158 557 1975 239 0616 560 1651

miz

-5.0
3.0 3.0 80.0
Mass Calc. Mass mDa PEM DEE i-FIT Horm Conf (%) Formula
241.,13247 241.1341 0.6 2.5 8.5 537.5 n/a nfa Cl5 H17 N2 ©
Cone voltage =30V Xevo G2 QTof FCAZ10 07-Jul-2022 08:45:00
250F1 6B (0.432) AM2 {Ar.20000.0,0000,0.00); Cm (53:68-52:62x2.000) 1: TOF MS ES+
241.1347 2676
100+
;ﬂ_
242 1376
119".’“3 |243.1407
100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400 420 440 460 480 500 520 540 560 580 60D

Figure S39. ESI-HRMS spectra of 7a
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max =800
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
307 formulale) evaluated with 1 results within imits (up to S0 closest results for each mass)

Elements Used:

C:0-80 H:0-100 M:0-10 O:0-10

Caone voltage =300 Kewo G2 QTof #YCAZ210 OF-Jul-2022 08:24:00
248F1 6B (0.432) AM2 (Ar,20000.0,0.00,0.00); Crn (64:88-50-82x2.000) 1: TOF MS ES+

2.27e+008

Mass Calc. Mass mDa ZEM DBE i-FIT Horm Conf (%) Formula
227.1182 227.1184 0.5 2.2 8.5 530.7 nfa nfa Cl4 H1S N2 O
Cone voltage =30V Xewvo G2 QTof #CA210 OF-Juk2022 09:24:00
246F1 68 (0.432) AM2 {Ar,20000.0,0.00,0.00); Cm (84:68-50:62x2.000) 1: TOF MS ES+
227.1189 2.2Ted
100+
B
[228.1218
L
220 1242
A e e\ s\ A s AR i Al kSt o e o B i e A b A o oA g LRl e Al it i ekl i e i peall 13
100 120 140 180 180 200 230 240 260 280 300 320 340 350 330 400 420 440 460 480 500 520 540 580 580 600

Figure S40. ESI-HRMS spectra of 7b
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Eleciron lons
27T formulaie) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-80 H:0-100 MN:0-10 0O:0-10
Cone voltage =30V Xevo G2 QTof #YCA210 07-Jul-2022 09:28:03
247F1 68 (0.432) AM2 (Ar,20000.0,0.00,0.00); Cm (65:68-60:65x2.000) 1: TOF MS ES+
1.28e+006
100y 175.1030 188.0670 200.1785 213.1033
. 1804941 : - 203.0009 | 21510985 229.0985 235.0848 245.1017 251.0685 258.1]?61m
R e e L B B o R B o o o o o B e o o B e e AR mE e e B s S e s e E
210.0 2200 230.0 240.0 250.0
-5.0
3.0 3.0 0.0
Mass Calc. Mass mDa PPM DBE i-FIT Horm Conf (%) Formula
213.1033 213.1028 0.5 2.3 g.5 414.8 nfa n/a C13 H13 N2 ©
Cone voltage =30V Xevo G2 QTof #FHCA210 O7-Juk2022 09:28:03
24TF1 6B (0.432) AM2 [Ar.20000.0,0.00,0.00); Cm (85-68-80-85x2 000) 1: TOF MS ES+
100 213.)033 1.2Bef
gu_

2141062

miz

00 120 140 160 18D 200 220 240 260 2B0 300 20 340 350 380 400 420 440 460 48D 500 520 540 560 580 600

Figure S41. ESI-HRMS spectra of 7c
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
307 formulale) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-80 H:0-100 M:0-10 O:0-10

Caone voltage =30V ¥evo G2 QTof #CA210 OF-Jul-2022 0B:40:58
249F2 B8 (0.432) AMZ (Ar,20000.0,0.00,0.00); Cm (53:88-58-63x2_000) 1: TOF M5 ES+

1.46e+008

ZEZAZM aep 4925
1950 2000 = 2050 2100 2150 = 2200 = 2250 = 2300 = 2350 2400 2450 = 2500 2550 = 260.0

-5.0
3.0 3.0 80.0
Mass Calc. Mass mDs ZEM DEE i-FIT Horm Conf (%) Formula
227.1130 227.1184 0.8 2.6 3.5 50z2.4 nfa nfa Cl4 HI1S N2 O
Cone voltage =30V Xevo G2 QTof #CA210 07-Jul-2022 08:40:59
240F2 6B (0.432) AMZ {Ar.20000.0,0.00,0000); Cm (83-68-58-03x2.000) 1: TOF M3 ES+
100+ 227.11%0 14628
#
228 1222
<
119.0509 220, 1242 351762 454515
| | L miz

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 490 480 500 520 540 560 58O 60U

Figure S42. ESI-HRMS spectra of 7d
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT=3

Monoisotopic Mass, Even Electron lons

240 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elemenis Used:

C:0-80 H:0-100 M:0-10 O:0-10

Cene voktage =30 evo G2 QTof #YCAZ10 05-Jul-2022 15:38:31
252 76 (0.478) AM2 (Ar,20000.0,0.00,0.00); Crn (T2-76-58:65:2.000) 1: TOF MS ES+
203e+008

Cone voltage =30V Xevo G2 QTof #CAZ10 05-Juk-2022 15:38: 11
252 T6 (0.478) AM2 {Ar,20000.0,0.00,0.00); Cm {72:76-58:05:2.000) 1: TOF MS ES+
199.1085 2.03=8
100+
;ﬂ_
2001115
-
1710769
f miz

it i s\ A A b e e o s L\ o i s A Mk i M e
100 120 140 180 130 200 220 20 260 280 300 30 340 380 380 400 420 440 450 480 500 520 S0 5a0 520 600

Figure S43. ESI-HRMS spectra of 8a
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
406 formula(e) evaluated with 1 results within imits (up to 50 closest results for each mass)

Elements Used:
C:0-80 H:0100 N:0-10 O:0-10
Cene voltage =30V Xevo G2 QTof £YCA210 07-Jul-2022 09:57-08
255F0 70 (0.443) AM2 (Ar,20000.0,0.00,0.00); Crn (63:70-61:64x2 000) 1: TOF MS ES+
3.76e+006
275.1402
! 1138 oag 1236 257.1294 2712743 78.1488 207-2197 307.1449 3161517 395.1571 338.3475 .

235 240 245 250 255 260 265 270 275 280 285 200 295 300 305 310 315 320 325 330 335 340 345

==

3.0 3.0 g0
Mass Calc. Mass mDa FEM DEE i-FIT Horm Conf (%) Formula
273.1402 275.13%¢6 0.6 2.2 7.5 5%%9.2 nfa nfa C13 H1% N2 03
Cone voltage =30V Xevo G2 QTof #YCAZ10 07-Julk-2022 08:57:08
255F0 70 (0.443) AM2 (Ar,20000.0,0.00,0.00); Cm (83:70-81:84x2.000) 1: TOF M3 ES+
100+ 275.1402 3.76=8
¥_
7R 1431
s
2571204
2771454
Orreey

100 120 140 160 180 200 220 240 200 280 300 320 340 300 340 400 430 440 400 480 500 520 540 560 SEO GO0

Figure S44. ESI-HRMS spectra of 8b
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Eleciron lons
249 formula(e) evaluated with 1 results within imits (up to 50 closest results for each mass)

Elements Used:
C:0-80 H:0-100 N:0-10 O:0-10
Cone voltage =30V Xewo G2 OTof #YCA210 07-Jul-2022 10:01:13
256F2 72 (0.454) AM2 (Ar,20000.0,0.00,0.00); G {68:72-58:62x2.000) 1: TOF MS ES+
4378005
1 176.0807 183.1029 193.1548 197.0017 1991085 554 939 210.0741
174.0772 181.0974 188.0908 213.1245 219.1786

miz

175.0 180.0 185.0 190.0 195.0 200.0 205.0 2100 215.0 220.0
-5.0
3.0 3.0 BO.O
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
155.1085 199.1083 0.2 1.0 3.5 293.4 nfa n/a C% HI1S N2 03
Cone voltage =30V Xevo G2 OTof #YCAZ10 O7-Julk-2022 10:01:13
256F2 T2 (0.454) AM2 (Ar.20000.0,0.00,0.00); Cm (88:72-58:62x2.000) 1: TOF M5 ES+
100+ 198.1085 4.37Te5
ﬁ_
181.po7a (2001109
!
155.0813 13,1245 311598 3ag 4727 357.9672 Jp—
D..'..'.'.....l.........\.]‘...‘.‘L..'...".'....'........‘.......mfz
100 120 140 1680 180 200 220 240 260 280 300 X0 340 380 380 400 420 440 460 480 500 G520 540 B8O BBO GO0

Figure S45. ESI-HRMS spectra of 8c
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 80.0
Elemant pradiction: Of

Monoisotopic Mass, Odd and Even Electron lons
111 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Usad:

C:0-100 H:0-100 MN:0-5 O:0-5
DCI-CH4 GCT Fremier CAB109

Page 1

08-Jul-203210:40:52
O

20220708-BH14- 22 {0.367) i (16:29-129:141x5.000) F WS Cls
2.4Bes 003
2311132
1
2281256
295, I562 227 1169 2330943
J16a 237 2285
2331420
z19.3178 2220809 2241446 205 7ad 2218 232 1165 | 2387568
L T T T L] T T T T T T T II T LI T L T L 'z
220.0 2220 2240 238.0 2280 23000 2320 2340 238.0 2380
Minimum: -1.5
Bl e 3 Pt 1.5 5.0 280._0
Masz=x Calc. Mass mOka EEM DEBE i-FIT Formula
231.1132 231.1134 -0.2 -0.% 7.5 327.2 C13 H15 H2
DCI-CH4 GCT Premier CAB108 O8-Jul-202210:40:52
[ 20220708-BH14- 22 (0L3E7) Cm (18:20-120:141x5 000) TOF MS Cha
31132 Z . 4Bald
1100
2291256
# 27 1188
F33.0543
et e
2301165
AT 2DEE
2281196
224 1445 [Z33. 1420
=2 1166
220 221 223 223 224 225 228 227 228 229 200 231 =32 233 234 235 236 237 238 239

Figure S46. ESI-HRMS spectra of 8d
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT =3

Monoisotopic Mass, Even Electron lons
243 formula(e) evaluated with 1 results within limits (up to 50 closest resulis for each mass)

Elements Used:

C:0-80 H:0-100 N:0-10 ©:0-10

Cone voltage =15V Xevo G2 QTof #YCA210 O7-Jul-2022 10:13:19
BH19 83 (0.52%) AM2 (Ar, 20000.0,0.00,0.00); Cm (83:86-42-54x2 000) 2: TOF M3 ES+

2.586+006
adg 2141386 2221520954 1404

197.1283

1

1704131 1731178 179 1186 1811330 1gg 3  195.1223 199 1345

206.1278 2111

170.0 175.0 180.0 185.0 190.0 195.0 200.0 205.0 2100 215.0 2200

Minimum: -5.0
Maximum: 3.0 3.0 B0.0
Mass Calc. Mass mDa PEM DBEE i-FIT Horm Conf (%) Formula
197.1293 197.1280 0.3 1.5 3.5 588.4 nfa nfa Cl0D H17 N2 02
Cone voltage =15V Xevo G2 QTof #H'CA210 O7-Juk-2022 10:13:19
BH19 83 (0.529) AM2 (Ar,20000.0,0.00,0.00); Crn {83:86-42:54x2.000) 2-TOF M5 ES+
1004 197.1293 25828

s

1781186
124.0818
247.1564
170.4131
}_95.1130
2241404 357.2206 3752402
167.1184
1 o111 \ 2801015 307.2026 aag‘rast Eﬁmz" 4B4.3281
i 3252121 4432830 4673022 | 493.3051
8 S EN—— N .Li..t. TSR O G WO W i Wi l-f repaepebp e
100 120 120 160 180 200 220 240 260 280 300 0 340 30 380 400 420 420 480 480 500 520 540 580 580 600

Figure S47. ESI-HRMS spectra of 8e
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM [/ DBE: min =-5.0, max = 80.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT=3

Monoisotopic Mass, Even Electron lons
320 formulale) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-80 H:0-100 N:0-10 0Oc0-10
Cone voltage =15V Yevo G2 QTof #YCAZ10 05-Jul-2022 15:42:36
BH16 83 (0.528) AM2 (Ar,20000.0,0.00.0.00) Cm (81:04-61:672.000) 2: TOF M3 ES+
72424006
16q 221.1802 228.1553 23627 PN oe0s  sspises 2511762 253168 2026050 2641716 __
225.0 230.0 235.0 240.0 245.0 250.0 255.0 260.0 265.0
-5.0
3.0 3.0 80.0
Mass Calc. Mass mDa ZEM DBE i-FIT Norm Conf (%) Formula
237.1607  237.1603 0.4 1.7 4.5 §37.8  nfa nfa Cl3 H2l N2 02
Cone voltage =15V Xevo GZ QTof #YCAZ210 05-Jul-2022 15:42:36
BH16 &3 (0.528) AM2 (Ar,20000.0,0.00,0.00); Cm (81:94-61:67x2.000) 2 TOF MS ES+
2371607 T.24e6
1004
W =
2281353
251.1762
238.1635
228.6566
2211602 29g 1579 235.1627 241 F52.1?94 2641716
s e o T e T B T
225 230 235 240 245 250 255 260 2653

Figure S48. ESI-HRMS spectra of 8f
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