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Figure S1. '"H NMR spectrum of compound 5a
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Figure S2. 3C NMR spectrum of compound 5a
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Eimt | Val.| Min Max _Eimt | Val.| Min Max _Elmt | Val.| Min Max _Emt | Val | Min_ Max Use Adduct
H 1 6 40 [¢] 2 0 0 8 2 1 1 Ru 2 0 0 H
C 4 733 F 1 0 0 Cl 1 0 2 Pd 2 0 0
N 3 0 7 P 3 Q i] Br 1 0 1] | 3 [ 0
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Figure S3. Mass spectrum of compound 5a
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Figure S4. '"H NMR spectrum of compound 5b
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Figure S5. 3C NMR spectrum of compound 5b
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Figure S6. Mass spectrum of compound 5b
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Figure S7. '"H NMR spectrum of compound 5¢
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Emt Val. Mn Max _Eimt |Val. Min Max _Elmt | Val. Min Max _ Elmt | Val | Min_Max Use Adduct
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Figure S9. Mass spectrum of compound 5¢



L e e R R R e R R W ] o L)
=P OSP T T O OR 0 OO 00 0 WA A S - -
LBl Ol el el ol el el el el ol - o
Corrent Data Parameters
NAME HO-2A
EXPNO 1
PROCHO 1
FZ AcqQuisition Faramctors
Date_ 201 E1103
T i 11.12
INETHIM FOURTERI00
FROBHD 5 mm DUL 13C-1
FULFROG L)
T 1&384
BOLVENT [
L= 16
o2 L]
awH 103516 Hx
FIDRES B.ITZ52S Ha
A 1. 3277 sec
[ 14 . 805%
L 81.5%20 usac
e .50 usac
= 58.1 K
&1 1. D HID sec
ToH 1
CHARSEL [1
¥l B0 IR ESIT HEx
WUIC] 18
k1 13,08 usec
FlLEl 10. 000000 o
F2 — Processing parsmeters
51 &553%
- IO, 1THIRE MEE
I won £
598 o
LA 0.0 Hx
o o
PO 1.00
I
I
\ |
.._—I hl i
I I T T I I | T I T Ll 1
11 10 6 5 4 3 2 1 ppm

iy

Figure S10. '"H NMR spectrum of compound 5d
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Figure S11. *C NMR spectrum of compound 5d



Emt | Val | Min_Max _Elmt | Val| Min Max _Eimt | Val Min Max _ Eimt | Val | Min_Max Use Adduct
H 1 6 40 o] 2 0 i] 5 2 1 1 Ru 2 0 ] H
C 4 7 033 F 1 1] a Cl 1 o 2 Pd 2 0 ]
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Error Margin (ppm): 5 DBE Range: 10.0-20.0 Electran lons: both
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Figure S12. Mass spectrum of compound 5d
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Figure S13. '"H NMR spectrum of compound 5e
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Figure S14. 3C NMR spectrum of compound 5e



Eimt | Val| Min Max _Elmt | Val.| Min Max _Eimt | Val| Min Max _Eimt | Val| Min_Max Use Adduct
H 1 6 40 [a) 2 0 0 s 2 1 1 Ru 2 0 1] H
[+ 4 7033 F 1 0 0 cl 1 0 2 Pd 2 0 0
N 3 a 7 P 3 0 0 Br 1 0 a | 3 0 0
Error Margin (ppm): 5 DBE Range: 17.0-23.0 Electron lons. both
HC Ratie: unlimited Apply N Rule: yes Usa MSn Infa: yes
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Figure S15. Mass spectrum of compound 5e
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Figure S16. '"H NMR spectrum of compound 5f
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Figure 517. 3C NMR spectrum of compound 5f




Error Margin (ppm): 5 DBE Range: 10.0-30.0
HC Ratio: unlimited Apply N Rule: yes
Max lsotopes: 3 lzotope RI (%) 1.00
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Figure S18. Mass spectrum of compound 5f
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Figure S19. 'TH NMR spectrum of compound 5g
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Figure S20. *C NMR spectrum of compound 5g



Error Margin (ppm): 5 DBE Range: 17.0-23.0
HC Ratio: unlimited Apply N Rule: yes
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Figure S21. Mass spectrum of compound 5g
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Figure S22. 'H NMR spectrum of compound 5h
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Eimt | Val Min Max Eimt  Val. Min Max Eimt | Val| Min Max _Elmt | Val| Min Max Use Adduct
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Figure S24. Mass spectrum of compound 5h
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Figure 525. '"H NMR spectrum of compound 51
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Figure 527. Mass spectrum of compound 51
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Figure 528. 'H NMR spectrum of compound 5j
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Emt |Val | Min Max _Eimt | Val.| Min Max _Eimt | Val.| Min Max _Eimt | Val.| Min_Max Use Adduct
H 1 13 16 L8] 2 i} [i] c 1 0o | I 3 0 0 H
C 4 23 24 F 1 1] 2 Br 1 o 1
N 3 & 7 S 2 1] 1 Ru 2 0o 0
Error Margin (ppm): 5 DBE Range: 10.0-30.0 Electran lans: both
HC Ratio: unlimitad Apply N Rule: yes Usa MSn Info: no
Max Isolopes: 3 Isotope RI(%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : §.827 -> 7.080 - 7.653 -> 8.389 Scan# : 1025 -> 1063 - 1149 -> 1259
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Figure S30. Mass spectrum of compound 5j
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Figure S31. '"H NMR spectrum of compound 5k
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Figure S32. 3C NMR spectrum of compound 5k



Eimt | Val.| Min_Max _Eimt | Val.| Min Max _Eimt | Val| Min Max _Eimt | Val | Min_Max Use Adduct
H 1 14 15 (o] 2 0 3 Cl 1 0 2 | 3 1] 0 H
C 4 23 24 F 1 1] 2 Br 1 [ 1
N 3 0 7 5 2 0 2 Ru 2 0 [i]
Error Margin (ppm). 5 DBE Range: 10.0 - 30.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Usa MS5n Info: no
Max lsolopes: 3 lsotope RI (%) 1.00 Isotope Res: 10000
MSn lso RI{%): 10.00 M3n Logic Mode: AND Max Rasults: 500
Event#: 1 MS(E+) Ret. Time : 6.400 -> 6.587 - 7.400 -> 9.006 Scan# : 961 -> 989~ 1111 -» 1351
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Figure S33. Mass spectrum of compound 5k
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Figure S34. '"H NMR spectrum of compound 51
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Figure S35. *C NMR spectrum of compound 51



H 1 7 20 &) r's a -] cl 1 2 | - 0 0 H
c 4 24 24 F 1 a 2 Br 1 1
N 3 a 7 S 2 a 2 Ru 2 a
Error Margin (ppm): 5 DBE Range: 10.0-30.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Infe: no
Max Isotopes: 3 Isotope BRI (%): 1.00 Isatope Res: 10000
MSn lsa RI(36): 10,00 MSn Logic Maode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 6.587 -> 6.693 - 8.253 -> §.766 Scan# : 989 -> 1005 - 1235 -> 1465
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Figure S36. Mass spectrum of compound 51
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Figure S37. 'H NMR spectrum of compound 5m
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Eimt | Val. Min Max Eimt | Val.| Min Max Eimt | Val. Min Max Eimt | Val | Min Max Use Adduct
H 1 14 15 o] 2 0 q Cl 1 o 2 | q 0 ] H
C 4 23 24 F 1 0 2 Br 1 o 1
N 3 a 7 S 2 1] 2 Ru 2 o 0
Error Margin (ppm): 5 DBE Range: 10.0-30.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Usa MSn Info: no
Max lsolopes: 3 lsotope RI (%): 1.00 Isotope Res: 10000
MSn lso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time :6.120-> 6.347 - 6.893 -> 7.978 Scan# : 919 -> 853 - 1035 -> 1157
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Figure S39. Mass spectrum of compound 5m
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Figure S40. '"H NMR spectrum of compound 5n
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Figure S41. *C NMR spectrum of compound 5n



Eimt | Val Min Max _Elmt | Val | Min_Max _Elmt | Val. Min_Max _ Eimt | Val | Min_Max Use Adduct
H 1 14 15 o] 2 0 a Cl 1 0 2 | g 0 1] H
c 4 23 24 F 1 0 2 Br 1 0y 1
N 3 & 7 5 2 0 1 Ru 2 0 0
Error Margin (ppm): 5 DBE Range: 10.0-30.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Usa MSn Info: no
Max |solopes: 3 lsotope RI (%): 1.00 Isotope Res: 10000

MSn lsa RI(%): 10.00 MSn Logic Mode: AMD Max Results: 500

Event#: 1 MS({E+) Ret. Time : 6.893 -> 7.093 - 7.707 -> 0.304 Scan#: 1035 -> 1065 - 1157 -> 1397
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Figure S42. Mass spectrum of compound 5n
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Figure S43. '"H NMR spectrum of compound 50
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Eimt  Val Min_ Max _Elmt  Val Min Max _Eimt | Val| Min Max _ Eimt | Val | Min Max Use Adduct
H 1 13 15 o] 2 0 0 Cl 1 0 2 | | 0 0 H
[ 4 23 24 F 1 0 2 Br 1 [ 1
N 3 & 7 5 2 0 1 Ru 2 0 a
Error Margin (ppm): 5 DBE Range: 10.0-30.0 Electron lons: both
HC Ratia: unlimited Apply N Rule: yes Use MSn Infa: no
Max |saotopes: 3 Isotope Rl (%): 1.00 Isotope Res: 10000
MSn Isa RI (%) 10,00 MSn Legic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret Time : §.440 -> 6.640 - 8.013 -> 9.252 Scan# : 967 -» 997 - 1203 -> 1389
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Figure S45. Mass spectrum of compound 50
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Figure S46. '"H NMR spectrum of compound 5p
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H 1 13 15 o] 2 0 0 c 1 0 q | | 0 [i] H
C 4 23 24 F 1 0 2 Br 1 [ 1
N 3 g 7 8 2 0 1 Ru 2 0 a
Error Margin (ppm): 5 DBE Range: 10.0-30.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Usa MSn Info: no
Max |sotopes: 3 Isotope RI (%) 1.00 Isatope Res: 10000
MSn lsa RI (%) 10.00 MSn Logic Mode: AND Max Rasults: 500
Event#: 1 MS(E+) Ret Time : 7.067 -> 7.293 - B 440 -> 10.233 Scan# : 1061 -> 1095 - 1267 -> 1537
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Figure S48. Mass spectrum of compound 5p




