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'H NMR and *!P NMR spectra of compound 2
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'H NMR and *!P NMR spectra of compound 3
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'H NMR and *!P NMR spectra of compound 4a
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'H NMR and *'P NMR spectra of compound 4b
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'H NMR and *!P NMR spectra of compound 5a
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'H NMR and *'P NMR spectra of compound 5b
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'H NMR, °C NMR, *P NMR and *°F NMR spectra of Ir complex 6a
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'H NMR, °C NMR, *P NMR and *°F NMR spectra of Ir complex 6b
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'H NMR, °C NMR, *P NMR and *°F NMR spectra of Rh complex 6¢
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'H NMR and **C NMR spectra of compound 10
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'H NMR and **C NMR spectra of compound 11
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'H NMR and **C NMR spectra of compound 12
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HPLC Traces

The HPLC results of compound 10

950, ()~ s e w1 v e o e v s 2o oy vty avnt
mv -
280, 65
208, 30
135.9
6. 59
_bll '|-lijl T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I| T T T T T I T T T T
0. 000 2. 200 4. 400 6. 600 8. 800 11, 000 13. 200 15. 400 17. 600 19, 800 “_’... 000
Minutes
ID o4 R B I ) U e R T A4 idic EEFET  HEiER
1 17. 280 20702 538037.9 19, 6766 1.12 8811
2 20. 035 18598 545044. 2 50. 3234 1. 30 9315
¥ 39300 1083082.0  100. 0000
COzMe

Chiral OD-H, n-hexane-iPrOH = 99.5:0.5, 254 nm, 0.5 mL-min
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Table 1, entry 2

403,

320, 65

238,

(3. 29

() —ititms e s e e s ey s i
mv
65
30
94
T o~ : I-_‘H“'-l . _.-/,\ I
.'I-t‘) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
] 2. 200 4,400 B, GO0 & 800 11, 000 13200 15, 400 17. 600 19, 8OO I&J_E. {]
Minutes
D 414 4 fRE I I0) U ey e i i feRHT iR
| 17. 338 8702 611658.0 3. 1012 0.90 1213
2 20. 128 21790 1181996, 8 65, 8988 0.79 2714
r: 30492 1793654. 8 100, 0000
CO,Me

Chiral OD-H, n-hexane-iPrOH = 99.5:0.5, 254 nm, 0.5 mL-min
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Table 1, entry 3

SRS U8 SETU ) LN PR 4 E rmewobm s B LM BTN 1 SPS \FM YIS PN E 4t iTNCIREES jmrm me e mm ee e eeme =g

mv A

\8'4 aa

| NS

=10, 00 T T T T T

0. 000 2,700 5. 400 8. 100 10. 800 13. 500 16. 200 18. 900 21,600 24, 300 “J 000
Minutes
1D M9y 4 (R B8] U e T idiy fEHT HigiEHk
1 20. 295 27460 1463705.9 37,3309 0. 88 2889
2 23. 995 50434 2457185.9  62. 6691 1. 24 4834
r: 77894 3920891.8 100, 0000
CO,Me

Chiral OD-H, n-hexane-iPrOH = 99.5:0.5, 254 nm, 0.5 mL-min
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The HPLC results of compound 11

413, 00— _ e e e e e e
mv -
328, 65
244,30
159, 94
70,29 =3
7 LA S : I
_8. Tb T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0,000 2, 500 . 000 7. 000 10, 000 12, 500 15,000 17, 500 20,000 22,500 '.Iiz'ﬁ' {]
Minutes
D 4495 4 R B ] IR 7 IR i e fERET  HiglER
1 13. 798 54590 3009924, 7 80,2712 1. 45 1248
2 18. 442 39612 2977443, 7 49. 7288 1. 20 1200
L. 94202 D987368. 4 100. 0000
CO,Et

Chiral OB-H, n-hexane-iPrOH = 99.8:0.2, 220 nm, 0.5 mL-min
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Table 1, entry 4

1510, g0z it e e s 4 kv e g e e Cere o o
mv 4
1205, 60
901. 20
296, 8O
292, 40 :
—1guu'\'
0. 000 2. 500 5, 000 T. 500 10, 000 12, 500 15, 000 17. 500 20,000 22,500 l.'f_:’_\. 000
Minutes
D M4 4 { B I ] e iy e T A e B HEHET  MigER
1 15. 730 222503 5418659, 4 31. 1518 2. 80 8315
2 20. 053 170642 11975706.2 68, 8482 2.71 1627
¥ 393145 17394365.6 100, 0000
CO,Et

Chiral OB-H, n-hexane-iPrOH = 99.8:0.2, 220 nm, 0.5 mL-min
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Table 1, entry 5

765. 00— e e s 1 e s pp e ape e oy e i
mv
609, 60
154, 20
208, 80
143, 40 i
_ B | AN
_l:. UU T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T - T T T T T
0. 000 2, 200 4, 400 . 600 8. 800 11. 000 13.200 15. 400 17. 600 19, 800 ﬁg.uuu
Minntes
D H 4 {7 B 1) I e i A e fERET HigHER
1 16. 085 154145 24508881.2  36. 6042 1.13 20265
2 19. 940 71012 4258602.1  63. 3958 1. 64 2203
T 225157 6717483.3  100. 0000
CO,Et

Chiral OB-H, n-hexane-iPrOH = 99.8:0.2, 220 nm, 0.5 mL-min
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The HPLC results of compound 12

353, 00— S dvmms S0n VILACTH LN SRS NG T L 1 CNUCPICER TR G Bpe srson g an e s we e meds we s g a ~ =
mv <
280. 65
208, 30
135. 94
B3, o4
T - /\ I I/\\\_ 1
S > TN+ s s s e s s B s e B B B e S ey s B B B S B S s B B B B B B S s S S R B S S R S m
10. 000 11. 300 13. 000 14. 200 16. 000 17. 200 19. 000 20. 200 22,000 24,900 ll'j.f_b. 000
Minutes
ID H 5y 4 R B i [0 U U i B W RN T i
1 13. 778 22660 596510.0  49. 6086 1. 33 5460
2 20. 503 15950 600921. 4 a0. 3914 1. 47 2806
X 38610 1202431. 4 100. 0000
Ph

Chiral OJ-H, n-hexane-iPrOH = 99:1, 254 nm, 0.5 mL-min
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Table 1, entry 7

mv -
343,05
202, 10
167, 14
79. 19
i ® /‘\
7 I//:\l__.—'—'—'_'—//\\‘—-—-—"_“‘ T L
_8. Tt‘) T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11. 500 12, 850 14, 200 13, 230 16, 900 18, 250 19, 600 20. 930 22,300 23, 630 Il'ij_E\. 000
Minutes
1D 4153 4 B I [11] I e L En i ERT  HibER
1 13. 557 18452 409151. 2 19. 5165 1. 32 7450
2 19. 503 41777 1687281. 1 80. 4835 1. 78 4648
v 60229 2096432.4 100, 0000

Ph

Chiral OJ-H, n-hexane-iPrOH = 99:1, 254 nm, 0.5 mL-min
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Table 1, entry 8

90, (it s e s e e e e g . . -
myv -
29, 45
19, 50
10, 34
0.79 ,/\ : /\
_8. T6 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
11. 500 12, 750 14. 000 15. 250 16. 500 17. 750 14, 000 20. 250 21500 22,750 Il'53_4. 000
Minutes
1D a4 (RE ] W7 A T A4 PdES fEEET  HidEHR
1 14. 928 1160 111556. 9 34, 9207 1. 28 7099
2 21,677 5851 207901, 0 6h. 0793 1. 37 7494
r 10341 319457.9 100. 0000

Ph

Chiral OJ-H, n-hexane-iPrOH = 99:1, 254 nm, 0.5 mL-min
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Crystal structure data for compound 5a

The crystal data of 5a have been deposited in CCDC with number 909182. Empirical Formula:
CssH30IN,OP; Formula Weight: 664.49; Crystal System: Orthorhombic; Crystal size: 0.212 x 0.165
x 0.121; Lattice Parameters: a = 9.6940(6)A, b = 16.1252(10)A, ¢ = 19.7229(12)A, o = 90°, B = 90°,
y = 90° V = 3083.0(3)A% Space group: P2(1)2(1)2(1); Z = 4; Deaic = 1.432 glcm?®; Fopo = 1344;
Final R indices [I>2sigma(l)]: R1 = 0.0630; wR2 = 0.1634.
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Crystal structure data for complex 6a

The crystal data of 6a have been deposited in CCDC with number 884914. Empirical Formula:
Cz6Hs1BF24NPIr; Formula Weight: 1682.17; Crystal System: Orthorhombic; Crystal size: 0.30 x
0.20 x 0.12; Lattice Parameters: a = 17.4690(12)A, b = 19.7716(14)A, ¢ = 19.8753(14)A, o = 90°, B
=90° v = 90°, V = 6864.7(8)A% Space group: P2(1)2(1)2(1); Z = 4; Dearc = 1.628 g/cm?®; Fogo =
3336; Final R indices [I>2sigma(l)]: R1 = 0.0287; wR2 = 0.0732.
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