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Physical Measurements and Instrumentation. 'H NMR spectra were recorded on a Bruker AV400
(400 MHz) FT-NMR spectrometer. Chemical shifts (d, ppm) are reported relative to tetramethylsilane
(Me4Si). Elemental analysis was performed on an Elementar Vario MICRO Cube elemental analyzer. IR
spectra of the solid samples as KBr discs were obtained within the range 4000-400 cm™! on an AVATAR
360 FTIR spectrometer. All of the electronic absorption spectra were recorded on a Hewlett—Packard
8453 or Hewlett—Packard 8452A diode-array spectrophotometer. Electrospray ionization mass

spectrometry (ESI-MS) was performed using a PE-SCIEX API 365 triple quadruple mass spectrometer.

X-ray Crystallography. The crystal structures were determined on an Oxford Diffraction Gemini S
Ultra X-ray single-crystal diffractometer using graphite-monochromated Mo/K, radiation (4 = 0.71073
A) for 1b, 2a, 3b, 4a, respectively. The structures were solved by using direct methods with the Olex2
for 2a and SHELX2014 program for 3b, 4a.'2 Crystal data and structure refinement details for
compounds 1b, 2a, 3b and 4a are summarized in Table S1. The positions of the other non-hydrogen
atoms were located after refinement by full matrix least-squares by using the SHELXL-2014/7 program.3
In the final stage of the least-squares refinement, all non-hydrogen atoms were refined anisotropically.
H atoms were generated by SHELXIL.-2014/7 program. Crystallographic data (including structure
factors) of the structures reported in this paper have been deposited to the Cambridge Crystallographic

Data Centre (CCDC) with the depository numbers CCDC 2406139-2406142.
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Figure S1. ESI/MS (-ve mode) for the reaction of OsN with 10 equiv. 2,4,6-

MG3C6H20H.
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Figure S2. ESI/MS (-ve mode) of 3b in MeOH.
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Figure S3. ESI/MS (-ve mode) of 4a in MeOH.
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Figure S4. ESI/MS (-ve mode) of 4b in MeOH.
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Figure S5. UV/vis spectra of (PPh4)5 and OsNH;.
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Figure S6. UV/vis spectra of (a) osmium(II) 1a-3a and (b) osmium(IV) products 1b-
3b, 4a.
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Figure S7. IR spectra of complexes (PPhy)4a and (PPhy)4b.

Table S1. Selected IR data of 1-5.

Selected IR (cm™)
v(N-H) V(C=N) v(C=0) v(C=N)
la 3248 2096,2070 1645 1609
1b / 2145,2135 1630 1611
2a 3235 2108,2082 1638 1609
2b / 2153,2141 1639 1614
3a 3253 2125,2086 1645 1612
3b / 2139,2130 1649 1614
4a / 2142,2128 1638 1615
5 3247 2135,2127 / 1610
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Figure S8. 'H NMR (400 MHz, CDCls) spectrum of (PPhy)3b.
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Figure S9. 'H NMR (400 MHz, CDCls) spectrum of (PPh,)4a.
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Figure S10. UV/vis spectral changes for the photoreaction of OsN* (2.5 x 10> M) with
100 equiv. of 4-X-phenols; The inset shows the time-trace of absorbance at 450 nm for
the photoreaction of OsN* with 4-X-phenols.
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Figure S11. The UV/vis spectral change for the photoreaction of OsN (2.5 x 103 M)
with (a)phenol and (b) d®-phenol (2.5 x 103 M).
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Figure S12. UV/vis spectral changes for the photoreaction of OsN (1 x 10-* M) with
phenol (1 x 10-3 M) and sodium phenoxide (1 x 10> M) in MeCN. Inset shows the
time-trace absorbance at 430 nm. R;=1.71 x 103, R,=1.02 x 103,
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Table S2. Crystal data and structure refinement details for (PPhg)1b, (PPhy),2a,
(PPhy4)3b and (PPhy)4a.

(PPhy)1b (PPhy),2a (PPhy)3b (PPhy)4a
Formula C43H35NgO5OsP C7,HgoC1,NsO50sP, C47H33NgO5O0sP Cs54H47NgO5OsP
Mr 996.99 1460.30 982.96 1081.14
T/K 100 (1) 100 (1) 296 (2) 193(2)
Crystal syst Monoclinic Triclinic Triclinic Triclinic
Space group P2,/C P-1 P-1 P-1
a/A 8.1639(2) 11.9163(4) 12.2391 (19) 13.1913(5)
b/A 15.8744(6) 13.2565 (4) 12.597 (3) 13.8662(5)
c/A 34.8653(13) 20.5061(4) 14.997 (2) 15.8504(6)
a, (°) / 85.321(2) 94.686 (4) 70.3260(10)
B, (©) 93.758(3) 85.804(2) 105.948 (3) 87.0720(10)
7, (°) / 83.152(3) 92.276 (3) 63.2750(10)
v/ A3 4508.7(3) 3198.88(16) 2211.1(7) 2420.96(16)
VA 4 2 2 2
Pealeds Mg M3 1.469 1.516 1.476 1.483
F(000) 1984 1476 976 1088
Collected refl. 23964 56623 36179 27457
Unique refl. 10738 15815 10020 9889

Final R indices, />

20(I)

GOF

No. of par.

Ry(obs) =0.053

wR(all) = 0.095

1.06

552

R;(obs) =0.046

wR(all) = 0.104

1.06

825

Ri(obs) =0.045

wR(all) = 0.085

1.02

542

R(obs) =0.039

wR(all) = 0.090

610

S9


file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_chemical_formula_sum
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_chemical_formula_sum
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_chemical_formula_sum
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_chemical_formula_sum
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_chemical_formula_weight
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_chemical_formula_weight
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_cell_measurement_temperature
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_cell_measurement_temperature
file:///C:/Users/xiang%20jing/AppData/Roaming/Microsoft/Word/2%20_space_group_crystal_system
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_space_group_crystal_system
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_space_group_crystal_system
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_space_group_crystal_system
file:///C:/Users/xiang%20jing/AppData/Roaming/Microsoft/Word/OS0420%20_space_group_name_H-M_alt
file:///C:/Users/xiang%20jing/AppData/Roaming/Microsoft/Word/OS0420%20_space_group_name_H-M_alt
file:///C:/Users/xiang%20jing/AppData/Roaming/Microsoft/Word/OS0420%20_space_group_name_H-M_alt
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_cell_length_a
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_length_a
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_length_b
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_cell_length_c
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_length_c
file:///C:/Users/bhtclau/AppData/Local/Users/bhtclau/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/DHN9TCT3/062309a%20_cell_angle_alpha
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_angle_alpha
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_cell_angle_beta
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_angle_beta
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_angle_gamma
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_cell_volume
file:///C:/Users/lu200/Documents/WeChat%20Files/wxid_xc83cwnj319u22/FileStorage/File/2024-11/ppp_sq%20_cell_volume
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_cell_formula_units_Z
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_exptl_crystal_density_diffrn
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_exptl_crystal_density_diffrn
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_diffrn_reflns_number
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_diffrn_reflns_number
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_reflns_number_total
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_reflns_number_total
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_refine_ls_R_factor_gt
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_refine_ls_wR_factor_ref
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_refine_ls_R_factor_gt
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_refine_ls_wR_factor_ref
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_refine_ls_R_factor_gt
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_refine_ls_wR_factor_ref
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_refine_ls_R_factor_gt
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_refine_ls_wR_factor_ref
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_refine_ls_goodness_of_fit_ref
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_refine_ls_goodness_of_fit_ref
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/exp_1627_sq%20_refine_ls_number_parameters
file:///C:/Users/xiangjing/Documents/WeChat%20Files/wxid_rf1eggm8fixe12/FileStorage/File/2020-08/mo_MAN0053_0m%20_refine_ls_number_parameters

