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1. NMR Spectra:

1.1 3'P{H} NMR spectrum:
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Figure S1.3'P{'H} NMR Spectrum of Mo(V)-nitrido complex 4 in THF-ds. Impurities are caused by slow
decomposition in solution.

1.2 NMR spectra of Mo(IV)-nitrido complex 5 compared with the free Ligand H-PN3P‘Bu

1.2.1. 3'P{1H} NMR spectra:
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Figure S2. a) 3P{1H} NMR Spectrum of Mo(IV)-nitrido 5 in THF-ds. b) 3'P{1H} NMR Spectrum of
H-PN3PBu in THF-ds.



1.2.2. THNMR spectra:
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Figure S3. a) 'H NMR Spectrum of Mo(IV)-nitrido 5 in THF-ds. b) '"H NMR Spectrum of H-PN3P®u in
THF-ds. * Signals of the Ligand H-PN®P'Bu, # Educt from the synthesis of the ligand H-PN3Pu,

1.2.3. 3C{1H} NMR spectra:
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Figure S4. a) ®C{1H} NMR spectrum of Mo(IV)-nitrido complex 5 in THF-ds. b) 3C{1H} NMR Spectrum
of H-PN3P®u in THF-ds. * Signals of the Ligand H-PN3P®y, # Educt from the synthesis of the ligand

H-PN3PBu,



2. HR-ESI spectra
2.1. HR-ESI spectrum of Mo(V)-nitrido complex 4:
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Figure S5. HR-ESI mass spectrum of the Mo(V)-nitrido 4. The measured spectrum is shown in black
(top) and the simulated spectrum is shown in green (bottom), when the signal positions match.

2.2. HR-ESI spectrum of Mo(IV)-nitrido complex 5
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Figure S6. HR-ESI mass spectrum of the Mo(IV)- nitrido complex 5. The measured spectrum is shown
in black (top) and the simulated spectrum is shown in green (bottom), when the signal positions match.



2.3 HR-ESI spectra of the N-N-cleavage experiments:

2.3.1 HR-ESI spectrum of the N-N-cleavage experiment with [MoCls(H-PN?Pt#v)] and CoCp*z in THF

100

540.14763
R=178776
z=0

Relative Abundance

537.53549
R=176142
z=1

53843149
R=181675
Z,:O

p

il

|,

O—trrrrrrrete

540.
R=176299
z=0

543.14662
R=179201
z=1

542 14555
R=172708 _
z=1

17635

544.14552
R=177194

z=1

54614641
R=177204
z=1

546.15614
R=173561
z=0

54814823
R=183513
z=1

54514739
R=161308
z=1
547 14964

R=181231 550.14531

R=175334
21 55155088

z=1
R=190118
1' e [ I z=0

537 538 539

100

538.15576

540.15404

Relative Intensity

539.15911

541 15479

m/iz

I
545 546 547 548 549 550 551 552

544.15436

542.15363

543.15497

546.15643

545.15771
548 15348

549.15683

| 550.16019

s L s b o s s e L s s L S By L des Man s me e s Lt R et sy e aats saa

537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552
m/z

Figure S7. HR-ESI mass spectrum of the N-N-cleavage experiment with [MoCls(H-PN?P®v)] and CoCp™
in THF. The measured spectrum is shown on the top and the simulated spectrum is shown below. The

signals do not fit.



2.3.2 HR-ESI spectrum of the N-N-cleavage experiment with [MoCls(H-PN3Pv)] and CoCp™2 in

toluene
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Figure S8. HR-ESI mass spectrum of the N-N-cleavage experiment with [MoCls(H-PN2P®v)] and CoCp*
in toluene. The measured spectrum is shown on the top and the simulated spectrum is shown below
(red and green). The signals marked in green of the simulated spectrum agree with the measured
spectrum. The red signals in the simulated cannot be found in the measured spectrum. Overall, the

signals do not fit.
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2.3.3 HR-ESI spectrum of the N-N-cleavage experiment
THF
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Figure S9. HR-ESI mass spectrum of the N-N-cleavage experiment with [MoCls(H-PN3P®u)] and

Sml(thf)2 in THF. The measured spectrum is shown on

the top. In the N-N cleavage experiment with

Smlx(thf)2 Nishibayashi et al. only obtained the Mo(IV)-iodido nitrido complex [1]. Therefore the
simulated spectrum of the analogous species is shown at the bottom (black). The signals do not fit.
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