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Experimental Section
Materials and Methods

All experiments, unless otherwise specified, were done under Argon atmosphere using
standard Schlenk techniques on Schlenk line. All chemicals used were of reagent grade,
purchased from commercially available sources and no purification was done unless
mentioned. Methanol was distilled using Mg-turnings and lodine. Tetrahydrofurane (THF) was
dried by distillation with sodium and benzophenone. Dichloromethane was purified by passing
through a basic alumina column, then storing over calcium hydride for overnight and followed
by distillation under inert atmosphere (N,). All the solvents were stored over molecular sieve
(4 A) for at least two days under Argon before using. Molecular sieves were kept at 200 °C
for 24 h for activation and cooled under vacuum. Solvents and solutions were deoxygenated
by applying consecutive vacuum/Argon purge cycles. All the reactions were performed under

inert atmosphere except mentioned differently.

UV-visible spectra were taken on an Agilent Cary 8454 spectrophotometer. FT-IR spectra
were recorded as KBr pellets or in a KBr cell using a PerkinElmer spectrophotometer. 'H, 13C,
and 3'P NMR studies were done in 400 and 500 MHz Varian FT-NMR spectrophotometers.
Fluorescence spectra were recorded on Fluoromax + spectrophotometer. X-band EPR spectra
were recorded on a JES-FA200 EPR spectrophotometer with microwave power, 0.998 mW;
microwave frequency, 9.14 GHz; and modulation amplitude, 2. Gas chromatograms were

obtained on PerkinElmer Clarus® 590.

Single crystals were grown from dichloromethane-methanol solutions using the slow
evaporation technique. The intensity data were collected using a Bruker SMART APEX-IV
CCD diffractometer, equipped with a fine focus 1.75 kW sealed tube Mo Ka radiation (A =

0.71073 A), with increasing ® (width of 0.3° per frame) at a scan speed of 3 s/frame. The
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SMART software was used for data acquisition. Data integration and reduction were
undertaken with SAINT and XPREP software.! Structures were solved by direct methods using
SHELXS-2016 and refined with full-matrix least-squares on F? using SHELXL-2016/6.22

Structural illustrations were drawn with ORTEP-3 for Windows.2?

Computational Details:

All the computational calculations are carried out using the Gaussian 16 suite of programs.?
Geometries of the NO-bound Mn-Porphyrin structure was fully optimized using the B3LYP/6-
31+G(D,P) level of theory.*® Vibrational frequency analyses were conducted on these

optimized structures to ensure no imaginary frequencies were present.

Syntheses
5,10,15,20-tetrakis(3,4,5-trimethoxyphenyl) porphyrin (H,TTMPP):

The trimethoxyphenyl substituted porphyrin was synthesized following Alder and Longo
methods. To a 250 mL round bottom flask equipped with a magnetic stir-bar, equimolar amount
of 3,4,5-trimethoxybenzaldehyde (3.92g, 20 mmol) and freshly distilled pyrrole (1.34g, 20
mmol) was added followed by 75 mL of propionic acid. The mixture was refluxed for 2 h. The
reaction mixture was left overnight at room temperature upon which purple crystalline solid
was precipitated. It was filtered and washed with hot water followed by hexane. Shiny purple
crystals of pure H,TTMPP obtained. Yield ~ 24% (1.17g). Elemental analyses for CssHs4N4O1;
Calculated (%): C, 68.98; H, 5.58; N, 5.75. found (%): C, 68.07; H, 5.87; N, 5.26. FT-IR (in
KBr): 3311, 2994, 2938, 2835, 1709, 1580, 1501, 1470, 1410, 1360, 1234, 1124, 1078, 1005,
922, 806 and 722 cm™!. 'H NMR (400 MHz, CDCl;): 8,pm, 8.97 (s, 8H), 7.48 (s, 8H), 4.19¢(s,

12H), 3.98(s, 24H), -2.77(s, 2H). 3C NMR (100 MHz, CDCL3): 8,pm, 151.4, 137.9, 137.5,
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120.0, 112.8, 61.33 and 56.4. UV-visible (CH,Cl,): 422 nm (¢/M~' em™, 4.54 x 103), 463 nm
(/™1 em!, 1.16 x 10%), 517 nm (¢/M~!' ecm™!, 2.09 x 10%), 553 nm (¢/M! cm™!, 8.25 x 103),
592 nm (¢/M ' em™, 6.13 x 10%), 648 nm (¢/M~! cm™!, 4.75 x 103). ESI-mass (m/z): calculated,

975.381; found, 975.383 ([M+H]" peak).

[Mn(TTMPPZ)CI], 1a:

To a 100 mL round bottom flask equipped with a magnetic stir bar, H,TTMPP (975 mg, 1
mmol), Mn(OAc),.4H,0 (2.45 g, 10 mmol) and KCl (745 mg, 10 mmol) was added followed
by 50 mL 1:1 mixture of chloroform-acetic acid. The resulting mixture was refluxed for 12 h.
After brought to room temperature, the reaction mixture was washed with water (3 X 100 mL)
and extracted using chloroform (3 x 30 mL). The crude thus obtained was subjected to silica-
column and complex 1a was isolated as green solid. Yield ~ 90% (957 mg). Elemental analyses
for Cs¢Hs,CIMnN4O,, Calculated (%): C, 63.25; H, 4.93; N, 5.27. found (%): C, 62.59; H,
5.23; N, 4.95. FT-IR (in KBr): 1580, 1496, 1462, 1409, 1354, 1235, 1124, 1009, 947, 804 and
722 cm™!, UV-visible (CH,Cl,): 482 nm (¢/M~! cm™, 9.34 x 10%), 529 nm (¢/M~! cm™, 5.47 x
10%), 583 nm (¢/M~!' cm™!, 8.28 x 10%), 619 nm (¢/M~! ecm™, 8.65 x 103). ESI-mass (m/z):
calculated, 1027.296; found, 1027.296 ([Mn(TTMPP?)]* ion peak). Crystal data: complex 1a,
CCDC No. 2349504. CssHs5,N40,,CLLMn, M = 1098.86, Triclinic (P -1), a = 8.0273(4) A, b =
12.4667(6) A, ¢ = 14.3129(7) A, 0. = 86.5190(10)°, B = 75.1190(10)°, v = 88.2800(10)°, V' =
1381.60(12) A3, Z =1, D, = 1.321 g cm™3, p = 0.400 mm™!, 7 = 298(2) K, 4862 reflections,
4109 independent, R(F) = 0.0615 [I>25(])], R(int) = 0.0741, wR(F2) = 0.1998 (all data), GOF

=1.053.
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[Mn(TTMPP2)(NO)], 1:

Complex 1a (41 mg, 0.04 mmol) was taken in a 25 ml Schlenk flask and degassed with
consecutive vacuum/Argon cycles. Dry and distilled THF (2 mL) was added to it and the green-
colored solution was cooled to -40 °C. To this solution, freshly prepared methanolic solution
of hydroxylamine (5 mole equivalent) was added. The color of the solution changes from green
to dark red. Precooled dry and degassed methanol (5 mL) is added to this red solution and kept
at -40 °C for 24 hrs. Reddish-purple colored precipitate of complex 1 was obtained with ~75%
yield (31.7 mg). Elemental analyses for CssHs;MnN;sO;3 Calculated (%): C, 63.57; H, 4.95; N,
6.62. found (%): C, 62.85; H, 5.28; N, 5.98 FT-IR (in KBr): 2936, 2833, 1747, 1580, 1499,
1463, 1409, 1355, 1236, 1126, 1004, 946, 802 and 723 cm™!. '"H NMR (400 MHz, CDCl):
Sppm» 9.44 (s, 8H), 7.49 (s, 8H), 4.19(s, 12H), 3.97(s, 24H). UV-visible (CH,Cl,): 416 nm (¢/M!
cm!, 1.20 x 105), 534 nm (/M cm™!, 1.26 x 10%), 561 nm (¢/M~' cm !, 6.90 x 103). ESI-mass

(m/z): calculated, 1058.302; found, 1058.440 ([M+H]" peak).
[Mn"(TTMPP?)(OH)], 2a:

Complex 1 (53 mg, 0.05 mmol) was taken in a 15 mL Schlenk tube and degassed properly with
consecutive Argon/vacuum purge. Addition of dry and degassed dichloromethane to the
Schlenk tube results in a red color solution. Upon keeping the solution under visible light, the
red color solution turns into green. The solvent was removed under vacuum. Green crude
product obtained with ~ 90% yield (47 mg). Crystals were obtained by slow evaporation of
dichloromethane solution of the complex. Elemental analyses for CssHs;MnN4O 3 Calculated
(%): C, 64.37; H, 5.11; N, 5.36. found (%): C, 63.89; H, 4.82; N, 5.16. FT-IR (in KBr): 3435,
2931, 1580, 1497, 1464, 1411, 1355, 1206, 1163, 1124, 1006, 947, 862 and 722 cm™!. UV-
visible (CH,Cl,): 484 nm (¢/M~! cm™!, 7.44 x 10%), 520 nm (¢/M~! cm™, 7.02 x 103), 577 nm

(/™M1 em™!, 1.08 x 10%), 611 nm (¢/M~!' cm™!, 8.82 x 103), 783 nm (¢/M~! cm™!, 1.33 x 103).
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ESI-mass (m/z): calculated, 1027.296; found, 1027.297 ([Mn(TTMPP?")]* ion peak, after
removal of OH group). Crystal data: complex 2a, CCDC No. 2349505. CssHs4N4O14Mn, M =
1061.97, Triclinic (P -1), a = 7.981(3) A, b =12.383(5) A, ¢ = 14.282(6) A, a = 85.706(12)°,
B =76.649(12)°, vy = 87.299(13)°, V' =1368.9(9) A3,Z=1, D, = 1.288 g cm™, p.= 0.309 mm~
I, T=298.0 K, 6126 reflections, 4129 independent, R(F) = 0.0728 [I > 25(])], R(int) = 0.1118,

WR(F2) = 0.1998 (all data), GOF = 1.059.

[Mn"(TTMPP2)(CH;0H),](BPhy), 2b:

Complex 1 (53 mg, 0.05 mmol) was taken in a 15 mL Schlenk tube and degassed properly with
consecutive Argon/vaccum purge. Addition of dry and degassed dichloromethane to the
Schlenk tube results in a red color solution. Upon keeping the complex solution under visible
light, the red color solution turns into green. To this green solution, dry and degassed
methanolic solution of NaBPh, (1.5 equivalent) was added. After 1 h of the addition, the
solvent was removed under vaccum. Green crude obtained with ~86% yield (58 mg). Crystals
were obtained by layering methanol over Chloroform solution of the complex. Elemental
analyses for Cg;HgoBMnN4O,4 Calculated (%): C, 69.79; H, 5.71; N, 3.97. found (%): C, 70.12;
H, 5.48; N, 4.23. FT-IR (in KBr): 2933, 1579, 1492, 1460, 1408, 1353, 1310, 1235, 1163, 1124,
1008, 946, 805, 724 and 704 cm™!. UV-visible (CH,Cl,): 482 nm (¢/M~! em™, 4.53 x 10%), 527
nm (/M cm™, 4.47 x 103), 576 nm (¢/M! ecm™!, 1.51 x 10%), 614 nm (¢/M! ecm™!, 6.31 X
10%), 710 nm (¢/M~! cm™!, 6.95 x 10?). ESI-mass (m/z): calculated, 1027.296; found, 1027.296
((Mn(TTMPP?)]* ion peak). Crystal data: complex 2b, CCDC No. 2349506
Cg3HgiBN4O14C1sMn, M = 1530.62, Monoclinic (P 21/c), a = 15.425(5) A, b =22.911(7) A,

c=25.451(8) A, .= 90°, B = 105.144(9)°, y = 90°, V= 8682(5) A3, Z=4, D, = 1.171 g cm™3,
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w=0.304 mm', 7=297.00 K, 19273 reflections, 12494 independent, R(F) = 0.0960 [ > 25(])],

R(int) = 0.1420, wR(F2) = 0.2688 (all data), GOF = 1.073.

[Mn"(TTMPP*)CI], 1a isolated from the reaction mixture of complex 1 and

[Fe''(TPP)Cl]:

To a 25 mL Schlenk flask equipped with a magnetic stir-bar, complex 1 (53 mg, 0.05 mmol)
and [Fe'"'(TPP)CI] (42 mg, 0.06 mmol) was added and degassed by consecutive Argon/vaccum
purge. Dry and degassed dichloromethane was added to it and the reaction mixture was allowed
to stir under visible light at -40 °C for 1 h. After bringing the reaction mixture to room
temperature, the solvent was removed under vacuo. The green crude obtained was subjected to
column chromatography. Complex 1la was obtained with ~81% yield (43 mg). Elemental
analyses for CssHs,CIMnN4O;, Calculated (%): C, 63.25; H, 4.93; N, 5.27. found (%): C,
62.89; H, 5.13; N, 5.01. FT-IR (in KBr): 1580, 1496, 1462, 1409, 1354, 1235, 1124, 1009, 947,
804 and 722 cm™!. UV-visible (CH,Cl,): 482 nm (¢/M~! cm™, 9.34 x 10%), 529 nm (¢/M~! cm™,
5.47 x 10%), 583 nm (/M cm™!, 8.28 x 103), 619 nm (¢/M~! cm™, 8.65 x 103). ESI-mass (m/z):

calculated, 1027.296; found, 1027.296 ([Mn(TTMPP?")]* ion peak).

[Mn"(TTMPP*)(DTC)], 3 isolated from the reaction mixture of complex 1 and

[Fe"'(DTC);]:

To a 25 mL Schlenk flask equipped with a magnetic stir-bar, complex 1 (53 mg, 0.05 mmol)
and [Fe'(DTC);] (30 mg, 0.06 mmol) was added and degassed by consecutive Argon/vaccum
purge. Dry and degassed dichloromethane was added to it and the reaction mixture was allowed
to stir in the presence of visible light at -40 °C for 1 h. After bringing the reaction mixture to
room temperature, the solvent was removed under vacuo. Complex 3 was obtained from the
reaction mixture by subjecting it to column chromatography with ~86% yield (52 mg).

Elemental analyses for C4He;MnNsO,,S, Calculated (%): C, 62.29; H, 5.31; N, 5.95. found
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(%): C, 61.78; H, 5.08; N, 5.57. FT-IR (in KBr): 2925, 1629, 1580, 1498, 1464, 1411, 1355,
1236, 1164, 1124, 1005, 947, 804 and 722 cm™!. UV-visible (CH,Cl,): 483 nm (¢/M~!' cm!,
1.21 x 10%), 521 nm (¢/M~' cm!, 1.28 x 10%), 576 nm (¢/M! cm™!, 1.82 x 10%), 611 nm (¢/M!
cm!, 1.50 x 10%), 783 nm (¢/M! cm™!, 2.77 x 103). ESI-mass (m/z): calculated, 1215.346;

found, 1215.746 ([M+K]" ion peak).

[Fe'''(TPP)(CI)] (TPPH, = 5,10,15,20-Tetraphenylporphyrin):

To a 50 mL round bottom flask, FeCl;-6H,0 (5 mmol, 1.35 g) and H,TPP (0.5 mmol, 0.31 g)
were added and dissolved in 20 mL dimethylformamide. The solution was refluxed while
stirring for 4 h. After cooling to room temperature, water was added to precipitate out the crude
solid and filtered. Purification using column chromatography yielded purple solid of
[Fe'(TPP)(CI)]. Yield ca. 50% (0.20 g). Elemental analyses for C44H,sN4ClFe Caled (%): C,
75.07; H, 4.01; N, 7.96. found (%): C, 74.89; H, 4.19; N, 7.52. UV-visible (CH,Cl,): 416 nm
(/™M1 em™!, 1.32 x 10%), 509 nm (¢/M~' cm™!, 1.30 x 10%), 570 nm (¢/M~! cm™!, 5.26 x 103),
and 690 nm (¢/M~! ecm™!, 1.91 x 10°). FT-IR (in KBr): 1596, 1486, 1442, 1337, 1202, 1175,
1070, 1000, 998, 807, 752, and 704 cm™!. ESI-mass (m/z): calculated, 668.166; found, 668.166

([Fe(TPP)]" ion peak).

[Fe(DTC);3;] (DTC = Diethyldithiocarbamate anion): FeCl;-6H,O (1 mmol, 0.27 g) was
taken in a 50 mL round bottom flask and dissolved in 10 mL ethanol by stirring. An ethanolic
solution of sodium diethyldithiocarbamate trihydrate (3 mmol, 0.68 g in 20 mL) was added
slowly to this stirred solution. The addition results in to the immediate precipitation. The
stirring was continued for 1 h and the precipitate was filtered off. The product was
recrystallized from hot toluene. Dark brown crystalline product obtained. [Fe'''(DTC);]. Yield
ca. 82% (0.45 g). Elemental analyses for C,oH,)N;OSsFe Calcd (%): C, 31.41; H, 5.27; N,

10.99. found (%): C, 31.68; H, 5.02; N, 10.68. UV-visible (in CH,Cl,): 347 nm (¢/M~! cm™!,
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1.41 x 10%), 385 nm (¢/M~!' cm!, 1.15 x 10%), 510 nm (¢/M~! cm™!, 3.52 x 10%), and 592 nm
(/M ecm™!, 2.85 x 10%). FT-IR (in KBr): 1494, 1456, 1450, 1434, 1376, 1355, 1296, 1270,
1205, 1142, 1134, 1077, 991, 910, 845, and 784 cm™'. ESI-mass (m/z): caled, 500.011; found,

500.012 (molecular ion peak).

Reaction of complex 1 with [Fe''(TPP)CI]: Complex 1 (21 mg, 0.02 mmol) and
[Fe'(TPP)CI] (14 mg, 0.02 mmol) were taken in a Schlenk flask and degassed it by applying
consecutive vaccum/Ar purge. The reaction vessel was cooled to -40 °C and precooled
dichloromethane (dry and degassed, 2 mL) was added to it and stirred under visible light. After
the reaction mixture brought to room temperature, the reaction was monitored in FT-IR and

EPR spectroscopic techniques.

Reaction of complex 1 with [Fe'"'(DTC);]: Complex 1 (21 mg, 0.02 mmol) and [Fe'''(DTC);]
(10.02 mg, 0.02 mmol) were taken in a Schlenk flask and degassed it by applying consecutive
vaccum/Ar purge. The reaction vessel was cooled to -40 °C and precooled dichloromethane
(dry and degassed, 2 mL) was added to it and stirred under visible light. After the reaction
mixture brought to room temperature, the reaction was monitored in FT-IR and EPR

spectroscopic techniques.

Reaction of complex 1 with Triphenylphosphine in presence of HBF,.Et,O: A mixture of
complex 1 (10. mg, 0.01 mmol) and PPh; (0.08 g, 0.03 mmol) was dissolved in 0.4 mL of dry
and degassed dichloromethane under argon atmosphere. To this reaction mixture, HBF4.Et,O
(2 uL, 1.3 equivalent) was added and *'P NMR was recorded in CD;CN. 3'P-NMR (202 MHz,

CD3CN): dppm, 26.75 (PhsP=0), 22.18 (Ph;P=NH) and 44.26 (Metal-bound PPhs).

Determination of the Yield of N,O: N,O for the calibration curve was produced using a
previously reported procedure.® Different amount of N-hydroxybenzenesulfonamide was taken

in five 15 mL Schlenk tube and degassed using vacuum/Ar purge. 0.1 M NaOH solution (10
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mL) was added to each flask under the sealed condition. 1 mL of headspace gas from each
reaction vessel was subjected to GC. By calculating the peak area at 2.79 min (corresponding
to N,O) for each set, a calibration curve of the concentration of N-hydroxybenzenesulfonamide

was drawn.

Complex 1 (0.025 mmol, 0.026 g) in 15 mL of dry and degassed dichloromethane was taken
in a 25 mL round-bottom flask and 50 pL of HBF; Et,O was added to it under argon
atmosphere and stirred for }% h in the presence of light. After the completion of the reaction, 1
mL of headspace gas was subjected to GC and amount of N,O was measured from the

calibration curve. Yield: ca. ~ 83%.
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Figure S2. 3C NMR spectrum of H,TTMPP in CDClI;,
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Figure S4. FT-IR spectrum of ligand H,TTMPP in ATR probe.
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Figure SS5. UV-visible spectrum of H,TTMPP in dichloromethane.
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Figure S7. UV-visible spectrum of [Mn(TTMPP?*)CI] in dichloromethane.

Figure S8. ORTEP of [Mn(TTMPP?)CI] (30% thermal ellipsoid plot. H-atoms are omitted
for clarity).
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Figure S9. X-band EPR-spectrum of [Mn(TTMPP?*)CI] in dichloromethane at 77 K.
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Figure S10. ESI-mass spectrogram of [Mn(TTMPP?)CI] in methanol. [Inset: (a) simulated
and (b) experimental isotopic distribution pattern.]
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Figure S11. FT-IR spectrum of [Mn(TTMPP?)(NO)] in ATR probe.
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Figure S12. FTIR spectrum of [Mn(TTMPP2?)(NO)] in dichloromethane solution.
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Figure S14. X-band EPR-spectrum of [Mn(TTMPP?)(NO)] in dichloromethane at 77 K.
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Figure S16b. FT-IR spectroscopic study of decomposition of complex 1 in dichloromethane
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Figure S17. FT-IR spectrum of complex [(TTMPPZ)Mn"/(OH)] in ATR probe.
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Figure S18. UV-visible spectrum of complex [(TTMPP>)Mn!"'(OH)] in dichloromethane.
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Figure S20a. ESI-mass spectrogram of [(TTMPP>)Mn"[(OH)| in methanol. [Inset: (a)
simulated and (b) experimental isotopic distribution pattern.]

Figure S20b. ORTEP diagram of complex 2a (40% thermal ellipsoid plot, H-atoms (except
OH hydrogen) are omitted for clarity).
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Figure S21. ORTEP diagram of complex 2b (40% thermal ellipsoid plot, solvent (CHCl;) and
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80

70

50

% Transmittance

40 -

30 -

I I | I
2500 2000 1500 1000 500
Wavenumber (cm™)

Figure S22. FT-IR spectrum of complex [(TTMPPZ)Mn!"](BPhy) in ATR probe.
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Figure S23. UV-visible spectrum of complex [(TTMPP*)Mn'"'|(BPh,) in dichloromethane.
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Figure S24. X-band EPR-spectrum of complex [(TTMPPZ)Mn!""|(BPhy) in dichloromethane
at 77 K.
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Figure S25. ESI-mass spectrogram of [(TTMPP>)Mn'"|(BPh,) in methanol. [Inset: (a)
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Figure S26. FT-IR spectrum of complex [(TTMPP*)Mn'"/(DTC)] in ATR probe.
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Figure S27. UV-visible spectrum of complex [(TTMPP2)Mn"/(DTC)] in dichloromethane.
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Figure S28. X-band EPR-spectrum of complex [(TTMPP*)Mn"'{(DTC)] in dichloromethane
at 77 K.
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Figure 29. ESI-mass spectrogram of [(TTMPP2)Mn"'{(DTC)] in methanol. [Inset: (a)
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Figure S30. FT-IR spectrum of [Mn(TTMPP?)CI] isolated from reaction mixture in ATR
probe.
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Figure S31. UV-visible spectrum of [Mn(TTMPP?)CI] isolated from reaction mixture in
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Figure S32. ESI-mass spectrogram of [Mn(TTMPP2?)CI] isolated from reaction mixture.
[Inset: (a) simulated and (b) experimental isotopic distribution pattern.]
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Figure S33. FT-IR spectrum of dichloromethane solution of [Fe"™(DTC);] after purging the
headspace gas in ATR probe.

Result File : d:\gc data\bm\shankhadeep\mnttmpno6-dcm-3.rst
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IIT Guwahati Chemistry Dept.
Peak Component Time Area Height  Area
# Name [min] [uV*sec] [uVv] [%]
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Figure S34. Gas chromatogram of standard N20O. (retention time = 2.79 min)
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Figure S35. GC-mass spectrum of the headspace gas of the DCM solution of complex 1.
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Figure S36. GC calibration curve for determination of the amount of N,O (red dot corresponds

to the sample).
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Figure S37. Fluorescence response (Aex = 420 nm) of complex 1 in dichloromethane solution
at 298 K.
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Figure S38. 3'P NMR spectrum of the reaction mixture of PPh;, complex 1 and HBF,.Et,O in

dichloromethane solution with a few drops of DMSO-dg.
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Figure S40. 3'P NMR spectrum of the reaction mixture of PPh; and complex 1 in the absence of
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Figure S41a. FT-IR spectrum of the dichloromethane solution of the reaction mixture of
complex 1 and [FellI(TPP)CI] in ATR Probe [ Initial (Black); Final (red)].
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Figure S41b. X-band EPR spectra of the reaction of [Fe(TPP)Cl] and complex 1 in
dichloromethane at 77 K [Initial (black) and final (red)].
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Figure S42. FT-IR spectrum of the dichloromethane solution of reaction mixture of complex
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Figure S43. X-band EPR spectra of the Reaction of [Fe(DTC);] and complex 1 in
dichloromethane at 77K. [Initial (black) and final (red)].
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Figure S44. FT-IR spectrum of complex [Fe(TPP)CIl] in ATR probe.
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Figure S45. UV-visible spectrum of complex [Fe(TPP)CI] in dichloromethane.
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Figure S46. X-band EPR spectra of [Fe(TPP)CI] in dichloromethane at 77 K.
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Figure S47. ESI-mass spectrogram of [Fe(TPP)CI] in methanol.
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Figure S48. FT-IR spectrum of complex [Fe(DTC);] in ATR probe.
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Figure S49. UV-visible spectrum of complex [Fe(DTC);] in dichloromethane.
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Figure S50. X-band EPR spectra of [Fe(DTC);] in dichloromethane at 77 K.
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Figure S51. ESI-mass spectrogram of [Fe(DTC);] in methanol.
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Figure S52. FT-IR spectrum of the dichloromethane solution of the reaction mixture of
complex 1 and [Fe(TPP)CI] in the absence of light after 6 hours in ATR probe.
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Figure S53. FT-IR spectrum of the dichloromethane solution of the reaction mixture of
complex 1 and [Fe(DTC);] in the absence of light after 6 hours in ATR probe.



UV-visible Kinetics Study:
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Figure S54: UV-visible kinetics of photodecomposition at various temperatures. [(a) -40 °C

(233 K) (b) -20 °C (253 K) (c) 25 °C (298 K)]

The photodecomposition of complex 1 was studied in UV-visible spectroscopy at
various temperatures and the first order reaction rate was determined. The decomposition rate

at 298 K was found to be 79 times faster than that of at — 40 °C.




Table S1. Crystallographic data for complexes.

542

: 1a . 2a . 2b :
Formulae | CsgHsoN4O1,CLMn  (CsgHssN4O1sMn Cg3Hg BN4O14CLsMn
Mol. wt. 1 1098.86 1 1061.97 11530.62 :
Crystal system  Triclinic | Triclinic | Monoclinic |
Space group ' P-1 P -1 P21/ :
Temperature /K | 298(2) 1 298.0 1 297.00 :
Wavelength /A 1 0.71073 1 0.71073 1 0.71073 |
a /A | 8.0273(4) 1 7.981(3) | 15.425(5) |
b /4 | 12.4667(6) | 12.383(5) 1 22.911(7) :
c /A | 14.3129(7) | 14.282(6) | 25.451(8) :
a/° | 86.5190(10) | 85.706(12) 1 90 :
B/° | 75.1190(10) | 76.649(12) | 105.144(9) |
y/° | 88.2800(10) | 87.299(13) ' 90 :
v/ A3 | 1381.60(12) | 1368.9(9) | 8682(5) :
Z 1 1 L4 |
Density/Mgm-3 1 1.321 1 1.288 11.171 :
Abs. Coeff. /mm! 1 0.400 1 0.309 1 0.304 :
Abs. correction | none | none | none |
F(000) ' 571 | 555 1 3200 :
Total no. of reflections | 4862 | 6126 1 19273 :
Reflections, > 26(I) 1 4109 1 4129 | 12494 :
Max. 26/° | 25.000 | 25.242 | 25.242 :
Ranges (h, k, 1) 9<h<9 -10<h<10 -19<h<19
-14<k<14 -15<k <15 29<k<29
-17<1<17 -18<1<18 32<1<32
Complete to 20 (%) 0.998 0.976 0.995

Refinement method

Full-matrix least-
squares on F?

Full-matrix least-
squares on F?

Full-matrix least-
squares on F?

Goof (F?) 1.053 1.059 1.073
R indices [1 > 2o(1)] 0.0615 0.0728 0.0960
R indices (all data) 0.0741 0.1118 0.1420




Table S2. Selected bond lengths (A) of complex 1.

Atoms la 2a 2b
Mnl1-N1 2.011(2) 2.011(2) 2.008(3)
Mn1-N2 2.007(2) 1.992(3) 2.002(3)
Mn1-N3 - - 2.003(3)
Mn1-N4 - - 2.008(3)
Mn1-Cl1 2.5277(17) -
Mn1-O7 - 2.098(5) -
Mn1-O13 - - 2.270(3)
Mnl1-O14 - - 2.261(3)

Table S3. Selected bond angles (°) of complex 1.

Atoms la 2a 2b
NI1-Mnl-N2 90.86(10) 89.01(10) 90.03(13)
N1-Mnl-Cl1 90.26(9) - -
N2-Mnl-Cl1 89.46(9) - -
N1-Mn1-O7 - 90.05(12) -
N2-Mn1-O7 - 88.44(12) -
N2-Mn1-N3 89.74(13)
N3-Mn1-N4 89.86(13)
N4-Mn1-N1 90.36(13)
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Figure S55. Optimized structure of Mn-Porphyrin systems with NO binding: (a) top view, (b)
side view. Mn-N distances are indicated in Angstrom (A). (c) HOMO and LUMO+?2 orbitals
of the optimized structure.
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Figure S56. HOMO-LUMO energy gap of [Mn(TTMP?)(NO)] and [Mn(TTMPP?)(NO)], 1
at LC-BLYP and ©-B97XD methods respectively.



Cartesian coordinates of the optimized geometry of [Mn(TTMPP2?)(NO)].
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-2.841995000
2.841863000
-1.100192000
-4.221616000
-5.069610000
3.492468000
3.750645000
3.183655000
-4.212626000
-3.993651000
-2.437552000
-3.492642000
5.192652000
2.437382000
4.212088000
3.992806000
-4.737622000
-4.220342000
-5.066714000
-3.750409000
-3.183120000
1.100011000
-5.193168000
4.737886000
-0.680340000
-1.349426000
5.458340000

-5.571481000
-6.990389000
-5.420360000
-4.319600000
-4.478815000
-4.732154000
-3.243614000
-4.321564000
-3.245543000
-4.734514000
-4.480845000
-6.080201000
-5.419555000
-6.989676000
-5.570956000
1.992906000
-0.008299000
5.036615000
6.008528000
6.009175000
6.518984000
6.519102000
5.037425000
1.090862000
1.090914000
2.829487000
0.669301000
1.336970000
3.489590000
4.241638000
4.035219000
3.726234000
3.132643000
2.427283000
3.489577000
4.727087000
2.427314000
3.725835000
3.131972000
5.237410000
-0.691118000
-1.361683000
4.241265000
4.034544000
2.829498000
4.727527000
5.237741000
4.205069000
5.048224000
5.492258000

0.895682000
-0.109147000
-0.893644000
-3.560350000
-3.891114000
-4.301967000
-3.449437000
-3.557919000
-3.447456000
-4.299183000
-3.888856000
-0.062591000
-0.897748000
-0.113645000
0.891587000
0.121235000
0.087784000
2.487865000
-2.011728000
-2.008809000
0.280431000
0.276945000
2.484955000
0.126814000
0.127388000
0.174852000
0.138840000
0.171852000
0.191177000
0.959573000
-1.858162000
1.365724000
2.243964000
0.158686000
0.189574000
1.394465000
0.159611000
1.367632000
2.245612000
-0.939947000
0.112966000
0.125290000
-0.961503000
-1.859835000
0.175367000
1.391914000
-0.937378000
0.289437000
0.376775000
0.243898000
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Cartesian coordinates of the optimized geometry of [Mn(TTMPZ)(NO)].

Mn

TO0OOO0OzZzO0OOTOZZZ

-5.458442000
0.680087000
1.349115000

-4.361834000

-4.497828000

-4.783686000

-3.290461000
4.362694000
3.291307000
4.784720000
4.498706000
7.733337000
7.899928000
8.327694000
8.021318000

-5.709482000

-4.680609000

-6.404816000

-5.905462000
5.708116000
5.904093000
6.403196000
4.679118000

-7.733358000

-8.021772000

-8.327734000

-7.899449000

-0.000042000

-0.000076000

5.492339000
4.205071000
5.048235000
5.822896000
4.807840000
6.544474000
6.023551000
5.824130000
6.024785000
6.545994000
4.809244000
6.113612000
5.613874000
7.028532000
5.448835000
4.330103000
4.477486000
4.749249000
3.256228000
4.328968000
3.255117000
4.747881000
4.476300000
6.113728000
5.449052000
7.028656000
5.613872000
0.021054000
0.042523000

0.241015000
0.289788000
0.377467000
-3.229347000
-3.624709000
-3.930178000
-3.101078000
-3.226642000
-3.098483000
-3.927073000
-3.622437000
0.153091000
-0.809696000
0.196202000
0.975835000
3.696733000
4.048705000
4.425171000
3.580933000
3.699357000
3.583333000
4.428171000
4.050982000
0.148930000
0.971607000
0.191621000
-0.813882000
-1.840491000
-3.019390000

-0.010163 -0.017757 0.190542

1.980995
-2.013152
-0.044082
4.524151

4.619407

5.413227
-6.619380

0.012833

1.045384

6.516607
-2.486781

2.797656
-1.074642
-6.370252
4.166617

4.993433

0.017543
-0.040777
1.995113
5.426605
6.123395
5.538716
6.281107
-2.019252
2.845535
-6.377396
2.392073
1.131760
-2.871877
-6.563937
0.734812
1.415752

-0.189899
-0.121992
-0.087960
-1.206660
-2.033043
-0.126517
0.160743
-0.160554
-0.035300
-0.482443
-0.067506
-0.261786
-0.100691
-0.227161
-0.482171
-0.617769
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3.668603
2.979958
3.548540
2.865343
3.432374
5.568188
-1.155680
-4.208243
-5.040056
2.828772
-0.752900
-1.428751
-3.564227
6.333643
-2.417588
-4.227281
-5.078047
3.531103
-3.464403
4.328404
4.254033
1.126160
4.185796
5.031446
2.454740
0.607668
1.261917
2.385625
4.434362
4.343723
5.313440
5.982875
-2.863602
5.447248
6.121551
-4.593705
-4.717474
-4.323926
-4.220823
-0.632468
-1.283558

-3.617532
-2.963028
-5.439468
-6.108055
-4.435256
-4.314616
0.727996

1.406470

-4.312926
-4.219508
4.436408
4.355461
3.529122
-5.402146
2.813797
-0.748286
-1.424276
-1.069452
4.191507
5.026455
3.426835
6.545133
-2.486439
0.612049
1.267927
-3.450901
-3.552643
3.652331
2.962723
-2.839676
-0.625393
-1.276606
-2.415261
4.211085
5.065447
2.462795
-3.589510
-2.934961
4.645917
4.710688
1.049122
-4.554596
-4.632816
-5.412982
-6.081550
-3.711861
-3.050749
-4.241776
-5.099429

-4.423355
-4.314196
4.486208
4.568503
3.525929
2.841223
-4.221911
-5.060120

-1.380255
-2.214772
-1.206219
-2.046503
-0.137811
-0.349191
-0.002402
-0.362300
-0.491796
-0.305918
0.139545
0.247541
-0.034947
-0.218425
-0.145899
-0.341446
-0.450002
-0.277453
-0.142919
0.929327
1.765079
-0.142885
-0.509826
-0.672510
-0.237394
0.119510
0.207442
-0.141446
0.781666
1.643601
0.948295
1.797536
-0.170125
0.759561
1.603798
-1.237637
-2.083322
0.949227
1.804721
-0.011009
0.067622

-1.236806
-2.096509
1.103330
1.954028
1.064981
1.899226
-0.037578
0.015132
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