This journal is T‘ﬂ'éc a¢e

is journalis oya

Electronic Supplementa Materl ES ansactions.
6?1’ { nsactions.
OClI emls ry

ety

Supporting Information

Spin-crossover system between S=5/2 and S=1/2 states observed in the
iron (lll) porphyrin complexes axially coordinated two pyridine-N oxide
derivatives

Yuki Ide,® Nami Murai,? Hiroki Ishimae,® Masaaki Suzuki,® Shigeki Mori,"™® Masashi Takahashi, *

Mikio Nakamura,*¢ Katsumi Yoshino, and Takahisa lkeue*?

a. Department of Chemistry, Interdisciplinary Graduate School of Science and Engineering, Shimane University, 1060
Nishikawatsu, Matsue 690-8504, Japan.

b. Advanced Reserch Support Center, Ehime University, 2-5, Bunkyo-cho, Matsuyama, 790-8577, Japan.

c. Department of Chemistry, Faculty of Science, Toho University, Funabashi 274-8510, Japan

d. Shimane Institute for Industrial Technology, 1 Hokuryo, Matsue, Shimane 690-0816, Japan

E-mail: ikeue@riko.shimane-u.ac.jp

Table of Contents

Crystallographic data: TAble S.......oviiiciieie et eer e sre e sn s aerbenns S2
CUNIE PIOTS: Fig. ST1-SB...vicriieirieriiiiieicte ettt st st ereee e s aeb e se e sbesaeensasssesbennessesrsons $3-S5
EPR g VAlUES: TABIE S2...uoeecee ettt ettt et et r b e saesas v et e seesne e S6
VANt HOTE PlOTS: FIZ. ST vttt ettt vea e b ebesanesaeb e e sresbesnnannens S6
>TFe MOSSDAUET SPECLIA: Fig. S8..uvviuiiiiieieesieieecte sttt st sttt st sas st st sessns s S6
ORTEP drawings: Fig. SO-S1L......coviiieiiirieiie ettt etre e ete et e raesvaeseesbeser e sresasaennn e S7-S8
Crystal packing diagrams: Fig. S12-S15.......cuvmireriiiire ettt e sn e e ens $8-S9
SPiN crossover SYStem: SChEME Sl.......ouiviieie et e s eraesbennes S9

S1



Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives

Table S1 Crystallographic data of 1a-e and 2.

Campaund 1a- 20HCl; 1e 1 1e - 2 toluene 2+ CHCl 4 2.5 toluene
Temparatuse (K} 200(2) 300(z2) 100(2) 100(2) 1oo(z)

Chemical formala o HgN O C1 FeBF - 2CH,CI,) CogHgMe 0 FeBF, CoglggNg O FeBF, oy NGO, FeBF, - 2{CH) CyghzgNgOyF o FeBF, « CHLCL 2.5(C,H,)
Formula weight 1352.61 1141.92 114192 1384.28 1706.80

Crystal size [mm) 0.15x015x0.10 025 x 0,10 x 0.08 0.50 x 0,49 x 0.40 0.20 % 0.05 x 0.02 018 x 0,06 x 0.02

Crystal color brown brown black black

Crystal system Triclinic Monoclinic Monaclinic Triclinic Triclinic

Space group PT Cyfe £yt PT

Wave length | &) 071075 0.71075 0.71075

alA) 25.363(5) 14.352(2) 14.756(2)

blA] 14.931(3] 15.273(2) 15.299{2]

clA] 17.644(4] 18.23003) 18.938(2)

) 50 S0 T0.093(8) 52.515{14)

] 112.6173) 114.161(3) 76.760(9) 108.315(10)

¥%) 77.769(3) 117.216(8)

Volume | A7) 6168(7) 5966{2} 3616(1) 3619.3(8]

z 4 4 2

Density {Cabeulated) g em ™) 1.381 1.230 1271 1271 1611

Absarption coefficient [mm '} 0,540 0305 0316 0273 0410

Absorption comection Fulti-sean multi-scan multi-scan multi-sean multi-sean

Max, and Min, transmission 0.948 and 08563 0.976 and 0.928 0.987 and 0.984 0.995 and 0.947 0.992 and 0.930

F (000} 1398 2396, 2396 1462 1724

o Range for data collection (%) 2.0110 28.00 162 to 28.00 22910 28.00 1.90 10 26.5 21210265

Index ranges -A7<she=17, -1Beske=18, -2f<=le=26  -3deshezil, -10¢skes10, -23eslesd  -Ieshe=3d, -19<skes19, -23e=ke=2d  -18cshe=18, -19cske=19, -FReslezd  -1B<shes18, -19<ske=19, -23e=le=2d
Reflections collected 15661 7452 7218 14974 14590

Independent reflectians 12684 (R, = 0.06E3] 5678 [R,,, = 0.0650] 6683 [R,., = 0.0985] 10409 [R,,, = 0.0977] 10094 [R,,, = 0.0877]
Fefinerment method Full-matrlx least-squares on F Full-matrix least-squares on F Full [ g Full Ieast-sqy on B Full-matrhs least-squares on £
Datarestraints/parameters 15661 / 6 / B36 7452 ) 81 f 401 7218/ 60 f 401 974 /0 ) 922 14590 / 375 / 1163
Goadness-of-fit an F 1.053 1142 1142 1.046

Final & indices (r>20/)] R, = 0.0683, wh, R, = 0.0680, wk, = 01802 | = 0.0985, wh, = 0. 0.0877, wht Ry = 0.0988, wRy = 0.

R indices {all data) R) = 0.0843, wh R; = 0.0897, wk) = 0.1975 R; = 0.1067, wRy = 0. Ry = 0.1382, wh) Ry = 0.1373, wR) = 0.2368
Largest peak and hole {e &%) +0.81 and 0,91 .29 and -0.54 +4.57 and -0.50 +8.56 and -0.45 +8.90 and -0.51
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives
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Fig. S1 Curie plots of proton signals of 1a taken in CD,Cl; solution.
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Fig. S2 Curie plots of proton signals of 1b taken in CD,Cl; solution.
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives
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Fig. S3 Curie plots of proton signals of 1c taken in CD,Cl, solution.
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Fig. S4 Curie plots of proton signals of 1d taken in CD,Cl; solution.
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives
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Fig. S5 Curie plots of proton signals of 1e taken in CD,Cl, solution.
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Fig. S6 Curie plots of proton signals of 2 taken in CD,Cl; solution.
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives

Table S2  EPR g values of 1a-e and 2.

EPR (CH,Cl, / toluene, 15 K) EPR (solid, 4 K)

Complex 81 82 B3 g1 g B3
1a 5.94 594 1.99 5.62 5.62 1.98
1b 5.88 5.88 1.99 5.68 5.68 1.95
1c 5.89 5.89 1.99 2.41 2.23 1.92
1d 5.68 5.68 1.99 241 223 1.99
241 222 1.92
1le 239 221 1.93 241 222 1.93
2e 242 222 1.92 2.37 219 1.95

—&— 1e: In(Ksc)
—o— 2: In(Ksc)
y = 5.3306 - 1087.5x Rf 0.99795

5 y=4.7738 - 1509.6x R=0.99951
‘ T T

5 ! .
0003 0004 0005  0.006
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Fig. S7 Van't Hoff plots for 1e(black) and 2(red).
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (Ill) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives
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Fig. S8 57Fe Mossbauer spectra of 1e taken for a microcrystalline sample at 294 (upper) and 78 K (lower).
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives

(a) (b)

Fig. S9 ORTEP drawing of 1a*2CH,Cl, (100 K) seen along the: (a) O-Fe-O and (b) N-Fe-N axis, showing the thermal
ellipsoids at 30% probability level. Hydrogen, solvent, and counter anion atoms are omitted for clarity.

(b)

Fig. S10 ORTEP drawing of 1c (300 K) seen along the: (a) O-Fe-O and (b) N-Fe-N axis, showing the thermal ellipsoids
at 30% probability level. Hydrogen, solvent, and counter anion atoms are omitted for clarity.
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1/2 states observed in the iron (Ill) porphyrin complexes

5/2and S

axially coordinated two pyridine-N oxide derivatives

Spin-crossover system between S

)

(b

)

(a

O and (b) N-Fe-N axis, showing the thermal

Fig. S11 ORTEP drawing of 1e*2toluene (100 K) seen along the: (a) O-Fe-

ellipsoids at 30% probability level. Hydrogen, solvent, and counter anion atoms are omitted for clarity.
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Fig. S12  Crystal packing diagrams of 1c viewed along with the a axis at 100K(a) and 300K(b).
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Fig. S13  Crystal packing diagrams of 1c viewed along with the b axis at 100K(a) and 300K(b).
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Spin-crossover system between S=5/2 and S=1/2 states observed in the iron (lll) porphyrin complexes
axially coordinated two pyridine-N oxide derivatives
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Fig. S14 Crystal packing diagrams of 1c viewed along with the c axis at 100K(a) and 300K(b).
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Scheme S1 Spin crossover between S=5/2(high spin state) and S=1/2(low spin state) for these Fe(lll) porphyrin

complexes.
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