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Figure S9. Cyclic voltammograms of (a) 1(MeCQ,), (b) 1(p-MeOPhCO,), (c) 1(PhCQO,), (d) 1(p-
MePhCQO,), (e) 1(p-CIPhCO,), (f) 1(p-NO,PhCO,), (g) 2(p-MePhCQ,), and 2(o-MePhCQ) in acetonitrile.
Scan rate was 100 mV/s. The working electrode was glassy carbon and the reference electrode was the

Ag/Ag* electrode. The supporting electrolyte was (7-BuyN)PFq.

Figure S10. (a) Cyclic voltammograms of 1(p-MePhCQ)) in acetonitrile in the presence of 0, 1, 2, 4, 6, 8 eq.
of p-MePhCO,H. (b) Plots of the eq. of p-MePhCO,H added to 1(p-MePhCQ,) versus the observed open

circuit potential (Eqcp) of 1(p-MePhCQ,) in the presence of p-MePhCO,H.

Figure S11. Temperature dependence of y\7 values of (a) 1(MeCQ,), (b) 1(PhCO,), (c) 1(p-CIPhCO,), (d)
1(p-MePhCQ,), (e) 1(p-NO,PhCQO,), (f) 2(p-MePhCQO,), and (g) 2(0-MePhCQ) in the temperature range

of 2-300 K under the magnetic field of 1000 Oe. Solid lines represents the best fits.

Figure S12. Magnetic coupling scheme for (a) the 2(RCO,) complexes at 300 K, (b) 2(e-MePhCQ,) at 2 K,

and (c) 2(p-MePhCQ,) at 2 K.
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Figure S13. Thermogravimetric analysis of (a) 1(MeCQ,), (b) 1(PhCQO,), (c) 1(p-MePhCQ,), (d) 1(p-

MeOPhCO,), (¢) 1(p-CIPhCO,), (f) 1(p-NO,PhCO,), (g) 2(p-MePhCO,), and (h) 2(0-MePhCO,).
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Table S1. Reported Manganese Containing Polyoxometalates

Compound The number of Mn"" ions  Ref.
[XMn'"'W,,050H,]" (X =B, Zn, P, Si, Ge) 1 S1
[XMn'""W,,045H,]" (X =B, Zn, P, Si, Ge) 1 S1
[XMn'"Mo,,04H,]" (X =P, Si, Ge) 1 S1
K7[Mn"(H,0)P,W,04] 1 S2
(n-BugN)7 3Ho 7[Mn""BrP, W, O] 1 S2
(NH,),[Mn"VXMo,,04,] (X = U, Th) 1 S3
A7[XMn'VW,,05H] (A =K, Cs, TBA®, THAP; X = Zn, B, Si) 1 S4
a-Ko_,[AIMN™W,,05] (11 =2-4) 1 S5
Rbg[As;Mn'W,404s] 1 S6
TBA;[Mn"™o05(C4HsO3NO,)(CsHgOsNH,)] 1 S7
TBAs[Mn"(N3)PW;,03] 1 S8
TBAs[ {Mn'N}PW, 03] 1 S8
TBA;[Mn"™o0,5((OCH,);)CN=CHCsH4(B(OR),),] (R = H, Me) 1 S9
TBA;[Mn"™o40,5((OCH.,);)CN=CHCsH4(BO»(CH,)3), ] 1 S9
TBA;[Mn""™o0;5{(OCH,);CNHCOR ] (R = CsHs, CsHy) 1 S10
(C16H36N)[MnMogO15((OCH,);C-NH-CO-CH,-Cl),] 1 S11
TBAs[MogO1sNC(OCH,)sMn"™Mo40,5(OCH,);CNH, ] 1 S12
Kis[NaH,Mn'"W ,F¢Oss1] 1 S13
Kg[NaH,Mn"(H,0)W7F¢Oss] 1 S13
Ko [NaH,Mn™ (OH)W,;F¢Oss] (=4, 5) 1 S13
TBA;H o[Mn"(A-0-SiW4O34),] 1 S14
[Na(H,0)s](NH4)7[P2W15056Co3(H,0)3(OH);Mn'(CO);] 1 S15
X7[MnV;055] (X =K, Na, NH,, Li) 1 S16
Ks[MnV;,05,] 1 S17
XusHos[MnV,,05,] (X = Cs, NH,) 1 S17
KuLio[Mn'VV ,040] 1 SI8
TBA;[DMAS(MnCI)V,,04,Cl] 1 S19
TBAL[PW,,03M"OH,] 1 $20
TMA%[H,Mn'YNb, (03] 1 S21
(NHy)1o[Mn(H,0)4(P2M050,3),] 1 S22
K9Na2[HMn(Nb6019)2] 1 S23
Na [WZnMn™»(ZnWsOs4)2] (1 =2, 3) 2 S24
A4[HeSiMn", W 1,040] (A = TBA, (CH;);PhN) 2 25
TBA; sHs s[SiMn"Mn!VW ,040] 2 $25
Ko[HeSiMn,W,040] 2 $25
K. NagMn[ {SiMn",; W014(H,0)} ] 2 $26
Nay7[NigMn,P3;W4004(H,0)5] 2 S27
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Table S1. Reported Manganese Containing Polyoxometalates (continue)

Compound The number of Mn"" ions  Ref.
TEASTBAH[{(y-SiW10036)Mn'y(OH)»(N3)o s(H20)0.5} 2(1t-1,3-N3)] 2 S28
[FeMn>(H,0)(FeWg0s),]01620~  (n=2, 3) 2 $29
Ke¢[Mn!",SiW,037(OH)(H,0)] 2 S30
Ko[Mn'3V5,064] 2 S31
TBA4[(MnCl),V,03,Cl] 2 S19
Nay o [WMn™5(ZaWeOsa)] (1 =2, 3) 3 $24
Cs4K11[(B2-SiW1Mn!'O330H);] 3 S32
K1 Na[As, W5 {Mn"(H,0)}30¢6] 3 S33
TMANas[(Mn'(H;0))5(SbWgO33)s] 3 S34
Nag »s[(Mn"'(H,0))2.25(WO(H20))0.75(AsW5033)2] 3 S34
NasKo[Mn'(Hy0)Mns(AsWoOs5)s] 3 S34
NaoK i Hy[Mn"™Mn (H,0)5SiWsOs7]2 3 S35
KCs[C(NH,);].[Mn"3(H,0)5(A-a-PWoO3,),] 3 S36
KsH;[Mn!V3V,040] 3 S37
Xs[HMn;V,050] (X = K, NHy) 3 17
Na, 5Ky 5[Mn''3(OH)3(H,0)3(A-0-SiWs034)] 3 34
K4[Mn'"3(OH)3(H,0)3(A-0-SiW¢034)] 3 34
NaK;[Mn'"';(OH);(H,0)3(A-B-SiWoO34)] 3 34
K4[Mn",(OH)3(H,0)3SiW034] 4 S34
Na, (,[MnH4(H20)2(P2W1 5056)2] 4 S38
K o[Mny(H,0)2(PWO34),] 4 S39
Ko[Mn"™Mn'"3(H,0)2(PW034)1] 4 S39
K 5Cs7s[Mn"sMn"(OH),(PW4034),] 4 S39
DMA ;s 33H,Mn'! 33[(0-P,W15056)Mn'!sMn!VO3(OAc?);] 4 35
KnNag[ {XMn"(113-0),(1,-OH),(H,0)(CO3) } (B-SiWs031);] (X =Dy*:n=7,X=K" 4 S40
n=29)

TBA,[FeMn', {Ln(CsH;05)}05(SiWsOs4)]  (Ln = Gd, Dy) 4 S41
(Hzen#)sNa(H,0),H[H ¢ {[Mn"(OH),],W;03,} {Ag4O3[Mn"(OH,)]>} (SbWoO33)]; 4 S42
KsMng s[ {Ln(H>0)¢} - Mn'ly(B-a-SiWoOs0)o(H>0),]  (Ln = La, Nd) 4 S43
KsMn[{Ln(H>0)s},Mn'ly(B-a-SiWoOs,)»(H>0),]  (Ln = Gd, Dy, Er) 4 S43
KsMnH,[Mn!'y(B-0-SiWoO34)2(H,0)s] 4 S43
Kis[ {Mn'(H,0)s} » {Mn(H,0), } {Mn"3(B-a-SiWO30(OH))(B-B-SiWo033(OH)(H,0))2] 4 S43
TBA;[Mn'",Mn'V,V,01(OAc)] 4 S44
Nayo(H20)42[ {Dy(H20)6} 2 {Mny(H20)2(P2W15056)2} ] 4 S45
Na,[ {Mn'(bpy)},Na(H,0),(Mn''Cl), {Mn''(H,0)} ,(XWy033),] (x=9,n=2,m=1for 5 S46
X=As,x=8,n=1,m=2 for X=Sb)

[{Gd(H;0)s} 4 {Mn"(H,0)s} > {Mn'4(H,0),P;W 300112} ] 6 S47
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Table S1. Reported Manganese Containing Polyoxometalates (continue)

Compound The number of Mn"" ions  Ref.
NayK(C4HoNO)7{ [G5W9034]2[MHIH4MIIHzO4(H20)4] } 6 36
(C4HoNO)12{[SiWO34]> [MHHI4MHHzO4(H20)4] } 6 36
Na;7[MngP3W34094(H,0),] 6 S48
DMAGH,[ {0-P,W405,(OH),} {CelVMn!V40o(OAc)s} ] 6 S49
Rb; K¢[Rbc(GeW 0Mn",054)5] 6 S50
Na,oHg[Mn",Mn"",Ge3 W,4094(H,0),] 6 S51
K g[Mn,Mn'y(u3-0)(H,0)4(B-B-SiW503 )(B-B-SiWeO034)(7-SiW 10O36)] 6 S52
Nay Lijp[Mnlg(PWO6)(0-P, W 5056)2(H20); ] 6 S53
(Hzdeta")4[(B-0-SiW¢034),Mn"yMn",04(H,0),4] 6 S54
[Hzen]s[(B-a-SiWO34),Mn'yMn',04(H,0),(Hen),] 6 S54
[Hoppz's[H,1,3-dap],[(B-a-SiWO34):Mn",Mn',04(H,0)x(ppz),] 6 S54
Hu[Hoppz]a[(B-a-SiWo034),Mn™Mn"™,0,4(H,0),(Hppz),] 6 S54
[Hyppz]3[Hsdeta],[(B-a-SiWO34),Mn"Mn"™,04(ppz)4] 6 S54
[Hoppz],[Hyen]y[(B-a-SiWo034),Mn!,Mn,04(Hppz)4] 6 S54
NaseKi1[{a-PaW 15056} 6 { CesMna(p3-0)a(p2-OH)2 }3(p2-OH)2(H,0)2(POy) | 6 S55
Naj4[(a-P2W5056),Mn"Mn'"Og(H,0)s] 7 S56
Ko [Mn(H,0), {Mn3(H,0)(B-B-GeWs033(OH))(B-B-GeWs030(OH))} 2] 7 857
K;s[Mn', {Mn!"(H,0)sMn"'3(HO)(B-b-SiW¢034)(B-b-SiW02) } 2] 8 S58
NasLizo[W4oMn"oPgO174(OH)s(H,0)s] 9 S53
K 4Nag[Mn"sMn™V,04(OH) 15(H;0)12(A-B-AsWy034)4] 10 S59
(C4H1oNO)4o[ W7, Mn,M0565X 7] (X = Si, Ge) 12 S60
K;4Nay7[(Mn'5Mn")02(PO4)s(PW9O34)4] 14 Sel
NayHsDMA 5[ {Mn"";Mn"V404(OH)>(OH2) } 2(W6022)(Ha W50132)2(Ha W13046)2] 14 S62
Kio[H31(NbsP2 W 12062)6 {Mn'"'3(OH)3(H20)6 }4 {Mn'" 75Nag »5(H>0)4} 4] 15 S63
Nayo 5Css s[ {Mn'"!1(Mn"§Os(OH)6(PO4)4} (A-0-SiW¢O34)4] 16 Se4
NajgRb o[ {Mn";Mn";,(OH),2(POy4)4} (A-0-SiWo034)4] 16 S64
Nazy[Mn'19(OH)12(SiW0037)6] 19 S65
TBA4[ {y-P,W1,04sMn'4(H,0)5} 4(H,0)4] 16 S66
TBAg[ {y-P,W1,04,sMn")Mn',(acack),(OAc) 4] 24 S66
KseLizaH 4[Mn'yoP3,W124Oss5] 40 S67

a. TBA = tetrabutylammonium, b. THA = tetrahexylammonium, c. DMA = dimethylammonium, d = tetramethylammonium, e =
tetracthylammonium, f. OAc = acetate, g. en = ethylenediamine, h. diethylenetriamine, i = piperazine, j = diaminopropane, k. acac =

acetylacetonate.
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Table S2. Crystallographic Data of 1(MeCO,), 1(PhCO,), 1(p-MePhCQO,), 1(p-CIPhCO,), 1(p-

NO,PhCO,), 2(p-MePhCO,), and 2(0-MePhCO,)

1(MeCO,) 1(PhCQO,) 1(p-MePhCO,) 1(p-CIPhCOQO,)

formula Cs:Hi30MngNO35Vs  CroH 54MngN 1405, Vg CeoH4oMngN;1047Vs  CroHi54CLbMngN 6056V
fw 2184.77 2751.22 2622.14 2948.16
crystal

monoclinic monoclinic triclinic monoclinic
system
space

P2,/c (no.14) P2)/c (no.14) P-1 (no.2) P2,/c (no.14)
group
a (A) 14.4163 (3) 15.1262 (4) 14.8347 (4) 15.2732 (7)
b (A) 24.0448 (5) 16.2033 (4) 14.9350 (4) 16.3157 (7)
c (A) 13.6611 (3) 24.7209 (6) 26.9416( 6) 24.4982 (11)
o (deg) 90 90 84.8770 (10) 90
[ (deg) 116.8570 (10) 99.968 (1) 88.8120 (10) 6053.1 (5)
y (deg) 90 90 65.6960 (10) 90
V(A3) 4224.66 (16) 5967.5 (3) 5417.5 (2) 6053.1 (5)
Z 2 2 2 2
temp. (K) 90 (2) 90 (2) 90 (2) 90 (2)
GOF 0.990 1.029 1.031 1.029
R1

0.0353 0.0693 0.0501 0.0712
[1> 20(1)]
wR2

0.0804 0.2197 0.1408 0.2019
[1> 20(1)]

R1=YFo| = |Fl/Z|Fo|. wR2 ={Z[W(F* = FAV ZIWEF?) T}

S7



Table S2. Crystallographic Data of 1(MeCO,), 1(PhCO,), 1(p-MePhCQ,), 1(p-CIPhCO,), 1(p-

NO,PhCOQ,), 2(p-MePhCQ,), and 2(0-MePhCQO,) (continue)

1(»-NO,PhCO) 2(p-MePhCO,) 2(0-MePhCO,)

formula C34H73Mn3N;056V, Cs7.5H1185MngNg sO30Vs  CsgH 1aMngNsO36Vg
fw 1364.57 2262.24 2170.68
crystal
monoclinic triclinic monoclinic
system
space
P2/c (no. 14) P1 (no. 1) P2/c (no. 14)
group
a (A) 15.2949 (4) 13.2975 (4) 14.2609 (3)
b (A) 16.3939 (4) 19.0223 (5) 24.8229 (5)
c (A) 24.2876 (6) 20.3933 (6) 13.5776 (3)
o (deg) 90 81.7410 (10) 90
[ (deg) 96.3330 (10) 72.9210 (10) 117.4990 (10)
y (deg) 90 73.9560 (10) 90
V(A3) 6052.8 (3) 4727.9 (2) 4263.69 (16)
Z 4 2 2
temp. (K) 90 (2) 90 (2) 90 (2)
GOF 1.063 1.052 1.034
R1
0.0620 0.0699 0.0490
[1> 20(1)]
wR2
0.1912 0.2015 0.1261
[1> 20(1)]

R1=YFo| = |Fl/Z|Fo|. wR2 ={Z[W(F* = FAV ZIWEF?) T}



Table S3. Selected BVS Values of 1(RCO,) and 2(RCO,)

1(MeCO,) 1(PhCO,) 1(p-CIPhCO,) 1(p-NO,PhCO,)
Mn3* Mn** Mn3* Mn#** Mn3* Mn** Mn3* Mn**
Mnl 3.15 3.09 3.34 3.28 3.45 3.38 3.24 3.17
Mn2 3.09 3.03 3.12 3.06 3.13 3.07 3.10 3.04
Mn3 3.85 3.77 3.80 3.73 3.63 3.57 3.87 3.80
1(p-MePhCO,) 2(p-MePhCO,) 2(0-MePhCO,)
Mn3* Mn** Mn3* Mn** Mn?* Mn*
Mnl 3.09 3.03 3.86 3.79 4.02 3.95
Mn2 3.24 3.18 3.20 3.14 3.13 3.07
Mn3 3.81 3.74 3.80 3.73 3.58 3.51
Mn4 3.13 3.07 3.62 3.55 - -
Mn5 3.30 3.24 3.97 3.89 - -
Mn6 3.67 3.60 3.12 3.06 - -
Mn7 - - 391 3.84 - -
Mn38 - - 3.10 3.04 - -
Mn9 - - 391 3.84 - -
Mn10 - - 3.96 3.88 - -
Mnll - - 3.47 3.40 - -
Mn12 - - 3.27 3.21 - -
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Table S4. Selected Bond Lengths (A) and Angels (deg) for 1(RCO,) and 2(o-MePhCO,) (Left; R = Me, Ph,

p-CIPh, p-NO,Ph, p-MePh) and 2(p-MePhCOQ,) (right)

1(MeCOy) 1(PhCOy) 1(p-CIPhCOy) 1(p-NO,PhCO,) 2(0-MePhCOy)
Bond Lengths (A)
Mnl-:-Mn2 2.8337 2.843 2.846 2.8537 2.841
Mnl---Mn3 2.9825,2.9996 2.950,2.976 3.069, 3.040 2.9651,2.978 2.9165,2.884
Mn2---Mn3 3.0639, 3.0722 3.043,3.059 2.976,2.928 3.0467, 3.035 3.1326, 3.1167
Mn3:--Mn3* 2.8729 2.926 2.991 2.906 3.0533
Mn3*—O a1 2.151-2.318 2.109-2.298 2.073-2.298 2.129-2.273 2.162-2.440
Mn**—Oequatrial 1.909-1.953 1.908-1.937 1.907-1.936 1.914-1.948 1.911-1.922
Mn*-O 1.912-1.939 1.903-1.985 1.905-2.055 1.899-1.957 1.881-1.949
Bond Angles (deg)
Mn1-O-Mn2 94.72,94.97 95.3,95.7 95.6,95.9 95.3,95.7 95.7,95.7
Mn1-O-Mn3 92.07,100.7 93.5,99,8 92.3,100.7 92.6, 100.6 95.5,97.6
Mn1-O-Mn3* 92.75,101.5 92.6,100.7 94.3, 98.9 93.0, 100.4 94.2,99.1
Mn2-0O-Mn3 92.03,105.5 90.9, 105.6 91.8,104.8 92.3,104.6 87.8,109.0
Mn2-O-Mn3* 92,36, 106.0 91.9,104.8 89.5,105.9 91.8,104.7 89.1, 108.8
Mn3-O-Mn3* 96.6 97.2 97.6 97.1 98.2
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Table S4. Selected Bond Lengths (A) for 1(RCO,) and 2(RCO,) (continue)

1(p-MePhCO,)

2(p-MePhCO,)

Bond Lengths (A)

Mnl---Mn2 2.8431
Mnl---Mn3 3.0433,3.0554
Mn2---Mn3 2.9716,2.9786
Mn3---Mn3* 2.9278
Mn4---Mn5 2.8585
Mn4---Mn6 3.0343, 3.0483
Mn5---Mn6 2.9829, 2.9609
Mn6---Mn6* 2.9992

Mn** Ol 2.108-2.277
M0 Ocquaiar~ 1.912-1.951
Mn*-O 1.917-2.015
Bond Angles (deg)
Mnl-O-Mn2  94.8,95.1
Mnl-O-Mn3  92.1, 105,3
Mnl-O-Mn3* 92.0, 104.8
Mn2-O-Mn3  92.4, 100.7
Mn2-O-Mn3* 92.7,100.4
Mn3-O-Mn3* 974
Mn4-O-Mn5  96.0,95.5
Mn4-O-Mn6  90.8, 105.2
Mn4-O-Mn6* 91.8, 104.5
Mn5-O-Mn6  93.4,100.1
Mn5-O-Mn6*  92.6, 101.1
Mn6-O-Mn6* 98,0

Bond Lengths (A) Bond Angles (deg)
Mnl:-Mn2 2.846 Mn1-O-Mn2 94.9,95.6
Mnl:--Mn3(4) 2.922,2.892 Mn1-O-Mn3 94.6, 99.4
Mn2---Mn3(4) 3.105, 3.106 Mn1-O-Mn4 94.3,98.3
Mn3:-Mn4 3.033 Mn2-0O-Mn3 89.6, 110.0
Mn3::-Mn5(6) 2.880, 3.100 Mn2-O-Mn4 86.7,109.3
Mn4:--Mn5(6) 2.932,3.097 Mn3-O-Mn4 99.1,97.0
Mn5::-Mn6 2.846 Mn3-O-Mn5 96.0, 96.8
Mn7::-Mn8 2.848 Mn3-0O-Mn6 89.2,106.9
Mn7--Mn9(10)  2.901,2.896  Mn4-O-Mn5 94.1,99.3
Mn8:--Mn9(10) 3.092, 3.084 Mn4-O-Mn6 89.9, 105.7
Mn9---Mn10 2.939 Mn5-0O-Mn6 95.5,96.2
Mn9---Mnl1(12)  2.965, 3.105 Mn7-0O-Mn8 95.3,94.6
Mnl0---Mnl1(12) 2.956,3.103 Mn7-0O-Mn9 95.8,99.4
Mnl1:--Mnl2 2.840 Mn7-0O-Mnl0 95.2,98.2
Mn3—Ogial 2.119-2.442 Mn8-0O-Mn9 90.8, 108.3
Mn3*-Ocquatrial 1.890-1.943 Mn8-0O-Mnl10 91.0, 107.0
Mn*-O 1.870-1.990 Mn9-O-Mnl10 97.2,98.3
Mn9-O-Mnl1 93.8,99.8
Mn9-O-Mn12 89.2, 108.1
Mn10-O-Mnl1 94.0, 99.5
Mn10-O-Mn12 88.8,107.3
Mn11-O-Mnl2 96.2,95.8
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Table SS. The best fitting parameters for 1(RCO,) and 2(RCO,)

1(MeCO 1(PhCO 1(p- 1(p- 1(p- 2(o- 2p-
) ) CIPhCO,) MePhCO,) NO,PhCO,) MePhCO,)  MePhCO,)
J 6.6cm?! 3.0cm’! 1.9 cm™ 0.83 cm™ 6.2 cm™! —7.0 cm™! —15 cm™
—43
J =54 cm?! 50 cm™ -50 cm™ —61 cm™ - 10 cm™
cm™!
J? 82cm!' 2.8cm™ 3.8 cm™ 1.5cm™ 9.4 cm™ - -
TI 3.5x10*  3.5x10*
3.5x10%cm? 3.5x10%cm?®  3.5x10%cm?  4.1x10%cm?® 4.1x10%cm?
cm? cm?
p mol™~! mol™! mol™! mol™! mol™!
mol™! mol™!
—0.83
0 0cm! —-1.7 cm™! —-0.91 cm! —0.44 cm™! 0cm’! —0.10 cm™!
cm™!
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a b
obs. M obs. ML
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a {(Et4N)6Mn606(V4013)2(CH3C02)}+ 2089.3
b {(BtN);MngOg(V4015),(CHsCO), 22782

Figure S1. Positive-ion CSI-MS spectrum of 1(MeCQ,) in acetonitrile. The table shows the assignment of

peaks.
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Figure S2. IR spectra of (a) 1(MeCQ,), (b) 1(PhCQy,), (c) 1(p-MePhCO,), (d) 1(p-MeOPhCQO,), (¢) 1(p-

CIPhCO,), () 1(p-NO,PhCO,), (g) 2(p-MePhCO,), and (h) 2(o-MePhCO,).
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b {(BtN);MngOg(V4015)2(CHsCeHLCO,) 1+ 24302

Figure S3. Positive-ion CSI-MS spectrum of 1(p-MePhCQ,) in acetonitrile. ~ The table shows the

assignment of peaks.
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a {(Et4N)6Mn606(V4O13)2(C1C6H4C02)}+ 2185.0
b {(BtN);MngOg(V4015)5(CICeH,CO, )1+ 2470.1

Figure S4. Positive-ion CSI-MS spectrum of 1(p-CIPhCQ,) in acetonitrile. ~ The table shows the

assignment of peaks.
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a H(Et4N)MngO¢(V40,3)2(NO,CsH4CO,) 2196.0
b {(Et;N);MngOg(V4013)s(NO,CeH,CO,), ) 24922

Figure S5. Positive-ion CSI-MS spectrum of 1(p-NO,PhCO,) in acetonitrile.  The table shows the

assignment of peaks.
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Figure S6. Positive-ion CSI-MS spectrum of 2(0-MePhCQO,) in acetonitrile. =~ The table shows the

assignment of peaks.
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Figure S7. Positive-ion CSI-MS spectrum of 2(p-MePh) in acetonitrile. The table shows the assignment of

peaks.
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Figure S8. UV-Vis-NIR spectra of 1(p-MePhCQ,) (black line) and 2(p-MePhCO,) (red line) in acetonitrile

(2.0x10°5 M).
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Figure S9. Cyclic voltammograms of (a) 1(MeCOQO,), (b) 1(p-MeOPhCQ,), (c) 1(PhCO,), (d) 1(p-

MePhCQ,), (e) 1(p-CIPhCQO,), (f) 1(p-NO,PhCQO,), (g) 2(p-MePhCQO,), and 2(o-MePhCQO,) in acetonitrile.

Scan rate was 100 mV/s. The working electrode was glassy carbon and the reference electrode was the

Ag/Ag" electrode. The supporting electrolyte was (n-BuyN)PFg.
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Figure S10. (a) Cyclic voltammograms of 1(p-MePhCQ,) in acetonitrile in the presence of 0, 1, 2, 4, 6, 8 eq.
of p-MePhCO,H. (b) Plots of the eq. of p-MePhCO,H added to 1(p-MePhCQ,) versus the observed open

circuit potential (Eqcp) of 1(p-MePhCQ,) in the presence of p-MePhCO,H.
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Figure S11. Temperature dependence of y T values of (a) 1(MeCQ,), (b) 1(PhCQ,), (c) 1(p-CIPhCOQO,), (d)
1(p-MePhCQ,), (e) 1(p-NO,PhCQ,), (f) 2(p-MePhCQO,), and (g) 2(0-MePhCQ) in the temperature range

of 2-300 K under the magnetic field of 1000 Oe. Solid lines represents the best fits.
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Figure S12. Magnetic coupling scheme for (a) the 2(RCQ,) complexes at 300 K, (b) 2(e-MePhCQO,) at 2 K,

and (c) 2(p-MePhCQO,) at 2 K.
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Figure S13. Thermogravimetric analysis of (a) 1(MeCQ,), (b) 1(PhCO,), (¢) 1(p-MePhCQ,), (d) 1(p-

MeOPhCO,), (¢) 1(p-CIPhCO,), (f) 1(p-NO,PhCO,), (g) 2(p-MePhCO,), and (h) 2(0-MePhCO,).
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