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Fig. S1. IR spectra of the Ligand (H,L) and all complexes.
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Fig. S2. 'H NMR of N,N'-bis(3-methoxy-5-methylsalicylidene)-ethane-1,2-diamine in CDClj;
atr.t.
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Fig. S3. 3C NMR of N,N'-bis(3-methoxy-5-methylsalicylidene)-ethane-1,2-diamine in CDClj;
atr.t.
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Fig. S4. '"H NMR of complex 1 in DMSO-d¢ at r.t.

910z
18'88
806

B62'6E
05°6€
LL6E

z6'6e
cLop’
0987

P95~
6695

£6'9L,
SrlL
69121~
0LvZL—
veozL’

Lo LEL—

eVesik--
SEPSL—

L0891 —

1)
NO (@)
— NH%V\|N\\/W
z / \ /M
T o)
z\ O
\ N

L

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

Fig. S5. 3C NMR of Complex 1 in DMSO-dg at r.t.
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Fig. S6. 'H NMR of Complex 2 in DMSO-dg at r.t.
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Fig. S7. 3C NMR of Complex 2 in DMSO-dg at r.t.
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Fig. S8. 'H NMR of Complex 3 in DMSO-dg at r.t.
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Fig. S9. 13C NMR of Complex 3 in DMSO-d; at r.t.
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Fig. S10. 'H NMR of Complex 4 in DMSO-dg at r.t.
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Fig. S11. 13C NMR of Complex 4 in DMSO-dg at r.t.
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Fig. S12. '"H NMR of Complex 5 in DMSO-dg at r.t.
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Fig. S13. 13C NMR of Complex 5 in DMSO-dg at r.t.
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Fig. S15. 13C NMR of Complex 6 in DMSO-d; at r.t.



Fig. S17. A part of crystal packing showing hydrogen bonding interaction in 2.



Fig. S18. Packing diagram of 4 showing inclusion of dodecameric water cluster.



Fig. S19. A part of crystal packing showing hydrogen bonding interaction in 5.

Fig. S20. A part of crystal packing showing hydrogen bonding interaction in 6.
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Fig. S21. '"H NMR of the catalytic product PHX in DMSO-d¢ at r.t.
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Fig. S22. 3C NMR of the catalytic product PHX in DMSO-d¢ at r.t.
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Fig. S23. HR-MS of the species B (m/z = [Mp + 2H,0 + Na]* = 580.1470; calculated m/z =
580.1848 for CycH3;,CoN3;0O7Na) whichisa 1 : 1 complex—substrate aggregate of a monocationic

species of composition [Co™(L)(OAP)(H,0),Na]".
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Fig. S24. HR-MS of the intermediate B (m/z = [Mp + 2H,0 + K]* = 596.1357; calculated m/z
=596.1209 for C,sH3,CoN30-K) for the cationic species [Co"(L)(OAP)(H,0),K]*
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Table S1: Selected bond distances (A) for complexes 1—4

Bonds distances 1 2 3 4 5 6
Col Col’
Co-01 1.9107(11) | 1.899(2) 1.8982(13) | 1.8960(2) 1.911(3) 1.901(3) 1.9026(17)
Co-02 1.9013(12) | 1.906(2) 1.8900(14) | 1.8992(2) 1.892(3) 1.901(3) 1.8958(16)
Co-Nl1 1.8996(14) | 1.884(3) 1.8818(17) | 1.886(2) 1.889(4) 1.889(4) 1.900(2)
Co—N2 1.8883(14) | 1.897(3) 1.8928(17) | 1.887(2) 1.887(4) 1.887(4) 1.8857(19)
Co-N3 1.9546(14) | 1.935(3) | 1.9774(17) | 1.962(2) 1.966(3) 1.996(3) | 1.9543(19)
Co-N4 1.9498(14) | 1.933(3) 1.9632(17) | 1.962(2) 1.976(3) 1.976(3) 1.9699(19)
Bond Angles
1 2 3 4 5 6
Col Col’

0O1-Co—N3 90.98(6) 88.34(10) | 88.48(6) 89.55(10) 89.71(13) | 89.66(12) | 87.47(16)
0O1-Co—N4 89.03(6) 89.19(10) | 88.80(6) 89.34(9) 88.25(13) | 89.66(12) | 86.95(16)
02-Co-0O1 86.01(5) 86.63(9) 87.21(6) 88.51(9) 88.15(11) | 89.35(12) | 88.46(14)
02-Co-N3 88.89(6) 89.57(10) | 89.49(7) 89.34(10) 88.33(12) | 88.95(13) | 88.29(16)
02-Co-N4 90.78(6) 87.31(10) | 88.40(7) 88.49(10) 88.82(12) | 88.60(13) | 88.26(16)
N1-Co-Ol 94.03(6) 93.13(11) | 93.47(6) 93.94(10) 92.97(14) | 92.09(13) | 94.23(16)
N1-Co-02 177.60(6) | 179.44(11) | 179.15(7) | 177.52(10) | 178.79(14) | 178.43(13) | 177.28(17)
N1-Co-N3 88.71(6) 90.93(11) | 90.03(7) 91.09(11) 91.20(14) | 90.44(14) | 91.43(18)
N1-Co-N4 91.63(6) 92.18(11) | 92.11(7) 91.12(11) 91.68(13) | 92.05(14) | 92.28(18)
N2-Co-0Ol1 177.25(5) | 177.70(11) | 178.08(7) | 178.11(10) | 177.23(14) | 176.39(14) | 178.22(17)
N2-Co-02 94.69(6) 95.58(11) | 94.69(7) 93.34(10) 94.33(13) | 94.06(15) | 93.31(17)
N2-Co-Nl1 85.39(6) 84.66(12) | 84.62(7) 84.21(11) 84.56(16) | 84.50(16) | 84.00(19)
N2-Co-N3 91.70(6) | 92.34(11) | 90.95(7) | 90.07(10) | 91.59(13) | 91.57(14) | 92.75(19)
N2—-Co—N4 88.30(6) 90.25(11) | 91.83(7) 91.11(10) 90.58(13) | 89.93(14) 92.93(19)
N3-Co-N4 179.66(6) | 176.13(11) | 176.64(7) | 177.59(11) | 176.54(13) | 177.21(14) | 173.52(17)

Table S2: Hydrogen Bonds for complex-1.

D | H |A| dD-HYA d(H-A)/A d(D-A)/A D-H-A/°

N5 | H5 |O5! 0.78(3) 2.21(3) 2.856(2) 141(3)

06 | H6D | O5 0.91(5) 1.89(5) 2.793(3) 174(4)

O5 | H5A | O3 0.78(3) 2.18(3) 2.851(2) 144(3)

05 |H5B | 04| 0.80(4) 2.13(4) 2.847(2) 150(3)

1-X,1-Y,2-Z




Table S3: Hydrogen Bonds for complex-2.

D H A | dD-HY/A d(H-A)/A d(D-A)/A D-H-A/°
06 | H6D 03 0.87 2.04 2.880(5) 161.1
O5 | H5A 02 0.87 2.10 2.816(4) 139.3
O5 | H5B 03 0.87 2.07 2.794(6) 139.7
07 | H7A 09 0.87 1.69 2.289(11) 124.0
N5 H5 06! | 0.916(10) 1.916(14) 2.818(5) 168(4)
N+X,+Y,+Z
Table S4: Hydrogen Bonds for complex-3.
D H A d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°
O5 | H5A | 09! 0.898(7) 1.945(3) 2.834(7) 170.4(5)
12-X,1-Y,-Z
Table S5: Hydrogen Bonds for complex-4.
D H A d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°
05 H5A 02 0.85 2.37 3.072(4) 140.9
05 H5A 04 0.85 2.12 2.873(4) 147.8
06 H6D 05 0.833(11) 2.330(5) 3.132(12) 161.7(6)
06 H6E 06° 0.918(9) 2.144(9) 2.919(10) 141.5(5)
05 H5B O1 0.960(4) 2.254(2) 3.071(5) 142.5(2)
05 H5B 03 0.960(4) 2.128(3) 2.870(5) 133.1(3)

1/3+Y,2/3-X+Y,2/3-Z; 21/3-Y+X,-1/3+X,2/3-Z; 34/3+Y-X,5/3-X,-1/3+Z; *2/3+Y ,4/3-X+Y ,4/3-Z; >1/3+Y ,2/3-

X+Y,5/3-Z

Table S6: Hydrogen Bonds for complex-5.

D H A d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°

O7 | H7A 02 0.85 2.08 2.805(5) 143.4
O7 | H7B 01 0.85 2.10 2.825(4) 143.0
013 | H13 014 0.82 1.80 2.594(5) 161.0
06 H6 07! 0.82 1.78 2.590(5) 171.8
014 | HI4A | O8* 0.85 2.24 2.795(4) 123.3
014 | H14B | 09%* 0.85 2.00 2.810(4) 157.7

1-X,1-Y,2-Z; 21-X,-Y ,2-Z; 3-X,-Y ,2-Z; 4-X,1-Y ,2-Z

Table S7: Hydrogen Bonds for complex-6.

D H A d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°
N5 | H5A | O2! 0.88 2.21 2.928(3) 138.6
N5 | H5A | 04! 0.88 2.24 3.023(3) 147.8
N5 | H5B | 052 0.88 2.15 2.996(16) 160.7
N5 | H5B | O5! 0.88 2.28 3.098(17) 154.9
N6 | H6B | 093 0.88 2.11 2.939(3) 157.2
06 | H6F | O10* 0.87 2.02 2.744(12) 139.9
06 | H6G | 09’ 0.87 2.01 2.865(11) 168.2

12-X,1-Y,1-Z; 21+X,+Y +Z; 3-1+X,3/2-Y - 1/2+Z; +X,3/2-Y ,-1/2+Z; 32-X,-1/2+Y,1/2-Z




Cartesian coordinates

Geometries of 1-6 and 1°-6’
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.3548529
.3284799
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.1185780
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.3437094
.0356977
.4491167
. 6229325
.1787980
.6735950
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.7778389
.8820115
.2714808
.8222868
.4398680
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.9088878
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.4841282
.0701338
.4582686
.4147177
.1364857
.3451319
.9097750
.9284376
.9527016
.1871563
.039044¢6
.3291489
.2684402
.2235751
.7644382
.7162850
.6343157
.3288896
.3988485
.8663166
.8847099
.9552219
.8099125
.3463864
.8555077
.7804033
.5136899
.8749553

.1138072
.1426390
.2512974
.2100106
.9118730
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.0837403
.7981551
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.9382843
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C -2.7825453 3
H -3.7494697 3
C -1.8466188 4
C -2.2078520 5
H -2.4359168 6
H -3.0990288 5
H -1.3876336 6
c -0.6282246 3
H 0.1129662 4
C 2.0605698 1
H 2.7541440 1.
C 0.7317696 -2.
C 0.2170253 -3.
C -1.1691015 -3.
c -1.9475011 -2.
c -1.3516685 -2.
N -0.0235971 -1.
H 1.8017586 -2.
H 0.8896855 -3.
H -3.0229813 -3.
H -1.9296860 -1.
C 2.2390722 1.
c 1.3136021 1
c 0.2399572 0
C 0.1393089 0
H 3.0890667 2
H -0.5226235 0
H -0.6816825 -0
N 1.4433843 2
H 0.7806726 2
H 2.2213028 2
N -1.7229964 -4
H -2.7137590 -4
H -1.1538816 -4

Geometries of A-C

A

Co 0.5281937 -0
0 -0.1882720 -2
o] -1.8162073 -3
o] -1.2006840 0
0 -3.5007643 0
N 2.2330300 -1
N 1.2991233 0
C 0.2485134 -3
c -0.6182276 -4
C -2.7262773 -4
H -3.0035463 -5
H -3.6145843 -3
H -2.2978502 -4
c -0.2001795 -5
H -0.8721100 -6
C 1.0745848 -5
C 1.4714699 =7
H 2.4882387 =7
H 0.7888449 -8
H 1.4382619 =7
C 1.9233023 -5
H 2.9148957 -5
C 1.5344929 -3
C 2.4816560 -2
H 3.4989100 -3
C 3.2638271 -0
H 4.1110774 -1
H 3.6317675 -0
C 2.5846829 0
H 3.1981265 0
H 2.3962267 -0
C 0.8249861 1
H 1.4312058 2
C -0.4310028 2
c -1.3798058 1
C -2.6324994 1
C -4.7830947 1
H -4.6872485 2
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.5979712
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.9725603
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.5031911
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.0516876
.3680744
.7032296
.8155012
.2012770
.7345617
.3236280
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.0686223
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.7007100
.3949976
.1850274
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.4463930
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.5959815
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.0031076
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.5702032
.5294703
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.5532098
.6331787
.8184098
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.1539858
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