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Magnetic clusters, meaning molecular assemblies consisting of a finite number of coupled paramagnetic centers, are currently receiving much attention in several
active fields of research such as magnetism or biochemistry. [1] Of particular interest were Co/Mn heteroclusters due to the important and interesting applications that
these metallic compounds present: catalysis, molecular magnetism, mimicking of active sites in biological systems.

New Co/Mn heteroclusters were synthesized using cobalt perchlorate ((Co(ClO,),-6H,0), manganese perchlorate ((Mn(ClO,),-6H,0), triethanolamine (H;tea), pivalic
acid (Hpiv) and triethylamine (Et;N), resulting [Co''Mn!lMn!ll, (Htea),(piv)s(Hpiv),]-8H,0 and using the same salts, but changing the aminoalcohol with N-
tertbutyldiethanolamine and using sodium acetate for [Co!l;Mn',Mn!!",(N-tbdea),(AcO),(OH),(H,0),] 2CIO,-H,O.
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Figure 1. IR spectrum of the brown single crystals  [Co!';Mn!!,Mn'!!,(thdea),(AcO),(OH),(H,0),] 2C10,-H,0 Figure 4. UV-VIS spectrum of

Figure 3. IR spectrum of the brown single crystals
N [Co',Mn',Mn'!\, (Htea),(piv)e(Hpiv),]-8H,0
Transitions;

Transitions:
thH,dea (cm): 3566 (VOH), 2969 (v,,CH,), 2883 (v,CH,), % Mn'l— forbidden transitions, very weak bands; Htea: 3433 cm* (v OH), 2957 cm* (v, CH,), 2869cm (v, CH,), < Mn'" - forbidden transitions, very weak bands;
1400, 1370 (3 CH,), 1281 (vC-N), 1075(vC-OH); “ Mn'll —octahedral: 1482cm1 (8 CH,), 1281 cm* (v C-N); & Mn! — octahedral:
AcO (cmD): 1570 (v,((CO0)), 1400 (v,(COO)); °E, °T,g. (16000-21000 cm /476 - 625 nm) C rySta I St r u Ct u re Hpiv: 2957 cm™ (v, CHy;), 2869 cm™ ( v, CH;), 1482 cm (6., CHy,), 5E, 5T,, (16000-21000 cmt/ 476 - 625 nm)
ClO, (cmY): 1108, 1075 (v3), 936 (v,), 674 (v,) <  Co'' —octahedral: 1561 cm? (v, (COO0)), 1419 cm? (v, (COO)), 1036 cm'L; & Co!'— octahedral:
4T,y —> 4T, (8000-10000 cm/1000 - 1250 nm) T, *T,q (8000-10000 ¢/ 1000 - 1250 nm)
Tig —> *T14(P) (~20000 cm*/500 nm) 4T, ,—> “T1,(P) (~20000 cmt/ 500 nm)

4T, —>*Ay, (~12000 cm1/830 nm)

\ Ty %Ay, (~12000 cm-t/ 830 nm)
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Figure 5. Metal ions and donor atoms in Figure 6. Coordination geometries of metal ions in
[Co'l,Mn',Mn!',(N-tbdea) ,(AcO),(OH),(H,0),] 2Cl0,-H,O [Co!l;Mn!, M, (tbdea),(AcO),(OH),(H,0),] 2CIO,-H,O

Figure 7. Structural unit in the compound

Bond lengths (A) Bond lengths (A) Bond lengths (A) Angles (°) Bond lengths (A)
C030008  2.096(4)  OI1WCo3000E  88.8(2) Co6 0007 2.173(4) Mn2 - 018 2.041(12)  018-Mn2-022  86.5(5) Mn4 - 016 2.045(11)
C030009  2.160(4)  OOOACo3 0009  80.93(14) Co6 0009 2.223(4) Mn2 - 022 2.065(11)  015-Mn3-02  89.0(5) Mn4 - 015 2.043(10)
Co3000A  2.129(4)  000C Co3 0008  84.88(16) Co6 O00A 1.983(3) Mn3 - 015 1.874(10)  07-Mn3-02 97.9(5) Mn6 - 011 1.895(11)
C03000C  2.176(4) 0009 Co6 0007  99.27(13) Mn1 0006 1.915(4) Mn3 - 07 1.879(12)  016-Mn4-015  89.3(4) Mn6 - 09 1.906(12)
Co3000E  2.074(5)  OOOACo6 0009  97.33(14) Mn1 0007 1.966(4) Mn3 - 02 2.083(12)  09-Mn6- 08 96.2(5) Mn6 - O1P 2.134(15)
Co301W  2.115(5)  OOOA Co6 0007  98.44(14) Mn1 0008 1.879(4) Mn3 - 012 2.269(12)  013-Mn6-08  169.4(5) Mn6 - 06 2.246(11)
Mn20006  1.963(4))  NOOG Mn2 0006  84.12(17) Mn1 O0OB 1.933(4) Col-05 2.059(11)  05-Col-011  163.5(5) Co5 - 017 2.027(11)
Mn2 0007  2.192(4) 0009 Mn2 0007  86.20(14) Mn1 O00A 2.183(4) Col-011 2.089(11) 05-Col-0 80.8(5) Co5- 03 2.071(11)
t Mn20009  1.968(4) 000D Mn2 0009  117.35(17) Mn1 NOOF 2.452(5) Col-0 2.093(12) 011-Col-0 90.0(5) Co5 - 07 2.074(10)
e d o) ) | \ ) Mn2000D  1961(4)  O00BMnlO008  93.21(18) Col- OIN 2.129(11)  O17-Co5- 03 83.0(5) Co5- 08 2.163(11) ¥
£ 75 - JE | Mn2 NOOG  2.185(5)  OOOA Mn10007  81.69(14) Col-08 2.212(11) 017 - Co5 - 07 163.8(5) Co5 - O1N 2.229(10) £= 4 .a™
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Figure 9. Hydrogen bonds between heterometallic units Figure 10. Hydrogen bonds between
[Co"';Mn",Mn'!';(N-tbdea),(AcO),(OH),(H,0),] 2C10,-H,0 crystallization water molecules and alkoxo groups

Conclusions: The crystal structure of the new compounds confirm the presence of the Cobalt(l1,111) and Manganese(ll,111) metal ions, based on interatomic distances and
stereochemical preference of these cations.
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