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As usual, work of an essentially organortetallic nature has been excluded, 

together with reports of purely kinetic or mechanistic interest. 

1.1 HIGH OXIDATION 

The electronic 

calculations [l]. 

were reported [2]. 

1.2 MANcANEsE(IV) 

STATES 

energy levels in [Mn01+]- were evaluated by CWD-SCF-MO 

The crystal data and IR and Raman spectra of Ba5(Mn01+)~F 

The binding energies of electrons in the 2p and 3p levels of manganese in 

MaOn, Mn203, Mr-1301, and MnO were determined by XPES. The energy of the 2p and 

3p levels of manganese varies linearly with formal oxidation state [3,4]. The 

electrochemical reduction of suspended particles of MnOz in an acidic 

electrolyte, H2SO4, was studied at different values of pH [5] I The 

electrochemical reduction of Mao:,, suspended in an alkaline solution, KOH, was 

studied under an atmosphere of 0 >, in which simultaneous reduction of MnOz and 

02 occurs 161. 

The X-ray crystal structure and synthesis of the dipotassium salt of the 

tris(3,5-di-t-butylpyrocatecholato)manganese(IV) dianion was reprted [7]. The 

complexes [Mn(S2cNR2)31X (R = Et, X = BFI, or C104; R = cych, X = BFI,, Cl04 or 

PFs) were found to be irreversibly photodecomposed in solution [8]. 

The XPES spectra of a series of manganese(IV), rmnganese(III), 

rnanganese(II) and manganese(I) complexes with the Schiff bases (1) were 

reported; the manganese 2pl/2 and 2p3/2 binding energies are relatively 

insensitive to changes in the ligand substituent, ligand donor groups and the 

oxidation state of manganese [9]. Some chloromanganese(III) Schiff base 

complexes react with HCl to give complexes of empirical formulae [MnLC12] or 

[MnL'2C12] (HzL = salzen and its analogues; HL' = alkylsalicylideneamine; 

alkyl = Pr, Bu, CHMeEt, hexyl, cych, CaH17, C1zHz5, Ci5H37, Bz or CHZCYZCSH~). 

The magnetic properties of these complexes indicate an oxidation state of +4 

for manganese [lO,ll]. 

Oxidation of the binuclear complexes [Mn2(R,R'-sap)2] (R,R'-sap = (a)) by 

tetrachloro-1,2-quinone gives the rmnganese(IV) complexes [Mn(R,R'-sap)*]. CV 
- 

showed two redox steps due to ~(I'v) 
+e 
T Mn(III) 

+e 
- Mn(I1). The redox 

-e -em 

potentials were dependent on R and R', with good correlation between the Hammet 

u-values of R and R' to the phenolic oxygen and the redox potentials [12]. 



HI 1 - 

H3 3 - 

H12 - 

H 3 3 NH 

Me3 3 NMe 

OH 

R = R’ = H 

R’ = H, R = 3-Me0, S-Me or 5-Br 

R = H, R’ = 4'-Cl or 5'-NO2 

1.3 ~E(III} 

the reaction of ~~~1~~ with XeF'2 to give [~41~4 was described 1131, 

and the preparation of A#nF5 (A = NHt+, Na, Cs, K or Li) was rePrt@d [x41. 

ThEf energies of axe and valence orbitals of &%nl~W~ 13- mzre calculated 
by discrete-vaxiational Xa(DV-Xc%) meWs and correlated with XPES results. 

The calculated d-d exci+tion energies are in good agreexmmt with A values 

obtained from the spectra [El. 



1.3.2 Oxides and hydrmides 

A fourth polymorph of MnO(OH), &MnO(OH), is prepared by bubbling air into 

a suspension of anhydrous MnO2 at room temperature at pH b 6. The compound is 

antiferromagnetic, TN = 58.5 K, and is dehydrogenated to &-MnO:! at 270 OC [16]. 

The reduction of the perovskite LaMnO gave two new phases with ordered 

anion vacancies, LaGlnsOn3 and LaUMnnOil [171. 

1.3.3 Comp2excs with Grolnr VIB donor ligands 

The direct synthesis of [Mn(acac)a] by the reaction of a concentrated 

solution of KIMnO,+] with acacH in the absence of any buffer was reported: 

electron impact mass spectrometry showed the compound to be monomeric [18]. 

The effect of W irradiation on an ethanolic solution of IMn(acac] 31 is to 

reduce the manganese to Mn(II), whilst the pentane-2,4-dionate anion is oxidised 

to ethanoate [19]. The electron transfer processes in mixtures of [Mn(acac) 31 

and RCOzH (R = Me, Ph, C&H or vinyl) yield pentane-2,4-dionate or carboxyl 

radicals, part of which are stabilized by comlexation with manganese(II) [20]. 

[Mn(acac) 31 reacts with inorganic acids to give five-coordinate IMn(acac)2X] 

(X = F, Cl, Br, I, NO3 or SOQ) [21]. Powder magnetic measurements on the 

linear chain compounds Mn(acac) *X (X = [Ns] or [NCS]) show the presence of 

antiferromagnetic interchain interaction [22]. The complexes [Mn(LL) 31 (IL = 

acac, dbzm or SzCNEt2) react with ~02 to give free iminoxy radicals. In 

contrast, [Mn(LL) 31 (IL = SzCNRz, 8-quinolinethiolate or diethyldithiocarbanate) 

react with NO to give complexes of the type [Mn(NO) (LL)s] [231. 

The value of the formal potential of the Mn(III)/Mn(II) ethanoate couple 

was determined potentiometrically at different concentrations of ethanoic acid 

Ml. The reaction of biphenylene with [Mn(OzCMe) 21 to give 2-acetoxy-, 

2-formyl-, and 2-(acetoxymethyl)biphenylene and oxapropellane (3) was reported 

[251. The synthesis and characterisation of the optically active complex 

(3) 

[~n(~-moba)3] (H-Lrt~ba = I-L-menthoxy-3-benzoylpropanone] was reported [26]. 

The stable chelate complexes of manganese, tristpyridine-2-cartixylatol- 

manganese(III), bis(pyridine-2,6-dicarbxylato)manganese(III] and 
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bis(pyridin~2,4,6+ricarboxylato)manganese(III), prepamad from MnOz, 

~C&1(0&Ble)~] or K[MnG+] and pyridine2-carkmylic acid followed by tieatrw?t 

with the other pyridine carboxylic acids was reported (271. 

The synthesis and X-ray structure of (m(u.rea)~] [Cl041 3 was reported. 

The cation has ? synnnetry, with all the Mu-0 bonds equivalent, due to a dynamic 

J&n-Teller distortion [28]. The reaction of mO2 with H3PO4 was studied by 

thermlmethods. In the tvature range 150-335 'C, the main product is 

Mn(PO+), which reacts with H3PO4 at 300-450 'C to fom Mr14(P207)3. This is 

stable up to 550-600 OC, but at higher temperatures deccqmses releasing 02 and 

forming rmnganese(I1) and mmganese(II1) pyrophosphates E291. The complex 

[MnLg] (L is the bidentate ligand 0,0-diethylphosphonyldithiccarbamte) was 

also prepared and characterised [30]. 

1.3.4 CompZexes with Group VB donor Zigands 

"&mganese(III) salts react with 2,6-diaminopyridine and pentane-2,4-dione 

to form distorted square pymmidal complexes [MnLX], where HzL is a 16-mmbered 

Ns-tetradentate ligand, and X = Cl, Br, NOJ, KCS or 02C?k: the pyridine 

nitrcgen atoms take no part in the coordination (311. 

1.3.5 Schiff base complexes 

The reaction between Schiff base complexes of Mn(II1) and [02]- was 

reported. For hexa- or perka-dentate Schiff base complexes, Mn1'-02* ccmplexes 

were produced. No reaction was observed for quadridentate Schiff base 

complexes, such as W(sa12phen) (NCS)I or [Mn(sal~en)Cl]. All the Schiff base 

mniplexes studied were reduced by [HOn]- [32]. In an independent study, the 

reaction of rnanganese(III) chloride complexes of Schiff bases with 102 I- was 

discussed and related to -E+C~(III)/M~(II)~ values. Compoundsofthetype 

(4) and (5), with El less than 0.19 V, undergo oxidation, whereas ccm@exes (6) 

arid (7), with E+ greater than 0.19 V were reduced to mnganese(II) Schiff base 

complexes [331. The crystal structure of catena-ll-ethanoato-N,N'-ethylenebis- 

[(2-hydmxy-l-napthyl)n&haniminato]mnganese(I~~) has been reported [34]. 

The catalytic decoqmsition of Hz02 by the binucleaz complex 

[M~(salpa)~]*+, (8), was txnnpred to catalysis by mononuclear manganese(II1) 

complexes (351. The ccqlexes [{M-&,X],] (HL = BzNHN=CHC~H~OH-2 or 

2-HOC~H~C(0)NEWCHCsH40H-2; X = 020%~ or Cl) were also prepared and 

characterised [36], as were the ccmplex [Mn(LH)]C12 

(H2L = 2-HOC~HGH=NZH2C(0)NHCH2CH2NBC(O)N=CHC~Ht+0~2) (371, and the square 

pyramidal 1:l corrplex of mnganese(III) with the Schiff base prepared from 

2-hydroxel-napthylmethylamine and salicylaldehyde [381. 



El l-i2 

Et C,Hl, 
5-Me CH2CH, 

5,6-benzo CH,CH, 

H CH,CH, 

R -A 

H 

3-O& 

5-m 

H 

5-NO, 

CH(Me)CH, 

CHzCHz 

cfrzcnz 

C6H4 
CH,CHZ 

!L lir 

Me CH,CH, 

Me CH(Me)CH, 

Ph CR,CH2: 

Pb CH(MefCH, 

(7: R = Bu. Pr or cycb) 

r 

(8) 

1.3 .C CompZex~:~ with nitrogen-oxygen or nitrogen-suZphur donor Zigands 

??he preparation of rn~:;u and me-isomers of Na[Mn(ehpg) 1 {ehmHa = 

ethylenebis((o-hydroxSrphenyl)ylycine); 

ethyknediaminedi(c-hydroxyphenylacetate)~ was reported [391 (see also 

Section 1.9). 
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The preparation and characterisation of a mixed piperidine 

pentamethylenedithiocarbamate complex of manganese(III) was reported; 

coordination occurs through the two thiocarbamate S atoms and the TV atom of 

piperidine [40]. 

1.4 MANGANESEUI) 

1.4.1 HaZides and pseudohaZides 

1.4.1.1 Fhorides 

The room temperature structure of NnF2 was investigated by y-ray 

diffraction [41], and an EPR study of the antiferromagnetic-ferromagnetic 

intermediate state of MnF2 was reported [42]. Also reported was the reaction 

of &inFp with AsFs in anhydrous I-IF, which gave MnF2.2AsFs, which was studied by 

vibrational spect_roscopy and X-ray power diffraction [43]. 

The electronic energy levels in [M~Fs]~-, obtained by CNDD-SCF-MD 

calculations were reported [l]. PfnF6 I l+- was also the subject of calculations 

of the effect of charge transfer from ligand to manganese on parameters of two 

and three particle crystal field operators [44]. 

The isotropic and anisotropic electronic and magnetic electron nuclear 

interactions at "F and 23Na in NaMnF3 we studied by NMR [45]. The 

l&escence of KMnE'3 between 10 and 100 K was reported [46], as was its cubic 

to tetragonal phase transition [47]. The study of the weakly f errommgnetic 

campound CsMriF3 by polarization and electronic spectroscopy was reported 1481. 

The first five d-d transitions in the spectra of FhMrP3 and CsMiF3 were 

observed [491 . The optical and EPR spectra for the antiferromagnetic co@ex 

[NHI,]MIT?J above 80 K were reported [50]. 

1.4.7.2 ChZorides 

The stability constants of MnCl+ in dmso containing an quiTrolar mixture 

of CotClO412 and Mn(Cl01+)2 were reported [51]. 

The antiferromagnetic hexagonal perovskite, RbMnC13, was studied by Raman 

scattering between 50 and 310 K; the fluorescence spectrum was also reported 

[521. Also reported were the first five d-d transitions in the spectra of 

cubic and hexagonal RMnC13 [49]. The luminescence and excitation spectra of 

antiferromagnetic CsMnC13 ware reported [53]. 

The structural phase transitions of the layered con-pounds, 

[C H n 2n+lNH3]~MnC14 (n = 1 or 2), studied by Brillouin scattering and linear 

birefringence methods from 0 to 500 K were reported [54]. Theterqerature 

dependence of the luminescence spectra of the Heisenberg-type twz-dimensional 



antiferromqnets [C,H2n+l NH3]2MnC1~ (n = I, 2 or 3), measured between 4 and 

300 K were reported 1551. The heat capacity of [PrNH3]2MnC11, was determined 

between 10 and 300 K; two phase transitions were observed, and the cor@ax is 

magnetically ordered below 130 K [56]+ The phase transitions of [P~NHs];M~C~I+ 

between 0 and 450 K, studied by birefringence, were reported and cornpaved to a 

similar study on [EtrNH3]~MnCl~ [57]. AILSO reported was an IR study of the 

phases of [PrNH312MnC11, occurring at room temperature and below [58]. The 

ccmplexes [R3NH]2MnC14 and [Rt3R"N12MnC11, (R = octyl; R' = capql and R" = 

methyl) were prepared and studied by ETA and thermoqravimetry [59]. 

The study of the quasi-two-dimensional antiferromagnet [H~en]MnClt, between 

4.2 and 300 K by EPR was reported [60,61]. The phase changes which the corqplex 

[NH~C~H&H~]MIIC~~ undergoes between 305 and 336 K were studied by determination 

of the crystal structures. Also reported was the study of phase changes by 

'H NMR spectroscopy between 78 and 336 K [62]. 

An electron diffraction study of MnBr 2, carried out at 608 OC, was 

reported; a mnomer and a bromine bridged four membered ring dimer are present 

[63]. F?aman and far-IR spectra for a polycrystalline sample of MrBr2 were 

reported 1641. 

The double perovskite-type structure of Rb$YnBr7, as determined by X-ray 

crystallography, was reported [65]. The perovskite-type structure of RbWBr? 

was also determined by X-ray crystallography at room temperature [66]. 

The perovskite-type complexes [CTHZn+l NH~]2MnBr+ (7; = U-16) were 

investigated by DSC, IR spectroscopy and X-ray diffraction, and compared to the 

corresponding chloro-complexes [67]. 

1.4.1.4 1k?ud0huZi&s 

The analysis by semi-eqisical methods of the electronic spectrum of 

lBn(Q\I) 614- was reported [68]. 

The reaction between Mn+ and either 02 or N20 to fossn MnO' was examined in 

an ion beam apparatus; the bond energy from these studies was reported [69]. 

1.4.3 cmbonates, sulphatea and phogphates _ L 

A study of the thermal stability of MnC@ in atmospheres of air, ~0~ and 

He was reported [70]. 
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A study of M-IS, by XPFS was reported [71]. Also reported was an X-ray 

analysis of Mn9Q~.5H20, which was used to derive a model for aqueous l@S01,, 

which was fitted to X-ray scattering intensities [72]. 

A structure of the cmrplex [M&3] (HL = bis(2-ethylhexyl)phosphoric acid) 

was proposed on the basis of IR spectroscopy, magnetic susceptibility aud MWI 

data [731. Also reported was the preparation and characterisation of 

MnzL.xHzO (HQL = ethylenediphosphonic acid) [74]. 

1.4.4 carboxy Lutes 

The crystal structure of the complex [Mn(HC02)~(H20)21 was redetermined 

[75], and the ERR spectrum of the quasi-tm-dimensional magnet [M~(HCX)Z)P(HZO) 21 

at room temperature indicated the presence of two types of Mnzf ions [761. 

The preparation of the complex [AlNn(O2CP%)~] was reported [77]. The 

complex Mn~02cEe)~.MecM.3H20 was prepared, and X-ray diffraction and IR 

spectroscopy Micated that the methanol was coordinated to the manganese [78]. 

Also prepared and characterised were Mn(O2CW)~.propionamide 1791 and 

Mn(O2cMe)zL (L = bipy or 4,4'-biw) [80]. 

The study by ETA, TGA and MGA of the thermal decomposition of the 

conp?l=es [NHI,Iz[F~~M~(O~~)~~(OH)I,], [~~18F’e~~(Cdh) 81 and 

[NH41 z [FezMn(CzOs)z (OH) 61 was reported (811. 

The crystal structure of tetraaquabis(2,4,5+richlorophmoxyacetato)- 

mnganese(II)-bis(2,4,5-trichlorophenoxyacetic acid)adduct was reported [82]. 

A study of the anhydrous corrplex m(C204) by IR and electronic spectroscopy 

and X-ray diffraction was described 1831 and the preparation and 

characterisation of the complex [Mn(Ce04),2NzH1+] was reported [84]. The 

therm1 decoqosition of the tetraaquabis(4-aminobenzoato)mnganese(II), 

measuredby TGA, IYTAandMGAwas reported [85], as was the thermalbehaviour 

of mnganese(I1) glycolate, as studied by %A and DTA [861. The preparation 

and characterisation of the complex MnL2 (HL = 

antirronyhydmgenbis(thioglycolate)) was reported, in M-&h carboqlate is a 

bidentate bridging ligand [87]. Also reposted were the preparations of the 

complexes MnnL.nHpO (H&L = 1,2,4,5-benzenetetracarlmxylic acid) [88], MnL and 

ML2 (I% = 3-indoleacetic acid) [89], and Mn(HL).nHzO and Mn(HIJ2.nH20 (HzL = 

pyrazine-2,3-dicarkoxylic acid) [go]. 

1.4.5 Complexes of Group VIB donor ligands 

Thecrystal structureof the 2:lnvslecular complexof caffeinewith 

hexaaquamnganese(II) was reported. Inthis complex, 
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ECBH~~N~02]2[Mn(OH2)611113]r the caffeine molecules are uncoordinated [91]. 

A study of the magnetic properties of the weakly antiferromagnetic complexes 

[MnzL(acac)t,] (L = dmf) and [MnZLp(acac)] (L = allylamine) in the range 4 to 

300 K was described [92]. 

The preparation and characterisation of [Mn(8-O-quin) (acac)l.2H20 was 

reported [93]. 

The preparation and characterisation of complexes with 

1-ferrccenyl-1,3-pentanedione (HL), [MnLZ(H20)2] and [MnLz] were reported. 

In pyridine, @r&2] is converted to [M~&~(py)~] [94]. A potentiometric study 

of the complexes formed by manqanese(I1) with 1,5-dimethyl- and 

1,5-diphenyl-1,3,5-pentanetriones was reported. The 1,5-dimethyltrione acts 

as a monobasic acid, whereas its 1,5-diphenyl analcgue acts as a dibasic acid 

Ml - filso reported was the stability constant of the complex formed by 

Mn2+ with 5,5-d~thylcyclohexa-2-(2-hydroxyphenyl)hycirazono-l,3-d~one [96]. 

The preparation and characterisation of the following complexes were 

reported; PJn(diglyme)21 [sbcl612 and [Mn(pentaqlyme)~l [Sbcl~l~ [971; 

[Mn(triglYW)zl [SbCl~lz.2HzO and [Mn2(triqlyme)2C121[S~3C1612 [981; and 

[Mn(18-crown-6)MeNo21 [SbCl~l: I991. 

The crystal structure of the complex formed between manganese(II) and the 

ligand (9, L), [MT&] [MnEW+], was reported. The Mn2+ is coordinated to all 

eight 0 atoms of the two liqand molecules [lOOI. 

F? 
0 

9 ? 

(9) 

The determina tion by EPR spectroscopy of the formation constants of Mn'+ 

complexes with deprotonated and monoprotonated phosphonwthanoic acid and with 

phosphonomethanoic acid, 3-phosphonopropanoic acid, citric acid and the 

cryptand (19) were reported [loll. The heterotrinuclear complex 

bis[bis(u-l-methylthyminato)-cl s-diarsnineplatinum(II)]manqanese(~~) 

dichloridedecahydrate (!i) was studied by EPR spectroscopy; the complex has a 

large zero field splitting due to tetraqonal distortion of the Mn'+ [102]. 

The preparation and characterisation of complexes of manganese(II) picrates 

with 1,2-diaminobenzene, en, dien, bzd, hmta and 2-aminopyridine was reported 
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(10) 

(11) 

[103]. Also prepared and CharaCteriSed were Mn(5'-AMP].5H20 [lo41 and 

MiL61DF412 (L = 12-laurolactam) [1051. 

The preparation of the halogen-bridged complex of 

2-pyridinecarkoxamide_N-oxide, pco, [Mn(pco)Cl~] was described; pco acts as a 

bidentate oxygen donor [106]. Also reported was the preparation of a complex 

of 4-cyanopyridine-IV-oxide, [Mn(ONC~HkCN)~(~]zl [107]. 

The complexes FkC12.2N&OH.H20 and MnS01,.2NH20H.H20 were prepared, in which 

the hydroxylamnine coordinates tomanganese thmughtheoxygenatom [log]. The 

mechanoluminesc and electrolminescence of the non-photoluminescent complex 

[Mn(OPE'h3]zCl~l was reported [log]. The stability constants of the chelate 

complexes of manganese(II) with U,N'-bis(2-hydmxyethyl)aminomethylplmsphonic 

acid [110] and with picolinic acid N-oxide [ill] were reported. Also reported 

this year were complexes of manganese(I1) with o-vanillinmmoxime [112] and 

p-guinonedioxime [113]. 

The deterkna tion of the standard free energy of formation, and from this 

the standard heat of formation, of MIX? was reported [114]. A study of MI-IS by 

XPES spectrosco~ was also described [71]. 

A study of the electronic structure of [MI-&L'] (L = dim&hyldithioca+amte 

and L' = dithiophosphoric acid anion) by the O/2 approximation was described 

[115]. The preparation and characterisation of square planar bimetallic 
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complex IMnCd(dtc)4] (H2dtc = piperidine, or diethlrl-dithiocarbarnic acid) was 

reported [116]. The reaction of MnCl2 with piperazine-fl,fl'-bis(dithiocarbamic 

acid) gives an infinitely chained planar polymer containing the !%W?J+} 

chrmphore [1171. The complex of MnC12 with thiosemicarbazide was studied by 

thermal analysis [118]. The octahedral complexes of 

4-a1nino-3-(2-hydroxyphenyl)-l,2,4-triazoline-5-thione (hptt) and 

3-(2-hydroxyphenyl)-4-(2-hydroxybenzylid~e~o)-1,2,4-~iazoline-5-thione 

(HOhbtt), [M(hptt)2X2] and [Mn(Ohbtt)2] (X = Cl or No3) were prepared and 

characterised [119]. Also reported were the preparation and characterisation 

of [M~LzXZ] (L = 1V-phenyl-N'-4-bromophenylthiourea; X = Cl, NC9 or 02CMe) 

[120], and the preparation of [MnLZ] (HL = (4-RtCsH+)zP(S)SH: 

(3,4-C12C6H3)2P(S)SH or (2-Me-5-ClC,jH3)2P(S)SH) [121]. 

The stability constant of the complex formed between 

thiolhistidine was reported 11221, as was the preparation 

of [MnL2] (L = 2-(2-hydroqphenyl)benzothiazoline) (1231. 

1.4.6 Complexes OS Grog I% donor Eigands 

rranganese(I1) and 

and characterisation 

The preparation of ]Ph&Pl, M-I(NSOF~)~], from the reaction of [PhkPl~MrBrr, 

with Ag[NSOFZ] was reported. The complex was characterised by analysis, IR 

and 'R and "F NMR spectroscopy [124]. The preparation of the complex (Iz") 

was reported; it was character&ad by X-ray diffraction IR and 'H NMR spectra 

and thermal decomposition studies [125]. 

(12) 

The reaction of 5-methylpyrazole with M~(BFI+)~.H~O to give the Cuban@-like 

tetrameric complex [~qF4(5-~thylpy~azole)12] [BF4]4 at room temperature was 

reported. Its structure was confirmed by X-ray powder diffraction and IR, W 

and EPR spectroscopy. Low terqerature magnetic susceptibility studies show 

that there is a weak antiferromagnetic interaction between the metal ions in 

the cluster [126]. 
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The displacmmt of MeCN by MeNH2 or m2 from manganese(II)-MEDJ 

ctrnplexes famed by dissolving Mn(N&)2.6H20 in MeCN was reported [127]. 

The prqaration of amplexes of hmta Were reported, including 

IMn(NW> (hmt&z1 and [~(~)2(~a}*(~OH) 21 IL’81 and ~~~~~~~~ E1291; ~J-I 

all of these cases hmta retains its chair configuration on ccmplexatkm. 

Complexes of papaverine [130] and inosine [131] with manganese(II) wre also 

reported. 

The preparation and characterisation of the qlexes IMnLIQ~l (HL = 

pyridtie-2-aldQxim or 6-~~yl~i~~2-~do~; Q = py, 2-Mepy, 3-Mepy, 

4-Mem, 2-Espy, 3-Espy or 4-Ekpy) wsre repotied 11321. Alsoreportedwere 

the complex [Mn(py) 4L21 (HL = picric acid) [1331, the ccmplexes 

B%l~[Mn(py) (SCWS~ and DH~,l~@n(phm) (SCN)~l D341 ark% fMn(bipy))2+ [1351. 

The preparation of the primq explosive ~~(N~K~)~(~~~~~ was repDrked 

If361. Also reported this year were complexes of rmrqanese(11) with the 

following ligands: 2-amimpyrimidirae [137], carbohydrazide [138,1391, 

semicarbazidehydmchloride 11401, sebacic acid hydrazide [141], 

isovalericacidhydrazide [142], oxalic aciddihydrazide, clonic acid dihydrazide 

and succinic acid dihydrazide E1431, ~z~l~~y~y~azo~ 11441, l-ethyl- and 

l-vinyl-2-(vinyloxymkhyl)imidazole and analogous benz&nidazole ligands 11451, 

N-vinylimidamle 11461, 5-m&+hylimidazole [1471, 1,2-dimkhylbenzktidazole 

11481, benzotriazole [149] ar@ sacchrinate El%]. 

The EXRES spectrum of the layer aompnmd MnP& was recorded at 15 and 

300 K El511. 

The reaction of P&3 with im(C&SiMe~)2)~ to give the product 

[M~z(CHZS~M~~)I+(PM~~) 21 (13) was reported [1521. This complexwas 

characterised by X-ray crystallography, and this represents the first crystal 

structure of a~i~ta~~~h~e ~~l~of~g~e~(II). 

SiM@~ 

\ q/ 

SiMe3 

ca2\Mn/ \nn/PMe3 

Me p/ 3 \ / ‘CHI 

//I cLH 
SiMe, H 

\ 
SiMe3 

(13) 
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1.4.7 Mixed donor Zigands 

The preparation and X-ray diffraction analysis of 

diaqua[2,6-diacetylpyridinebis(picolinohy~azonato)-(2-)]manganese(II) (24) 

was reported i153]. 

(14) 

The preparation of manganese(E) chelate complexes of salicylaldazine, 

5,5'-dichlorosalicylaldazine, 3,3'-dimethoxysalicylaldazine and 

salicylaldehydehydrazone was also reported [154]. The characterisatian of 

the complex LCuMnC12.H20 iL2- = (IS)], by variable temperature magnetic 

susceptibility measurements, was reported [155]. 

(15) 

Also reported this year were complexes of manganese(I1) with salicylamide, 

SaH, [M~(S~H)C~Z(HZO)] and [Mn(Sa),] [156], 05 the Schiff bases prepared from 

2-hydroxy-1-napthyl.methylamine and salicylaldehyde [381, 

4-cyanopyridine-K-oxide [157], the substituted 8-O-c&n ligand (16) [158], 
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1-phenyl- and 1-(2-,3-~4-~-to~yl-vicl~ic acid 11591, 

~-2'~~ny~a~toh~~x~c acid [X60], ~-ph~y~~~~~~ald~ derivatives 

EXIJ, 1,3-di(2-hy~o~~lf-2-p~yljmidazol~e 11621, 

a-~1,3-dioxoindane-2-yl)etfiyl~~~4-~~uidine /X63], histidjne [L64], q-tkdiw 

I1651, irninodiacetic acid [166], ~,~-~~ylace~~de 11671, azodicarbonamide 

[X68], heptanoylhydrazine [169], te~e~h~~d~yd~is(isoniootinic acid 

h~az~e) 11701, salicrylic ac~d-l-(~-~y~~-Z-nap~y~)e~y~jd~e hydrazi& 

[17X1, 2-hydroxy-I-N-WI-3(H)-phenoxazone 11723, sv.hstikuted 

4-oximkno-2-pyrazolin-?+ones t173], 3-~~yl-4-(2'-h~~o~h~y~azo)2-p~azo~~- 

5-one [174], gallacetq&ehonem&kate [175], 

3,5-dichloro-2-h~~acet~~n~x~ and 

5-c~o~2-hy~~-4-~~yla~to~~o~xi 11763, benzil mnox&~~ 11771, 

~-hy~~~~yl~a~~t~ 11781 t 5nitso- and 

5-~~~~~-8-~~~l~c acid [1'79], 2-(~~h~2-a~d~o)~z~ 

sulphonic acid and 2-(thiophene-2-aldimim)ethane sulphonic acid [1801, Me, Ph, 

3- and 4-~yr~dyl-~iazo~~~e hydrazone [181], 6-~~yl~2-~~~o~a~~e 

11821, homcystine [1831, sulfaf~azole-2-hy~~~t~h~~~ I184], the 

Schiff base derived from ~,2-p~~l~~~ and 

4,4'-bis~3-forql-4-hy&oxyphenylazo)biphsnyl sulphone [185], and finally with 

the ligands (17; R = cycloheptyl or cyclopentyl) fl_86]. 
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The photolysis of [Mnz (CO)io] in C&Cl2 in the presence of quaternary 

ammonium halide to form the anions [Mn(a))sJ- and @In(a) 1rX2]- (X = Cl or Br) 

vl:a the cleavage of the intermediate [Mn2(cO)9X]- was reported [187]. The 

reduction of [Mn2 (CO),,] and [BrMn(cO)5] by quaternary arrorwnium borohydrides 

gives CMn(cO) 5 I; this was isolated as [(PhsSn)Mn(C~)~j by reaction with 

Ph3SnCl. Similar reduction of c~,~.--[3r~(CO)4(PPh3)] gives L?i::-[HMn(cO) 4 (PPhy) I 

[188]. The production of the anions of [Mn2(CO)io] and [Mn~(C0)3 (PR3)2] by 

exposure of dilute solutions to G°CO y-rays at 77 K, and their study by EPR 

spectroscopy, was reported [189]. A study of multiphoton-ionisation-generated 

Mn+, produced by pulsed laser irradiation of gas phase [Mn,(CO)lo] by time of 

flight mass spectroscopy was reported U-901. It was also reported that laser 

photolysis of [Mn2(CO)10] in cyclohexane solution prcduced [Mn(CQ),]', and a 

mn-radical intermediate in a second primary photoprocess was determined to be 

[Ml%(CO) 91 [1911. X-ray diffraction data was obtained for [Mn2(CO)la] at 74 K; 

no significant charge density accumulation was observed on the Mn-Mn bond. The 

molecular geomkry is more distorted from ideal U4d than at room temperature, 

and the axial carbonyls are more strongly bound than the equatorial [192]. Th@ 

generation and characterisation by IR spectroscopy of [Mn(CO)s]', by photolysis 

of [HMn(CO)s] in a low temperature solid CC matrix, was reported [193]. The 

He(I) and He(II) photoelectron spectra of the complexes [M&n(Ca)j}z] (M = Zn, 

Cd or Hg) were reported [194]. 

1.5.2 Jla Zides 

Tk reduction of [MnHr(cO) 51 to [Mnn (CO)~,I] by treatment with suspensions 

of either Li2C2 or Na2CZ was reported [195]. 

The IR reflectance and transmittance spectra for single crystals of 

[Mn(C0)5Br] and [Mnz(CW>)la] and the Rarnan spectrum of [Mn(OO)sBr] were obtained 

[196]. The reaction of [Mn(CO) 5x1 (X = Br or Cl) with Na or Ag atoms in a 

rotating cryostat gave [Mn(cO) 5]', which was isolated in a C6D6 matrix at 77 K, 

and examined by mR spectroscopy [197]. 

1.5.~ Oxygen donor Zigands 
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OMn(CO)s 

(18) 

the reaction between [M~~(co)~~] and orthochloranil was reported [1981. 

1.5.4 sdphur donor Zdgands 

The reaction of 
- 

[FeCp(CU)2(CS~ )I- with Bn(cO) SFWI to give 

ECp(CD)~FeC(=~)SIktCC)~], which reacts with PPh3 to give 

[Cp(~)2FeC(=S~(cO)3PPh31 was reported [1991. 

The preparation of a variety of hydrogen sulphido-ccqlexes of manganese 

carbonyls by treatmant of the corresponding -SSnMes cmpounds was reported. 

The cox&axes [Ln(CC),MuSHl {L = EMe3 or PKBle)~; n = 0, m = 4; n = 2, m = 3; 

n = 3, m = 23 were prepared. [(Me~P)~(CD)~MnSHj reacts with RCl to give 

[(Me~P)~(CD)#nSR] (R = Me@ or CH~CD) and with HgC to give 

[c(Me3P)z(a3) dnS]zHgl L2001. 

The reaction of PhzP(S)CSNHR (R = Me, Et or Ph) with [ClMn(oO)~l to give 

the complex (20) was reported. PhzP(o)CmHR and [clMn(o3) 51 react to give 

I{(cO),~C(=NR)P(O)Ph~)~l; the phosphine sulphide analogue of this is 

obtained by heating (20) in hexane [201]. 

The reaction of diphenylcyclopropenethione with [C@ln(CD)z (thf)l to give 

the complex (22) was reported 12021. 

(20) 

The preparation of the complexes fat-[(CD) ~Mr!!(X)S~CKI@ J% Phs] and 

[. 03 ,M@(X) SK=&& I 2 frcm Ph&Be2CS2@ and DMn(cOl53 or [~xMn((x))~~~l 

(X = Cl or Br) respectively was reported 12031. 
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?“ne X-ray structural determination of [Cp(CO)2MncS=C(Ph)CsH4Mn(CO) 31 was 

reported [204], and the photochemical reaction of [icpCrScMe3?2S] With 

[MII,(co),,] in thf to give the complex (22) was alto noted [ZOS]. 

(22) 

aeatment of the three-membered rinq complexes (23), obtained from the 

dissociation of (24), with activated alkynes RCKR (R = CF3, C&Me, Corm or 

C&H) leads to the formation of the heterometallocyclopentadienes (25). The 

crystal structure of (25; R = cO$le) was reported [2061. The reaction of 

complexes (25) with either isocyanides RNC (R = CMe3, qch or phenyl) or PPh3 

gives the substituted products (2s) [207]. 

The complex (25; R = Cl&Me) cyclises with R’ECE? to give the complexes 

(27) (R' = R" =CY)zEt; R' = c02Me, R" = H) [208]. The complex (27) reacts with 

Raney nickel to eliminate sulphur, giving the complex (as), the crystal 

structure of which was also reported [209]. 

(OC)$ln -PMez 
1s” 

Me 

(33) 

R R 

H 
P.. ,MnL(CO), 

S 

(23; L = PPh, or R'NC) 

Me,P=S 

@hM”: \ 
MdC Oh+ 

F-P/Me 2 

R R 

(24) (25) 

Me02C 

(27) 

M n(C o>, 
R’ 

* 

R’ 

R' PRz 

R' 

(28) 
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The X-ray structure of {d~?thyl(3,5-d~~yl-l-p~azolyl) (2+hiophenoxy- 

ethoxy)galLato(IV(2),O,S)Itricarbony~ganese(I) was reported [2101. 

1.5.5 Nitruge7a donor Zigands 

The mmganese (I) complexes of 

MIMn(CC)4{@.Nl~03~1 (M = Li or K: 

I-naphthyl) in which the ureadiide 

respectively, were prepared [211]. 

The displacement of propanone 

ureadiide, M[Mn(CO)sC ~?N)zJZO)~ and 

R= Et, cHMe2, cych, Bz, Ph, 4-biphenyl or 

acts as a rmno- or bidentate ligand 

frcm fat-[MnfCO) s(chel) tOCMe2)lf or 

perchlorate frcm fat-[I ~(chel) (aCl0) 31 by bidentate ligands to give 

fat-[Mn(o3)3(chel) (L-L) I+ or [{fat-Mn(cO) 3(chel)~)(L-L) I’+ (cheL = phen, bipy 

c&e; LFL = dppm, dppe, dppb, succinonitrile or glutarohitrile) has been 

studied [2123. 

The reaction of [MhtCD) 5 Brl with sodium dimthylbis(l-pyrazolyl)gallate 

and pyrazole to give tie complex (29), the structure of tiioh was ascertained 

by X-ray structural analysis, was reported 12131. 

The romplexes [(O&lO)Mn(aO) 3(NN)f (NN = phen or bipy) react with excess 

ligands L (L = P(OR)s or P(OR)2Ph; R = Me or Et) to give 

eis,trans-[Mn(~)2INN)Lz] [Cl041 or [Mn(CO) (NI?)LB I [Clot,], if cam&d out under 

irradiation. The latter coxrplexes are carlmnylated to give 

~is,~~~-[Mh(cO)~ (NN)Lz] [Cl041 at nornml pressure, and isomerise to 

cis,tmns-isomers on heating in propanone. fac-E(03Clo)~(CO)3(dppe)J reacts 

with NN to give cis-[Mu(cO)2(NN)(dppe)], which on irradiation by UV in the 

presence of P(OR)s (R = Ph, Et or Me), gives [Mn{CO) (NN) (dppef lPfOR)3)1 [Cl041 

r2141. 

I. 5.6 Phosphorus and arsenic 

Thecrystal structureof 

OX 

W 
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&fn-MI-I bond length of 2.9032(14) i is indistinguishable from that in [Mn2(CO),,] 

[215]. 

The reactions of photochemically prepared persistent radicals [Mn(CO) ~Lz]' 

(L = PBu3, P(CHMeEt)3, P(CHMe2)3 or PEo(rXMe2)13) with CC14, to give the 

corresponding chlorides, and with h!SnBu~ to give [Mn(CD)3L2H] and 

[M~(CO)~LZ(S~B~S)] were reported [2X]. 

The preparation of the complexes ((~)4~~JP(~e3)(~'~e3)~1], 

[(CO)sBrMn(P(M'Me3)3)] and [(~)&b(b-P~‘)2] (M' = Si, Ck OX %I; R = bk3c 02 

&se; R' = Me3C or Me3M') from [BrMn(CD)s] and the corresponding phosphine was 

reported. The complexes containing p-phosphido groups are fo& by 

elimination of MesSiBr [217]. The treatrent of Na[Mn(cO)~l with C&C11 to give 

[Mn(CH$Zl) (CO)51 r which reacts with PhsP to give [Mn(CQ)3(PPh3)2Cl], was 

reported [2181. 

The reaction of [HMn(CO)j] with Ph;lPN(CMe3)-KLR2 (R = Me or Et) was studied 

by NMR spectroscopy: P-C bond formation occurs giving the complex (30). This 

reacts with further phosphine to give (33) and (32), or with (PhO),P to 

substitute a carbonyl group [2191. 

Y 
(OC)3M n<i 

,PPhZ 
>N-[Me3 

‘AlR2 

)+-AIR2 

(33) 

The of the [Mn2(CO)6(dppm)2] and (CC) ~(dppm)] 

was studied by 13c NMR spectroscopy [220]. 

Treakent of fuc-[MnRr(cO)3 (L-L) 1 (LL = dppm or dppe) with phosphorus 

donors gives c?:s,cis-[MnBr(CO)2(LL)L] (L = P(OPh) 3, L-L = dppm; L = P(OPh) 3, 

P(CW3, P(OEX)s, PPh(cble)z or PEt3, GL = dppe). Oxidation with NO2 or 

[No][PF,j] gives unstable cationic species isolable as hexafluorophosphate salts, 

which on reduction with hydrazine give trans-[h&(a)2 (IrL)L]. Treatment of 
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these compmxes with T~[PF~I in the presence of N or P donors, L', forms 

cis.s,cis- or tram-[Mn(Co)2(kL)LL'] or mer[Mn~3(GL)L] [PFs], if L' = CO 12211. 

The preparation of ccmplexes of 2,2-dimethyl-dppp and 2,2-dimethyl-dpap 

(L-L) , Nln(~) 3 (L-L) 1 (x = Cl, Br, I, Cfi3 or CH3CO) was reported 12221. me 

reaction of [(?15-RCSH4)Mn(W31 (R = H or MS) with PhsP=CHz.LiBr to form 

[(r15-RC~H~)Mn(cO)z(PPh3)], PhzP(Cdh-2-=3) and 

[(~5-CsHs)~(C0)2tPh2P(C6H4-2-~3)~] was reported. The X-ray structure of 

the latter complex, with R = CH3, was also reported [223]. 

The treatrrwt of [BrMn(CD)~~P(@le)~~l or [BrMn(CD)3~P(CMe3)~~1 with ally1 

bromide in the presence of a phase transfer catalyst, benzyltriethylaim 

chloride, to give [(r13-C3Hs)Mn(03)4(P(~)3}] and [(r13-C3Hs)~(CO)3{P(CMe) 3121 

was reported [224]. The complex [(CO)4BrMn{PPh2 (CH2)nC1)1 undergoes reductive 
I I 

cycle-elimination with sodium amlgam to give the complexes [(cO)~Mn(CH2)nPPh21 

(n = l-4) [225]. This ccmplex, with n = 4, undergoes ring contraction on 

heating to 200 'C in a sealed tube to give [(cO)4~-cH(Me)(cH2)2~Ph2]: CO and 

SO2 insert into the MI-I-C bond of this ccmplex [2261. 

The preparation of the cl-hydrmyalkyl m@ex (33) frm D+?n(C0)~1 and 

Ph2P(2-C6HbCHO) was reported [227]. The reaction of [Mn2(cO)10] with some 

amine liqands at high temperatures to form [~,(CO)8(~-AsR2)2] (R = Ph, 

4-MeCbHb, 4-Meoc~H1+, 4-FCcH4 or 4-ClCsH4) or with the arsines (34; R' = PhCH2, 

G,Hll or MeO) by loss of the non aryl groups was reported [228]. 

OH 

(33) (34) 

1.5.7 Organometallic conqdexes 

The crystal and mlecular structure of [ b-C& 1 bin (Co) 3 Mecp) 121 was 

reported [229], as was the experimental electron density distribution from 

single crystal X-ray data [230]. The He(I) PE spectrum of this complex below 

11 ev was cmnpared with ionisations of [(Mecp)Mn(cO)31 and 

[ m=~wm) 2 (c2h) i [2311. 
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The electrocatalytic ligand substitution 

L' (L = WCN or py, L' = PPh3 or Me&X) were 

being by a cationic chain mechanism [232]. 

reactions of [(Mecp)Mn(cO) 221 by 

studied, the reaction mechanism 

The reaction of ethanoic[ 13C]rnethanoic anhydride with Na[Mn(OO)51 to give 

13C0 substituted [Mn(CO)5H] was studied by mass spectroscopy. The reaction 

proceeded v7Za a sh0rt-lived neutral formyl complex [(CO)#~I-~~CHOI [2331. 

An xPHS study of [(cp)M11(03)~(Cs)] and [(cp)Iw~(cO)~l showed that the 

binding energies of the metal atom and carbonyl groups are approximately 

constant on replacing the CS group with CO [234]. 

The photolysis of [m(cp) in low matrices (CH,, CO 

or or in was studied reaction of species in 

reactive matrices or N2) coordinating solvents or 

cyclcmctene) 

Pentanuclear ccmplexes bridging linkages 

were by reaction [Mn(cO)~Brl with followed by 

with either or [IIrCl(cod)~~] Non-chelating 

bide&ate (L-L), 1,3- 1,4-diisccyanobenzene, 

and 4,4'-diisocyatmdiphenylthane, react with [BrMn(CD) 51 to give 

[Bus 1, [~~(a3)40421 and [tB~~(CO)4)2&-L)l. 

[(Rcp)Mn(CO)2(No)I fPF,l gives oligomers of the type 

[C(Rcp)~(NO)}n(LL)n+ll[PFfiln [2371. 

The preparation and study by IR spectroscopy and mass spectro~~try of 

[(cp)Mn(CO)2(CKDPh)l and [(Mecp)Mn(CO)~(CNCOPh)l was D381. The 

of MO's derived from determined parameters used 

to ionisation potentials electrochemical oxidation of the 

D4n(CD),(UWG_..l (R Me or [2391. The between 

CsHllNC [M~z(CO),O] to [Mn(CO)5(CNC&1)l, catalysed Pd/CaCOs or 

was also [240]. 

1.5.8 SiZyl and stannyl corrpZexes 

The reaction of Ph(H)Sm6H2 with [Mnp(cO)i~] to give 
I I 

Dn(CD)s{Si(Ph) (C&)&H~231 and of Me(Cl with [Mn~(cO)~~l to give 

[Mn(cO)~{Si(Me)~}l was reprted [241]. The neutron diffraction study 

of [(Mecp)Mn(CO)z(H) (SiFPhz)l was reported; values of both Mu-H and Si-H bond 

lengths were determined [2421. Similarly, a IH, 13C and. "Si NMR study of the 

cxmplexes [(Mecp)Mn(C0)2H(SiR3)] (35) showed the possibility of a bonding 

interaction between Si and H, favouring a cis-geometry, whereas steric effects 

muld favour a trans arrangement [243]. 
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(35) 

The reaction of the stannylene cxeqlexes [M(C0)5SnC1z(thf)l (M = Cr or WI 

with Na[m(cO)s 1 to form tetrametallic heteronuclear cluster ccmpounds 

[(~o)~~SnCbb(cD)~12 1 was observed 12441. Methyl-l-napthylphenylstannyltetra- 

carbonyl(diphenyl-N-methyl-N~S)-l-phenylethyl~~s~~e)IMnganese( I) was 

prepared from racemic ethyl-l-napthylphenyltinchloride, separated into two 

diaster emeric fraction5 by fractional crystallisati.on, and studied by NMR and 

IR spectroscopy 12451. 

1.5.9 Mfxed m&a2 carbonyls 

[Mm KD)l~ 1 was reported to react with niobecene hydride to give 

[(cp)2Nb(~)(~-~)~(cO)5], the structure of tiich was confirmed by X-ray 

analysis 12461. I'ONMR spectrawere recorded for the ccrmplexes [MnR(CO)51 

(R = H, CH3 or Hr) anA @bM(CO)lo]n- (n = 0, M = Mn; n = 1, M = Cr, bb or W) 

[247], and the preparation of [H~OS~(CD)~(#~~(CO)~]- from [H20~3(CO)lo] and 

K[Mn(CO)s] was reported [2481. The reaction of ~a[Mn(CO)gj with Dh(PPh3) 3Cll 

to give the heterobimtallic ccxnplex [(PhsP) (00)2Mn(~-CD)eRh(PPh3)2 1 WAS 

reported; the structure postulated for this cmplex contains adoubleMn&Rh 

km-K3 [2491. E~(cO)2(thf) (cpll reacts with [Rh(CO)2 (n5-C5*5)1 to form the 

complex [cp(cOl~(~-cO)~~(oO)(~5-C~~~)l, containing a dorm Mn+Rh bond [2501. 

The preparation of [E%rPtL2I~n(cO)3~1 from L3Pk (L = PPh31 and CuHgMn(CO)~ 

was reported, as was the reaction of L4Pd with BrHqJ&n(cO) 51 to give 

Ex2L2Wbn(cO)5HgMn(03)5~l, and the reaction of PtL3 and IHgbb(a)5)2] to 9iVe 

[L2pt(Mn(cO) 5121 Wdl. The preparation of [cp(CD)Mn(u-CS) WB)Pt(PR3)21 

(PR3 = PW2Ph or PMeph2) from [Mn(C0)2(CS) kp)l and [Pt(n2-CzH~) (P&J21 was 

reported. This complex reacts with [&303[EF41 to give 

~cp(cO~2~~=c(sMe~~pt~PR3~21 D3F41 [252,2531. 

The reaction of cis-[P-E12 (PPh2Cl) 21 ad NaDdr1C0) 51 to give 

[Pt(CD)2{Mn(a))512] and three clusters (36-38) was reported [2541. 
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(36) I371 

Phd’, ,“?P$, /nn(to), 

/p+\pA/Pt\pph 
@04M" z 2 

(38) 

The anisotropic EPR spectrum of IMn(CO]4 (M))]. was detected in a 

y-irradiated sample of [Cr(CO)6] doped with [Mn(CD)~(No)] [255]. Manganese(I1) 

reacts with N204 in ethylethanoate to give [NO] [Mn(NO3) 31, which was 

characterised by IR, ETA and magnetic measurements [256]. 

Ii'Sn NMR chemical shifts as well as J(H-Sn] and J(P-Sn) were reported 

for the complexes IMn(N0)3Ll, where L = (MesSn]n(CMe?)3_~P Iq = 1, 2 or 3) 

[257]. 

The reaction of (C6H5CH2)$%n_dioxan with No to give [(C6H&H2)Mn(N0)] was 

also reported [258]. 

The perovskites LaMn&Q (M = Cr, Co, Fe or Ni) were prepared by slowly 

heating in air co-precipitated basic carbonates, and were characterised by 

X-ray diffraction and magnetic susceptibility measurements [259]. The 

absorption spectra of the complexes [M111M111'Mn(MecO~)6 (py)3] (MII1 = MI"' = 

Fe; ,111 = Fe MI= r = Cr) were reported [260]. 

The formation constants of the hetercdinuclear complexes [M~C!I.&~L']~- 

(L = phen or bipy; H6L' = nitrilotrimethylenephosphonic acid) were determined. 

The complex with L = bipy is a catalyst for the oxidation of hydrcqrinone by 
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H202 [261]. 

1.8 POFG%YRINA~DPHTHU~YANINEC~PLEXES 

The X-ray crystal structure of 

nitrido{tetrakis(4-matlmxyphenyl)porphinato~manganese(V), prepared from the 

addition of ammnia to the analcgou~ manganese(II1) porphyrin complex 

[MI-F (porph)X] (X = Cl, Br or OzCMe) and iodosylbenzene, was determined L2621. 

The crystal structure of the complex [MI-I~(M~O)Z(TPP)I, prepared by oxidation 

of [IQ-I~~~(TPP)(O~CM~)] by NaOCl or iodosylbenzene in basic ethanol, was 

determined; the complexwas studiedbylowteqerature and roomtemperature 

magnetic susceptibility maasuremnts [2631. [XMnllI(TPP)l reacts with 

iodosylbenzene to give [{XMhIV(TPP)]20] (X = N3 or CC&J); the complex with 

X = NJ was characterised by X-ray crystallography [264]. Oxidation of 

water-soluble manganese(II1) porphyrins in alkaline solutions gives 

manganese(IV) complexes, tiich were proposed to be p-oxo-dimrs. Oxidation 

with hypochlorite was reported to give manganese(V) oxo-porphyrin [2651. LeSS 

efficient oxidation of mnganese(II1) porphyrins was observed in mnbranes and 

positively charged micelles, but in negatively charged micelles or 

microemulsions the oxidation was extremely inefficient and no manganese(V) 

complexeswere observed. In C&Clz, the manganese(II1) porphyrins reacted 

with phenoxathinylim hexachloroantimnate to give the mnganese(II1) porphyrin 

T-radical cation, whilst oxidation with iodosylbenzene gave the mnganese(IV) 

porphyrin @-oxo-dtir [266]. 

The cyclic voltatfrfetry of [MnlI1 (TPP)] with six different anions in twelve 

non-agumus solvents was reported [267]. The use of [MnllltTPP)l as a model 

for cytcchrme P-450, by the reaction of cyclohemne with (tosyliminoiodo) 

benzene and [Mn'*I (TPP)] to give Iv-cyclohexyltoluene-4-sulphonmide, was 

reported L2681. 

The epoxidation of alkenes by sodium hypochlorite solution catalysed by 

[Mn(TPP)(O2CMe)] in the presence of substituted pyridines was reported [269]. 

The electronic structure of manganese porphyrin was investigated by a CTED/~ 

method [270]. It was also reported that irradiation by y-rays at 77 X of 

[MlF (!lFP)x] (X = Br or Cl) in 2-n-&hyltetrahydrofuran gives tm forms of 

[Mnll(TPP)l, depending on the halide used; these also differed frcan [MhllU?PP)l 

prepared chemically; these effects were attributed to solvent matrix effects 
[271]. Also reported was the preparation and study, by cyclic voltammetry, of 

[FUC12(nic~!IPP)MnC11 (nic+TPPH:! = meso-cr,cl,a,ol-tetrakis(2-nicot~~~yl)- 

porphyrin) [2721. 

The ccqlexes prepared from [MnI1* (porphyrin)Cl] and [Oz]- were studied by 
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NMR spectroscopy and solution magnetic susceptibilities, indicating a 

superoxcmanganese(II) porphyrin configuration with coupling between the 

superoxide ligand and the manganese centre [273]. The IR spectra of [Mn(TPP)] 

and [Mn(TPP)(02)] were recorded in argon matrices a'c 15 K. Oxygen isotope 

scrambling experiments confirm that the O2 is coordinated symmetrically side-on 

[274]. 

The completing ability of [Mu] in the solid state was studied by IR 

spectroscopy: the c1 form reacts with phenol, py and rmathanoic acid, whereas 

the B form does not [2751. The absorption spectral data for [Mu(P were 

recorded, it forms complexes with thf, N H 2 ,,, py and &m&hylpiperidine. At 

-60 "C in the presence of light and N2&, [Mn(Pc)] is reduced to (Mn(Pc)]-; 

in the presence of N-methylpiperidine reduction gives the dihydro and 

subsequently the tetrahydro derivative of [in]. R-[Mn(Pc)] films on 

guartz are reduced by sodium vapour to [Ma(Pc (n = l-4), whereas a-[Mn(Pc)] 

films form [Mh(Pc)]'- in the first stage [276]. The oxidation of [Mn(Pc)] 

films, and their reactions with py and HCl, were also reported [277]. The 

preparation of (tetra-l-phenylnapt.halocyanine)mangauese(II) was also reported 

this year [278]. 

1.9 COMPIEGS OF BI-CAL SIG!VIFICAN~ 

The complexes mesu- and me-Na[Mn(ehpq)] (e&q = 

ethylenebis{ (2-hydroxyphenyl)glycine)) were prepared. Their optical, EPR and 

l+fR spectraware camparedto those of transfersin complexes and shown to be 

reasonable models for the metal binding in transfersin [39]. Also reported 

this year were complexes of manganese(I1) with guanine [279] and adenine-N-oxide 

I2801. 

1.10 REVERSIBLF OX!GENATION CCMPIEXES 

The reversible dioxygenation of [Mn(PR3)X2] (R = pentyl or butyl; X = Cl, 

Br or I) was studied in solution by EPR spectroscopy and the claimed 

dioxygaated species [Mn(PR3)(02)X2] were proposed to have the unusual spin 

state, s = 5/2 [281]. 

The reported reversible binding of 02 by [Mn{3,5-(C?le3)2Cat~2]2- was 

claimed, however, to be due to oxidation of the ligand and subsequent reactions 

of the oxidation products, after a study of the system by optical spectroscopy 

f2821. The original workers, however, reported that oxidation of the liqand 

was not supported by redox thermxlynmics , and the reaction was reinvestigated 

by spectrophotometry [283]. 
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