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'Ibe period of this review covers those publications in volumes 94 and 95 of 

chenrical Abstracts. Thus, althougb a majority of papers covered ore published 

in 1981, m.ny from 1980 are also included. lhe mjor journals are covered up 

to the end of 1981. 

The review concentrates upon the coordination chemistry of technetium. No 

attempt. has been mde to cover wrk of an essentially organanetallic, catalytic 

or kinetic nature. 

6.1 TK%W7I'IUM(VII) 

An alternative method for the reduction of pertechnate, without. faming the 

classical technetiumtin radioph armaceutAcals, has been fomlated. It. involves 

the addition of ethylenediphcwphinetetraacetic (edptaH4) amzl phosphinetriacetic 

(pta&) acids to [TcOb]- eluate to form various types of technetium canplexes 

depending on the Tc:acid ratio. It was shown that in acid media edpta and pta 

reduce pertechnate [l]. 

[Tc&xL] (L = bipy, X = Cl or Br; L = phen, X = Cl) canplexes have teen 

prepared by dissolving [TcO,'l- in ethanol and then treating the solution with L, 

followA by the slow addition of HX; they were characterised by optical and 

vibrational spectrcscopy. The isolation of these technetium(VI1) caqlexes with 

poorly reducing ligands may suggest that similar hsptavalent species may be 
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intermediates in the reactions of [TcQ+l- in acidic conditions with other liaands 

which lead to the preparation of carplexes in lower oxidation states [2]. 

6.2 TEcHNETIT_M(V) 

6.2.1 bohalides 

[~I,NI[Tc~C~,~ and [wI,NI[T~~B~,,I were prepared by the treatment of 

[Bw,NI[Tco,I with concentrated hydrochloric and hydrobmmic acids, respectively, 

atroantenperature. Their vibrational spectra indicate C,, symnetry for the 

anion. An unusual resonance F?aman effect is seen in [Bu,N][TcOBr,+] [3]. 

[Bu,Nl[TcOI,l was prepared from Du,Nl[TcOCl,l by ligand exchange with NaI in 

propanone. Vibrational spectra again indicate Cbv synmetry for the anion and 

the resonance Raman spectrum shows v(Tc0) at 996 an-' and four of its overtones, 

symnetrically surrounded by other sum and difference bands [4]. 

The electroreduction of the oxopentachloro cunplex of technetium(V), [TdX!l,]*- , 

has been studied in 4 M hydrochloric solution by sinultanecus coulanetry and 

spectrophotanetry. The UV spectra observed during the reduction of [TcOC15-j2- 

show the coexistence of three species; firstly [TcGC~~]~- (Xmax = 228, 294 nrn), 

secondly an intermediate (Xmax = 238, 325 nm) shown to be [Tc(CE12)C15]- by 

caaparison with other spectra, and thirdly [TcCls]*- (A 
max 

= 240, 308, 338 rm). 

The reduction was shcwn to be one electron and a kinetic scheme proposed for it 

[51. 

[TcOXB(bipy)] (X = Cl or Br) has been synthesised fran [Bu4N][TdlXI,] and bipy 

in an ethanolic solution of aqueous RX [2]. 

6.2.2 Oxides and corqZexes with oxygen donor Zigands 

A review has been published, containing twenty references, on the electronic 

structure and symmetry of technetium(V) oxy-carplexes containing [TcC13+ and 

[T@]+ graups, on the basis of IR, UV-VIS and X-ray spectroscopic data [61. 

[TcC~(cyclan1)l[Cl0s].H~0 (cyclam = 1,4,8,11-tetraaZaq%lOtetradecane) 

was prepared by adding Na,[S204] to a solution of [NR,][TcO,] and cyclam in a 

hydrogencarbonate buffer at pR 11. The crystal structure of the product shows a 

tram-dioxo configuration (I), the first such technetium(V) ccnplex to be synthesised. 

'Ihe Tc-0 bond length {1.751(4) I] is langer than in a mono-oxo ccnplex and it was 

postulated that dioxo cunplexes of technetium(V) are formed when the ancillary 

ligands are neutral and serve as poor r-donors. 'Ihe Tc-N distances (2.125(U) i] 

are the longest observed yet for any cyclam canplex [7]. 
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6.2.3 CornpZexes with su2phv.r donor Zigands 

A series of ten bis[(dithiolato)oxotechnetate(V)1 canplexes were prepared fnm 

technetium(V) gluconate by ligand exchange. The technetium(V) gluconate canplex 

in aqueous or aquecus ethanolic solution was cunpletely converted into a dithiolato 

canplex by addition of two mole equivalents of the dithiol. The red-yellw products 

were isolated as tetraethylarmPnium salts; the ligands used are shave in (2) - (9). 

A mixed sulphur-selenium ccmplex was trade frun (10) [81. 

HS HS x COOH 

HS cool-l 

(21 (3; racl 14; meso 021 racl 

HS x CN HS CN HS 

I )-_( 
HS CN HS CN HS 

(51 (61 17) 

(8) (9) (10) 
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[~~~][TcO(SC&CR~O)~l was prepared by adding B-mercaptcethanol to 

[Nbl[‘kOt,l, folluxed by dropwise addition of Nap[S20,+] in 2~ NaGI solution and 

precipitation of the pink crystals by addition of [Ph&s.]Cl. lhe crystal structure 

was detemined and the anion found to be approximately square pyramidal. 'Ibe 

basal plane is distorted tmarck a trapezoid because of the difference in the 

Tc-0 {1.950(4) A] and the Tc-S {2.291(2) A] distances [9]. lbe sodium dithionite 

reduction of [TcO+l- in the presence of the benzoyl protected dimemptodicanides 

[{P~CCG(CRZ)~C(O)NR]ZX] &=1,X= (C&)2, (C&)3 or 1,2-CsHb; n = 2, X = (C&)2] 

gives the corresponding technetium(V) anion [TcO~S(CH~>~C(O)NXNC(O)(CH~),S]]-~ 

The canplexes were characterised by field desorption mass spectranetry and IR 

spectroscopy [lOI. Ris(diethyldithiocarbamto)nitridotechnetium(V) 

[TCN(&CNE~~)ZI (21) was preparedby the reduction of L%,l[TcO~l with 

Et2 N NE1 2 

hydrasine in hydrochloric acid, follmed by reaction with scdiumdiethyldithio- 

carbamate in water, after adjustment to pH7.0. lbe crystal structure shmed the 

yell0.v crystals to be isc&ructural with its rhenium analogue. The technetium 

ataa has a distorted square pyramidal envonment with the nitrogen in the apical 

position, and the four sulphur atans forming the base (r(TcN) = 1.604(6) 8 

L11.121. 

6.2.4 Complexes with Gro-up VB donor ligands 

Aqueous [NzHG]C~Z treated with PI%3 in ethanol, reacts with [NHI,][TcOl,] in 

9.3 M HCl, under argon, with heating, to give [TcNC12(Pl%3)2]. L&and exchange 

reactions of this canpound gave [TcWpWt,)zl, [TcNCl~(P&$h),l and 

[TcNcl~(PEt&'h)~]. [131. ~~I&]z[OTC(NCS)~] was prepared by dissolving 

[BusNl[TcOCLl in methanol and adding k'IL][SCN], followed by precipitation to 

give red crystals. 'Ihis product could react with further [NCS]- to give a mixture 

of [Tc(NCS)~I~- and [TC(NCS)~]~- [141. 
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6.3 TEEHNETIUM (IV) 

Dinitrogen was found to be reduced to NH3 by the reaction of [TcCL,(PI%~)~ 1 

with lithium napthalene in !lW 1131. 

[(H2edta)Tc(u-O)2Tc(H2edta)] (22) was synthesised by miting Nan[Hnedta] with 

one mole equivalent of HITcOk] in water follti by addition of an excess of 

HOOC 

HOOC 

COOH 

COOH 

NabE30~ I. The crystalstructure of the cunplexsh~ an almost planar faur- 

nenbered Tc(u-O)2Tc ring. lbe Tc-Tc distance (2.33 9) is betv.een that expected 

for double and triple bonding, but extended Iikkel calculations indicated that 

the electronic configuration of the triple bond v.ould be 02sS** , apparently 

accounting for the extended Wdbondwhichwas observed. 

lk&netium(IV) was found to carplex with di-(2-ethylhexyl) phcspbonic acid 

(dehpH) and the formatia of the cceplex was studied by the distribution nmthod 

as a function of pH. lbe extracted species was [TcC(debp)(cH)(IIdehp)] 1161. 

[TcO, I- was reduced under acid conditions with the tin(I1) ccn@exes of 

Zthicacetic acid, 2-thiopropenoic acid and 2-thic+2-nmthylpropanoic acid. 

theuseofpaperelectrophoresis, twocarplexeswere detectedand thesewere 

postulated as being the 1:l and 2:l adducts 1171. ['k(X!S),12- was observed 

one of the products of the reduction of [Tc~(NC~)~]~- with [SCN]- [14]. 

By 

as 

6,4 TEMEJ!IDM(III) 

'lbe crystal structure of [BI.&N]~['I~~C~~] has been determined, and the salt 

isisanorphouswithits rbeniumanalogue. 'lbere is disorder in the crystal, with 
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31% of the [Tc&le12- . ions orientated perpendicular to the rmjority. Theaverage 

Tc-Tc distance (2.147 x) is longer than was anticipated [18]. 

[Tc~C12(0&Me)+l was prepared by reacting KITcOl,], HCl and MecocM under 

dihydrogen, and shcm by single crystal studies to be iscstructural with 

[Re2Cl~(O~CMe)~l [191. [Tc(NCS)~I~- was obtained as one of the prcducts of the 

reduction of [T~o(NCS),~*- with [sCW [141. 

Technetiua(II1) species were formed by the twc+electron oxidation of 

[TcCl(CO)~(PMe~Ph)~l and [TcCl(CO)3(PMe&h)2] in ethanenitrile. Specifically, 

[TcCl(CO)(~~)(PMenPh)~l[ClO~l~ and [TcCl~(CD)~(PMe~Ph),1 were isolated and 

the electrode mechanisns leading to their formation discussed [20]. 'Ihe 

electrochemistry of the trans-octahedral technetitnn(II1) canplexes [Tc(L-L)*Xp)+ 

(LL = diars or dppe; X = Cl, Br or I) was investigated using UITLE techniques. 

All the complexes exhibited reversible Tc(III)/Tc(II) couples in &nf {X = Cl, 

L-L = dppe; f = -0.04 V: X = Cl, L-L = diars; E" = -0.091 V (t)s.NaSCE)}. 

The couples are sensitive to both LL and X (i.e. dppe stabilises technetiun(I1) 

relative to technetiun(II1) to a greater extent than does diars) [21]. 

6.5 I_C%V OXIDATIc%u STATES OF TECBNEIIIJM 

KB[Tc#~BI.~H~O reacted with MeOXH in an autoclave at 30-50 atrnzspheres of 

argon to give K[Tc~(O~CM~)I,C~,] and [Tc2(O#k)+C1] the former being claimed to 

contain two chlombridges, and the latter one [22]. 

X-ray tier diffraction studies were used to detenrdne the structure of 

[Tc(CD)~Xl (X = Cl or Br). 'lbe crystals were foundtobeorthorhakicwith 

space group Pnma and 2 = 4 [23]. l'he oxidation of [TcCl(CO),(PMe,Ph),] and 

[TcC1(CO)~(PkkpPh)~] was studied in MeCN; both ccnplexes underwent an overall 

tuo electron oxidation to give technetiutn(II1) species (see Section 6.4) 1201. 

[MnTc(CO)ro 1 and [TcB~(CO)~~] ha= been synthesised. 'Ihe Ma-Tc species was 

prepared by firstly forming [Mn(O)s]- and treating this with [Tc(03)&1 in 

thf, which was added slmly. 'lhe Ffe-Tc species was formed in a similarmanner, 

using [Tc(oO)~l- and [Re(CO)gBrl. These reactions illustrate the general principle 

of using the weakest nucleophile with the corresponding bmnide [24]. 'lbe 

experimental and literature data for the themodynamic parameters of formation, 

&we transitions and dissociation of [Tc~(CD)~Q] have been discussed, sets of 

the best values proposed, and the Tc-Tc bond energy detemined WI. 

The IR spectrum, and its cunplete assignment on the basis of the free rotational 

model, of the bimetallic carbonyl [TccO(CO),] was reported. 'Ihe results show a 

ccnsiderable polarisation of the M-M bond in the sense k-k [26]. 
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