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I. -am 
Acomciawa~hasbeenmadetobeccmcise inwriunJthisAmlal 

Surveys article. primarily,thishae~~byarvoidingrepetitionwhen 

reportingon~ouspapersintrJoorlnoresactians, bybebgmorebriefin 

reportirrg~~paper,~W ckcmaewthem of figums. Inaddition, 

Dise.Aktr.hasbeenanittedfmu~ (abak 20 citatione per year.) 

FU?adem will nob that there are 206 articles mfemnc&; the 1985 Annual 

Sum- for this group of elemnts conbind 247 references. 

Ihe 1984 [l] and I.985 [Z] &mual Sumeye on this grnup have appeared in 

printsincethe1asteumey. Seveml idividualshavewrittenreviewarticles 
. p(szhmttothisarea,indludingthefollckJing: Hemmann [3] @ix?.nim oxo 

species), libchi [4] (electmn transfer and mdkds in organometallic 
. chermstry), Kelly and woollins 153 (-NS and -NSX ~,~~~~=0, 

and axivm ardl?aehmm PI C-w lisana -1 I md.ter (M2W’)104- 

lhotochemistry c71. 

f Previous review see J. organomet. Chem., 318(1987)121-156- 

References p. 41 
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II. Nmmu&,ANIcmc,ANDcmIcmICMEmLc2mBmmDEEmmmm 

Us~pilsed~resolvedFhatoaojuatic~~~,VaiQetal[8]have 
detenu& a value for the metal-metal bard ensrgy in IW2(00)10, 38.02 5 kcal. 
~andtime~l~infraredfl~studies~~2(cx))lO~been 
rqprtedina c%xmunicaticm [9]. Papersonpilsdlase.rFhotolysisofulis 

specie [lOI, endcnitsgasphaseinfmmdspsckmmhaVebeenpublished. 
Parameters forreaarbinationkinetics fortheradical spedesMn(CO)5, gerbzrated 
fKan Mn2(W)lO by laser @&olysis [11, 121, have hen de&mind. A similar 
studywascarriedaut~~spscies~bidentateligandsbridging~ 
Ms, =2(m)8(uL), (VL = R2P(CFI2)~2, R = Me, a, Cy, n = 2 -> 6) [13]. 
Inanotherpqm?, a studyon the flashFhotolysis ofRe2(m)8(L)2 (L=m, PR3, 
P(oR)3) was detailed with the monm&allicmdicalwhichisformdbeingallmsd 
tormctwithhalocmdons ad tri-n-butyltin hydride [14]. 

A single crystal x-ray diffraction stdly cm MnRe(C0)lO revealed a netal- 
metalbcnddistanoe0f2.909ji[15]. ThisisFdmrter, by abak 0.05 K, than a 
valuereprtedearlierforthis~andra~cl~tothedistan=e 
between metals in ml2(00)10* . 

m= synthesis of ~(aJ)lO B 1303 
en&hmmtincarbcnylsbcadedtoWumwas~ishedbyreactionof 
labeled Re(*cD)503SCF3 and K[Mn(W)5]. Rates of migration of u03bstween the 
metals were then meamred WI. The FW caMyzed synthesis of 

(~)F(Wq(cW (a'= cy, i-Pr, t-B& xylyl) has been pblished [17]. 
Ekkolysis ofNnRe(aZI10 in amatrixpmducesMnRe(OO)g whichwas detemhdby 

lRtoaukai.nbr~~~lgrcrups [18]. 
Rmtolysis of Mn2(03)10 and 1,2-bisdiethyl m(depe)m 

an equilibriummixture of Mn(cO)3(depe) and its dimer, the latter in larger 
amunts. A facile reaction with alkyl halides traps the mnmer [19]. The 

reactim of m2(00)10 with (Et0)2pDP(OEt)2 (tedip) gives BQ(oO)8(tedip) ad 
f&Q&0) @2dip)2, wfiid‘l - isolated, tiq with other ~izedpmducts 

[201 l Areactionoftheparent~lacmpcxmdwithW2PUi2~ (m)giVes 
mr, fat-andmsr,m isiXmS Of the ocmpapld m2(m)6(d&@2; bath species 
canbecmidizedtofonn~active n~mxatim [Zl]. Amechanistic stdyofthe 
Fhcrtolytic diqmprucnatimofm2(m)lo with cixygenandnitmgen lisanas has 
beenplblished;l9~~intermediates~~~atedforthisreaction~~ 
yields eiW [MnT&12+ or cWW3(L)3]+ along with Ewa51- PI. 

, El_ techni~were~to~mechanislls0f~onand 
oxidation of Mn2(03)10, Mn(<w))5 being inplicated as an intermediate 1231. Free 

?Ladical reactians are reparted to - - Re;!(WlO ZJrxzl =l4 or cycl= 
are phcrtolyzed [24]. 

A cqsIdlopxghic study on tmns-Re2(00)9(L) (L = a carbene ligm% 
, 

=@Ui2CH2TiQb) and qmthesis of mangarrege andrhenium mfJ=*parent 
carbonyl and Ti(r1-C$I5)2(rl-C2H4) is nated [25]. A w CnRsmpan and infrared 
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Spectra for Re2(03)10_~(CNR), (n = L-+4; R = Me, t-Bu, benzyl) has speared 

IFI. It is fcnadthatM2(W)lo (M=l@h, Eae) ~Re2(00)8(pph3)2 CatdlyzeS ring 
chlorination of tiluem [27]. 

An ionic cm@ex, [Re(W)3(IPIPL)]Rr, fomm fran l?eFJ?z(W)5 ax-d 1,4,7- 

triaz~;~chemistryofthisspecieswillbe~laterinthis 

review [28]. A ehqle pr%==th of CM(W)5P?dlAeG (M = m, =) has been 
reported frm the metal cd&my1 and AsF5 in liquid SO2 [29]. An mstable 

carp?lex with a MessMe ligard, [m(W)5(MessMe)]+, is dete&ed in solution [30]. 

er ~-[~(W)p(~pY)tP(O~)3~2l+ reacts with halide ions with phoqhite 

displacemmt. Asynthesis of [(m(W)3(bipy))2(-)]% is fm in td.e Paper 

[311. Reduction of variax [Mn(W)5(L)]+ caticms (L = W, MecN, py, pR3) gives 

eitherm2(W)lo (intheca.seL= W) or hydride epecies, Bh(W)4(L)H [32]. 

III. METALamBmYL~AND~ 

Synthesesofvarious ~2U-drfienium~hdlidesupanphotolySiS 

oftheparentmetal~inthepresence ofahalocarbon havebeennotd 

already [14, 19, 241. ~ofm~exesofmfonnila cl(W)3Re- 
(P-bipym)F&(W)3C!l (him = seveml bipyrimidims) wze miad art ard the 

absorpticnandanissicglspectraofthesespecies~C331. Thecxqomds 

ReX(W)4(pphzs*3) (X = a, Br) w pmpa?xd fman Re(W)gx and the 
silyl@cephim; w reaction with water pmduce Re(W)q(PFh2H)X. The 

silylphoqhhe ax@ex =ctS further with MBr(W)5 to give MRe(lr-Br)(Ir-P&2)- 

(W)8 (M = l?e, m) [34]. The m =(W)4(J==W2R) (R = a3, -2, 

m2c1) were prepared; magnesium re&ctifm of the _cHzCl derivative causes 

cyclization of n&al ard ligard, givixq (oC)4I&KZFhMfz) [35]. 
The rmction of R&l(W)5 with AgW34 gives F&(W)~; frcm hfrared 

dataonthisspecies~~~theR;eOq'ligandisagoodelectronacceptor 

[361. The reaction of E&Cl(W)5 with KB(OPri)3H gives a mbl-foxmyl species 

whose reactione m Ruther studied. Halide loss fmm [Re(Ez)(UD)(W)4]- is 
facile giviq EaeH(W)5; with @mqhhee, halide displacemnt occurs giving 

Re(cYm) (W)4(PR3) (373. Light idhced realction of a32 is catalyzed by 
ReCl(C0)3(bipy) 1383. Ismexization of ~(~Izwwfh)3~(eP) (t== 
cEdmIyls) totheallcis isaneriscocidativelyca~yzed, -ingviatheone 
elm oxidation praduct [39]. me reactiarl of Rec!l(W)5 aId 1,4,7- 
triazw was mentiomd pmdously [28]. 

The rea&iOn between Ir( ?‘I ‘ci$+k5) (a))2 and m( v-BI-)2(cx))8 in 

~dil0~ (60% 5 d) yielas W(~-CgMeg) W)2(m2W I+ d [Rez@-QIn- 
(u-~)3-n(03)61-; a ='@=l strudurestudywascarriedoutonthechloridesalt 
[401. The formaticm Of [m2(FLI)(W)l0_m(m)n]+ fran the reaction Of I(pY)2+ 
arrJthe~iatedimanganeseprecursoris~[41]. 

several papersha= pmser&d work on am@exea of manganese with 
mide ligads (K, s0T). Cited earlier in this articlewas apaperon 

Referencesp.41 
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reactions of cis, IXans- [~(03)2@iw){P(O~)3)2]+ with lr, formation of 
W(W2(bipY)tP(OW3)X (X = m, SCN, I, Br) being * mallt [31]. Fmml the 

--W-P, anotherpaper~j.bescyanideandthiocyaMte~~ 
formed from MnBr(oO)3(dppn) ard KC?? or IBUi [42]. 

A5%NHRstudycmvaricus maqamse carbmyl halides is identified [433. 
Acoll~~ofpspersooncerning~~~halidesisnatednext. 

Carbonylation Of Re$l4(FBt3)4 gives a amplicated mixtuxe of prcduc&. 
SeparaWardthen Bizedbyx-raycrystallogra~~thec4mpmMs 
=Cl2(03)2(L)2# ==Cl(W3W2, cis-=Cl(W4(Q, d W+=Cl4(L)2 (L = 
P=3) c441. Additionof isocyaniaes~*2%(dpFm)2 siv=m2Cl4(dpFm)2(m) (x 
= Cl, Br; R = Me, t-E!u, xylyl) [45]. m the m of m6-, these ream 

react to pm [-2Cl3(dpF@2(m)21=6 or [=2Q3(-)2(m)31m6; further 
reactions, eledmchemistry,spectra,andacrystdLm arerepor&din 
this paper [46]. Carbonylation of the pZWU?XEwaS~tipmduce 
Re2Cl4(dp&2(cO), I, (VtEil Sm determination); furtherEeactionsof 
thepEductwithxylylisocymide(cKystalstructure of *2Cl4(-)2(a) (a\rxu)) 
ark3 with nitriles in the presence of TlPF6 wem also carried out [47]. 
Ismyanid~ were shmJn to reduce [&2Cl4(dppe)2]m6 and then react to give 
[Re2C13(dppe)2(CNR)]PF6, II, which are oxidized by NOPF6 formisg 

[=l$13 (&&‘d 2 @‘=I 1 (mf~) 2. Related cmpoumk are formed frcm the starting 
materialandnitrilesinthepresence of TlPF6 [483. 

Sections VIII and IX identify further articles on - and 
cyclopentadienyl-metal ccenplexeswithhalide ligande. 

I 11 

1 pF6 

Norton et al [49] have &tained pIG values for EHi(OD)5 (21.1) and M%(CXl)5 
(15.1) in acetmitrile. 

mereaotionbetween M(m)5 anel a(pph3) yields (pph3WWW5 [501. 
. 

Aradical& --- for reactions of MnH(oo)5 al%J dienes [51] 
and allems [52]. AkineticstWyon~ineertionof~intotheRe-H-i-n 
fac+eH(a))3(bipy) has reach& plbliation [53]. 

@d%id.S Of X&U'li= cd&o@ hydrides by flash pbatolysis of =2(a)8&)2 
in the pmeence of tri-n-butyltin hydride [14] and the formation of R&IWO)5 
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of RtBr(W)5 [37] m sqxxted earlier in thiS 

reduction of [Mh(oO)s(L)]+ (L = 00, NW, py, 
fcmlation of mlH(cO)4(L) [321. me cztmplex 

w=2(~)9(~)1' d==w== to [Re2(H)(CD)93' by a radical chain process [54]. 

Rmtolysis of Re2(0D)10 and olefins gives Re2(wH)(v -)(W8 (R=H, =I as 
prjlnarypmducts witi sma.ller ammnlsofotherspecies [55]. !IWaxpxW 

mH(c0)4(PR12cH2Cx2a-xo) was qn&esized fxmMnH(o0)5 bycadxmyl tsuketitiion; 

itwasfcmdnotb 

cyclizationiskncm, 

cyclize.Theprcductthat~dhavebeencbtaindfrm 

formedinadifferent ~equeme of reactions [56]: 

t I 

+ EH3:thf-> Mn(oD)4(CHOHUi2CX2NH2) 

l%ESpape2s~mechanistiCStUdi~~reackicrns~manganese~ 

rheniumcarbnylhydrideSardaUqlmmquwe OrrheniUmCMX4lylStidlpIdUCX? 

ald&ydeS anl the dinuclearmetal mxbonyl [57, 58, 591. 

Rlsxkionsa Mn2(00)~0 and tam ==-d=y zhosphines, pCVZH CW, ax-d 

PWri2)2H [‘511, are reported, ~ITAU&S beitq the dinuclear species Mn2(u-H)- 

(W’R~)(oD)~. Dinuclear am@exes cmbdniq l@ride ligar!dS bridging between 

maqam~e and either platirnm [62] or mlybdenum [63] are described in the cited 

papers.~l~isofthelatterspecieawithanolefin(ethylene,cyclahercwe) 

led to M-H addition to this organic substrateresultingin fomationofa 

c0dinatelyunsaturatedSpE?cies~c!h revewblyaddS cqvis: 

Fmther~ofpol~earrhenium~~ideanion!3ha!3bSen 

preserrted. =CUI of =4NC~3b-H14(~110] with Fhosphines haSbeenShumto 

lppduce C$WW(vHI2(W x1(~3)21: a s&G= crystdl x-my dUfractian skdy on 
the m3 derivativedefir&a&mctuz forth.& anicmba~&cmthekncm [Rej- 

C~-H)2(W121- struchmwi~~inm-equivalentequa~rial poSitionS 

1641. Ebdker xxactim of the [Re3(v-H)4(00)10]- anion are described in 
axdherpaper;~andcharacter' lzd = ~$[~3(rH)4(03)8(L)23 (L = 
N-r wr m3). structures of the last two azmpleypnwere definedby x-ray 

diffraction also; these species have the [Re3(P3I)4(03)101- stnlcbx with ale 

nCn_carbcaryl ~~reS~col~posi~oftheuniq~merhenium[65]. 

~~paperby~~grcup~ EtqNm3(~-w4(~)9(LI1 (L 
= m, Me3No) and ~[FS3(21-II)3(oO)9(P3Xfi)J (m detc ’ 1 for the 
last species) aSpIxdwtSofreactionSoftheSame ~withMe3Noandpoor 
donor ligard [66]. 

Relabdwm-k, also fxwnthssgmq~~ 

(=4N)2[=53(11-H14(03) 101 witi AUQ (mh3) 

Referencesp. 41 
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Et4N[lWQ(m)4] with Re3(~-H)3(oO)lo(NcMe)2 [683. The pmduct of the former is 

Ek4N@.e3(1.~-H)3(lr-AuPPh3)(03)10]; fnan the latter reactim the prodluct Et4N[Re4- 

(lrH)5(00)14] is c&bined. Both kme characterized by crystallography. 

!rheinfm spectrum 1691 and = m [701 of m3(v-H)3(W12, d 

the vibrational spectra of Re3(lrH)3(00)12 [71] am found in a series of papers 

inIrKEg.ulem. DesmptioncImass~oftenrheniumcaapands havebeen 

=P- [721. Anmleaihrbeam stmdy an the reactian of [Mh(cO)3]- EdFH3 is 

noted [73]. 

Refer to sections VIII and IX for additicnal hydrides of these metals 

(cyclapentadienyl,~~Wl, ~arene-metdlccrmpaLnujls). 

v. aMPmxEswrIH mLIGANE 

mreferences to ocmplexes in this group which are derived frown 

cycloperrtadienyl- or- cadmnyls are fad inSectionsVII1 ard IX 

aICiarenotc=ross-refermcedhem. 

A reaction of MnCl2(thf)2 with M+i, followed by additicm of 

tetramethylethylenediemine (tmeda) gives the campanrl Mn2(1.1-U)2((tmeda)2- 

m2sm2 r741* Synuresk of the CcmLxnad ~2b-W~W2(Me)2 was acccmplished 

by lBactian of -3(Fph3)2 and -2 [75]. StrucRupsofbathproductsm 

determinedbysmlecrystalx-rayd.ifMons. 

The reaction of [F&(03)5]- with sever& dibaides follumd by pmtonation 
I 

yields Re(cO)4(C(dHR)MM3). Addition of a further m yields a 
* . ~rrmplexwhi&eliminatesarminetogiveanisocyanide~exas 

shcwn below [76]: 

W(~153' + mW=c=NR +H+ ->W_}(+H+)--> 

c~(~)5(WW(~m+ -' W(W5(cNm 1+ + =2 

(R = i-m, t-B@ 

Akineticstdyonthe 

appeared r771. syrrtheses 

ofInzm$mmandMum 

Gbdysz, et al [78] 

reactions between l?WW51- and CgF6 and CgF5CN hae 

of ally1 [51], -vinyl [553], and _ooZH [53] derivatives 

wemecitedearlier. 

b 1 

pph2SiMe3to~ M(00)4(CR{06%33}PRq). and this amplex hyt3mlyzes to give 

WW4(WW=W. Another--rhenium~lexwasdescribedina 

separate paper [79]. synthesis of Re(o3)4(cEl~m)(PF?l$6H4cH~~) was first 

carried cut;hydmlysis using Ett4NF gave an anionic species (whose crystal 

s~wasestablished,III)~~hydratedcaasilicagelwl~,asshawn 

belU.J: 
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An~~ti~syrrthesisofthisspecies~l~boraneredulcticnofanacyl- 

rhenimccnp?lexwasalsomerkioned. A~reference fmuthis~~ 

ma ~lcaqlex is also rmtd [56]. 

Oxidative cleavage (Ce4+ ,CD3W2D)andhalcgencleavageofthecarbon 
t ‘ 

marrganese - in ~(~14(W4=9W has been e C803. AdditionofRms2 

to ~3(*H)W)lO(C3~2P(~)4 mw rearrarrgedW,N,wwm 

C811. Apaperdescrfbing3+2~~ti~of~(03)gCH2~~has aplpeared 

WI l 

EtqN 

III 

Ph 

) fiRe(COl, ( PPhMe2 1 

Ttrm iscanas of Mn(a)qMe were identified by hfrarwd data, this species 

fonning qmn photolysis of Mn(o3)gEle in a low tsqerature matrix [83]. A 

~totrihapto~of~allylmarganese CarbonylianSwaS 
postulated fmn mass spectrametry data [84]. moutherpapersconbirl 
hlfOnn&im m a spedra Of ~C!ZUXS of M(cO)goI2W2 and C;!(a)4 [85, 
861. Kinetic dataon the reaction ofMn(a3)3(diam)E% andt.rhnsthyl~teare 
reported [87]. Mcnz- arri di- orUm&allationofB-misthesubject 
of a study [883. Infrared spectra of MW3)5P~3) d WW5(13c=3) ware 
e WI. ~w-=~c=lshiftin 
correlates with stmdc m&mints, ie., with the value of n [go]. A theoretical 

study cm Mn(Q))4(CX)R species (X = 0, S, CH2; R= H, Me) is rroted [91]. 
Tlhm m deal* with m&al-fomyl species wem cited earlier [37, 543 as 

wlerethreepapers~formaticaofdldefrydesfranrsacuonsofmetdl~~ 
with m&al acyl species [57, 58, 593. It is possible to azmzt Mtl(00)5ab1to 

Mn(oD)5a30RUi2td US* H2 ard *Co under ~apssure, theastmhkidentifying 
carkmn-13 firm labelled cd&cm mnoxide [92]. 

Gladys2 et al [93] have carried out LiEEt3H reducticm of Mh(oO)5o3coph, 

dmracteriz~byx-raycrystallwthe hitial anicmicpmduct, V,as a 
l?FN+ salt. This species reacts with acid or Me3SiCl with rirq cqenirg. 
Ecarbnylation of the -1 spscies yields FhCm and MnH(cq5: 
deca&mylation of the silylacyl- caaplex gives Mn(O3)5W* frrrn which 
al~andmstal~hydrideareformsdon~ysis. 

Wlatim of (W~2CQ~(oO15 oaxrswiti~to 

FLeferencesp.41 



32 

M~I~(PCF~)~(W)~; this prcduct was subject to a crystal t3tmcbm detednation 

c941 l Lhvisaldnhhart [95] have StmM tAe Re(co)4(cMecq2H can be derivatized 

inamarmer~itsuitableforuseasahsavymetd2.labelingreagent;a 

relatedpaperf~thisgrarpreports~anotheraenplexofthistypefor 

derivatization of sulfhydryl and amim gxups [96]. 

sped.alirrterestin~lexeswithdiff~~has~~ 
1986. Thereaream7rkerofinterestingpapersinthissection. 

Rhodium octaethylporphyrin dimer and Mq(CO)lO uderyo a con- 

proportionation to form the bin&all& species, (OEP)RhM(cO)5. With 03 and 

hydrogen, this cmpcurd is converted to MnH(CO)5, Rh(OEP)H, ad Rh(OEP)CHO 

[971. The reactim of C!pFe(CO)2~(~)5 With several isoqanides has been 

Studied. In the dark, inbenzene, ionic produckofthe fonmila [C@e(CNR)3]+ 

cw~) 51- (R = t-WI, xylyl) are formed; in contrast, in acetonitrile with 

added trimethylamine oxide, one can obtain CpFe(oO)$In(cO)4(L). The latter type 
of reaction was alsoshowntooccurwithdipheny~~and 
trimethylphosphite,andMeproductsof~~~~~ddlsobeobtained 

fmreactimsbetween V&Fe(~)212 a [m(a)4(L)]2* hum-tin ==%l=s 
were also mentioned [98]. 

-=-+ 
C~FePw3lPwo3)5] 

QFe(m)zMNaJ)5 +m 
h cpFe(o3)2~(~)4(CNN 

a) dark,inbsnzene: b) =,~g,~sopphzMe, P&=)3 

The reaction of Mn(oo)5CBr3 and ppN[co(cu)4] gives MnCq(c0)9(~1~-C0) [99]. 
CcanpcRlna VI, shm belcw, was obtained frml ccml(co)9 and RlCB [loo]. Both 

~t-vccaapcnnu;2s weresubjed~ofcrystalstructuredetenninations. 

Three pqzers fmn Jeffery et al [lOl, 102, 1031 report on nzlctions of 

Rewwg(~l) 03 = m, m, W) * Reduction by KEH(Bd)3, followed by metathesis 

gives PFN[ReM( Ir-CHtol)((oo)g] (sbzture ofWcopnpaundde~)andthese 

cmrplexes were subject to furthex reactions [loll. The I-eaction of 

ReC!r(W)9(Ctol) with Fe2(0)9 gives trimstallic RecrFe( WCtol) (U-OD) (03111 
(strucbm debmind) [102], while species with 5 mektl atams (three different 

metals), Re~M~M'(1~-ctal)(oO)18, arise in IXaCti~ of the P=C=== witheither 

Pt('1-C$4)3 or Ni(oDD)2. Ihethirdlistedpaperals~descr~tr~lic 

ccmplexes, pITduh3 of reaction of these preauwffs tiw~ x(-3)2 b-1*2%) Or 

~wY3) v-c2Hq12 PO31 * 
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PPN 

i 

: fl 
‘=, 1 ,C--CHPh 

oC+-C_A 
C 
0 ” 0 

V VI 

A series of ccqcur& witi platinum andmngamsa atansvam2pepred 

*ins with W)3w~-dppa)~~. Reaeims 0fthisspscieswith~~cLi, 

Na=k,cNwit, andwitha)+m6mncrted[lO4]. MolyweTnmn-rhenium~~exes 
werethap?xduckofreacticmsbatween [WW~)(=WW==') 1+ e cww51- 

~crystals~~~rmpxxads, indluditrg vn) [105]. 
Severalpapersti~ . earlier conwlhM additionalewrmplesinthis 

area [40, 62, 63, 811. 

Fac+h(aq3(~)cx!But, m, andm6 ?xa& togive thepmdu&, 

[{~(~)3(dLP%=&2~]~6, a bis_dlkynecapper (I) rzCl@ax wlmse slxumxe 
was determined [106]. Alozqwith agold- [50] ard a gold-rhenim [67] 
conlplexall?zadyref~ aratxmatherreferences torheniumclL&mcm&xmds 
containing gold, papers on (=4As)2 [=7c(a)21&(=3)] [lo71 E&I'd 

[At@a%(l=%)7]=6 [1’331. me fw==b of (=3)2(cg~5)=mW5 - 
describsd [log] as was the synthssis of a uranic-zheniium species, 

(m3)2=%- [llo]. 
Areportollbomw =a@==, u,~5C4QW4WJ3)312r (R = -, fi) 

has been #u.shed [ill]. varials raanganese-tin caapands of the form 

(=)4&)=2* (M = Wm)4, Fe(a)3(W, L = 0% -2) = m by 
Behrens et al [1X?]. Sodi~bi~-t~haU@.~ilyl~ reaCta with Fh2MlJh(C0)5]2 

(M = Sn, Pb); following addition of [Ma3O]W4 one can isolate 

=2M[m(m)4(=) 12 [1131. cleavage of the acyl grrxlp in m(ccl)4(Pm3)axs 
with either Eu3SiH or Fh3SnH gives I&#3 and Mn(oO)4(pph3)MR3 as pruhcts [114]. 

Aprwiouslycitedreference [37] mnt.iom F&~(wBu~S~X~RI~)(OO)~. Reactivity 

of W~)5Mph3 (M =Si,Ge,Sn)inthagasphasewasstudiadbyCImass 

spectmmetry*V clw. 
SeeSecticmVIII foradditiomlrefexences perthmt to this tcpic. 

VII. axWuxESwrI¶iGRxJPVAANDvIAxxANm 

Nitm+nThesynthasisofni~~succ;lnimido~incl~ 

Mn(oo)5&EGEG) frmMtlBr(aJ)5 and thallium suocinimide - repmted 11161. 
Anionicmqanese omphxeswithbikenzimidazolatel~~~from 
K2bibzim and [MnE!q(oO)4]-; ~reactiarsofthisl3pecieswith~ 
ligads(czrhcql*tution)and~liodide (alkylatimatuncomWmted 
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nitrogen) are not& [117]. Ccqlmes of the form M(CO)4(CPN) B described, 
where WN is the anion of an al@m amim acid (hktadimte, ornithinate, 
lysinate) [118]. 

Fourreferemes FhosmoIus tocm@exeswiU~~ligandslxAdging 
tm metals wem cited earlier [34, 60, 61, 631. Anadditionalrefemncetoa 

bi&e@mle cca@ex of miqamse is not& [119]. 

Oxmen Thebimetallic cmplexRe(W)5OF?eO~ was identified earlier inthis 
review 1361. %= ZUlhk ==&=, [~{=((=)2)31-, serves as a trident&e 

ligaki,bondiqviath.mepho@xmate oxyyenstoarheniumtricarbmyl~ 

[120]. 

Sulfur. Se&enim.Tellmium F&actionsofppN[Mn(CD)5]withdisulfideshave 

been studied. The nucleqhilic anion initially displaces FE' fmm the 
oqanosulfur ccmpand to give Mn(m)gsR (R 'Me, Eh) which is not isolated due 

to subsequent mactions with thiolate ions formiq [Mn2(~-SR)3(03)6]- [121]. A 

second paper descrh reactions of [M2SSMe]BF4 as an I?& donor toward 

PmW51- d W~Is(SW r301. The reaction of R.e(00)5BF4 with an X2- ion 

results in form&ion of the interesting species [X{Re(C0)5)3]EF4 (X = S, Se, 

Te);acxysM structurestuBywascarriedout~thetelluriran~l~,vIII. 

Report& also was ahydrolysis product of this species, F&(o3)5OBF3 11221. The 

prepamtionand &ara&erizatim of (CC)5MrxS2CC6H4CS2Mn(oO)5 has been described 

[123]. The reaction of FBCl2 with Mn2(03)10 in the presenm of &5g gives 

~2~2Wlg v-243. Ihionyl chloride was shcm to react with MnH(oO)4(pph3) 

givhg [th(~)4(pph3)]2~ which k oh&&de ti [&b(a)4(pph3)]2& [125]. 

Mf Me 
c,c/ co 

,o~/\l&CO 
‘,/ l’co ’ 

OC 0 PPh3 

/Te\ Re(C0J5 (OC)SRe \ 
Re(CO)s I BF L 

VII VIII 

This secticm was significantly &x&erEdduetodeferralofadditional 
xEferencesmcycl~enyl-metalspacieswithgxuupvAandvIA~gandsto 

Section VIII. 

VIII. - OF WW3WWk) AND CWW(W2(rrCgHg) I+ 

Asseeninmoentyears,thissecti~~the1smpstfraction0f 
refw inthisreview. 

~3_(IkG_~derimtives lBemactim~betk;een I?=ta=Wmclm=and 
~2(aa10 was fan-d to give 77% rn(co)3( v-c-5) ard 23% Mn(al)3(n+re4H) 
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U-W l 
me use of TlC~cF3 in the FInmpamticul of m(W)3(ll-c5H4cF3) has been 

reported c=71, ashas =of~2[qjQ**1 tQP=P== (~)~(~,~-CgHqCgWq)- 

m(W)3 [=7, 1281. m mti of (~)~(ur~~%%%)~(W)3 from a 
dithallitm salt of the ~iatehydmmhmisalso~[l29]. A 

bimetallic species, Me(OC)3W(yrl-CgHq-C5Q))Mn(W)3 was prepared frnm _(WI3- 

(+%%+%#4)r Nm, ZU'd m2(v-=)2(W)8 [=o]. Optically active species 

m(W)3(rl+H4R*) have been dmmcterized [131]. SWCcalQllaticats forMn(W)3- 

(w5H4XFh) (X = W, a2, CfI2CH2) are rmted [132]. 

Moncdxtituted derivati~ ~(00)2(L)(~-C5H5) (L = PPh2+H5Cr(W)3 [133] 

and sulfur bonded Qu==3I(~2I(~-+P5) [134]) were isolated frcm 

appmpriate reactions of the mztallic species ard Mn(W)3(n_CgHg) in THF. Two 

canp=llmds, ~(W)2(phz=~2)(17_cgHg) d r~(W)2~~-cg)s)l2~~-R‘Iz~Bphz~, 
wfxepreparedusingsimilar IdhOdOlOgyandthecsystal shuctum of the latter 

was detednd [1353. Lilmwise, lnono-anddi~~tedpyrazinederivatives, 

m(W)z(N"N) (rl-'?#5) at-d [m(W)2( ++,R5) 12(w-N*N) O+“N = c&$2) have been 

n=de: methyl~~enyland~cycl~enylanalanaloguesare:also 
rqmtedinth3.spa~ These species are reducible to FSE2 active anions 
[136]. 9-E lzlzacdm of B&w arKI m(w)2(thf) (wc5H5) in situ gives 

C~(W)2(~-CgHg)12(~-~t2); a cry&al stsucture detmmhatim t&med that 
the sulfur atm in the ligatd bridged the two metals [137]. mllilarly, the 

grouP VIA element in R2X (X = S, Se, Te) bridges tw metals in the species 

PNW2(n++5)19Q$ (R = Me, (CH2)n for n = 3, 4). lheEespecif?swtxe 

synthesized froan a 2~1 readZiOn Of metal amqlex and R2X. A bimetallic cxa@ex 

of the fO'nmla ~(W)2(r)(~-SEIe2)(3r(W)5 was also described [138]. 

w syrrulesj-s of a mixbure of rm(0012Wy4R~12a32 and m(w)2(~c~Hq)- 

( “-%Q~l (R = H, m) ~KT#II the readicn Of Mn(W)2(thf)(rl_CgHqR) and 
Me2NSR(=CR2)(=0) has been descrti [139]. 

Thermno- andbis- aqlexesof1,4-diethynyIbenze (D[EB), ~n(W)~(rmq- 

(n-CsHsI d C~(W~2(~~l2D[EB,~~~reacticnsofthesespecies 
studied [140]. Reactians of lh(W)2(FH{Npriz}2)(~1*5H5) with HBr, givirq 
MNW)2m=2)(~5R5), ~with -lr giv- m(W)2(p(*)2R)('l+?jR5) d 
MNW)2{=(=) wJ3+2mw$5L - described. lhelastumplexwasf~to 

react with HQ to give BQI(W)~(FHC~(~~))(S-C~H~) ~1411. III a second paper, 
this latterccmplexwas e to react with Na[Fe(W)2(n_cgHg)]to form a 

bhhnic W, (rl-C~)Fe(W)2HI(Npriz)~(W)2(~-cgHg); this species lost 

W Upan phcrtolys~ givti ('1-cgHg)(W)Fe(~-oD)(cI-pH(Nprl2)~(W)(~~5) [142]. 
A similar ccmpapld was reported to be the piLmal& in the reaction of 
NaC~(W)2(Sieh2Me)(rl-c5K+=)l with ~e1(00)2(~+5) 11433. AISO reported h 
thispaper aregoldand ===Y *ivativ=, MNW)2(S*2*)M(n_CgHqMe) (M= 
-3, _I. ~daticm of M(W)2(S2)(rl_CgMeg) (M = Mn, Re) using m- 

aowoic add Yields M(W)2(S2O)(n+Me5); thn, M(w)2(S202)(~+~&~) 
forms cm prolorqed trealment with the oxidant 11441. Armther amqan-dwith a 
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bridging sulfur 0Xide liga+, [Mn(W)2(n-C5H5)]2SOr was cited earlier in this 

review Cl253. A dinuclear CUI-@~X, (rl_CgHqMe)~2(cx))3[~~(NtEcHzph)N2], form 
in the readiosl Of IW(oO)2(thf)(rl-C5H4Me) and FhCH2N3; its shU&JJZ Was 

ascertaw by X-ray cLYddlcgraphy [145]. ~0t.i~ Of Ekl(cD)2(pX3)(rl+H5) 
(X = Cl, Rr) with AS El461 and with Fe2(03)g [147] give the ccqumds 

003(~)9~W)2(W5) d Fe3(WgP2CWm)2h-W5) 12, respectively; wu-h.s 

furthex dwmistry of these and related species was also reported in these 

papers. Reduction of Mn(cO)2(MeocgHqFCl2)(n-C5H5) using t-kutyllithium and 

Wzda,follfxmYbyadditimof methyliodide,fonnsthe ~lidene0wnplex 

MEQC6H4P[Mn(o3)2(WC5I-I5)]2 (Structural cktemhatim); usiq a similar synthetic 
methd,thecmpleX (rl-cgHg)MW2(V -===e)=dWz(~-c5%J was Ewepared 
fr-OmtheMe.FCl2precursor.Itsstructurewasalso ascertained 11481. Reduction 

of ~2(p*)2(~)4(11??%)2 to a mom-anionandoxidatic2nt0amcm0-cation 

was carried cut, both radiml species being isolated. Acrystalstructure 

determinaticnwascarriedcut~thecati~~~wasf~tohaveal~ 

metalmtal kond relative to the mu&al pzcum~r [149]. 

A reference to MO&X= (=%'e) spectxa on Unme tellurium xmqamse 
species [150], and a w m 2gSi MMR spectsa Of BQJH(CO)2(SiR3)(n-C*) 
Ompomds [IEd] are noted. Thelatterpqperalsozp0rksa lkulxcndiffractian 

study apI MnH(a3)2(SiPh2F)( q-C5IQMs) a& an x-ray diffracticm study On 

~(~)(~3)(SIPhZW(17_CgMsg). 
Iodine reacts with Re(CO)3(WCgMeg) to form [ReI(cO)3(Q+Me5)]I3 which on 

phOtolysis is ccnvertsd to =2(03)2("'-c5=5). h- Rexz(W2(n-We5) is 
obtained whm Re(O3)2(N2)(n+,Me5) nacts with HX (X = Cl, Br, I); qxm 

photolysh OonversiontothetransisaaerisnOted. crystalstIU&LWStudies 

onthecisdii0dideandtransdikmddewemalsomp0rtedhere (1521. The 

pruduct of the reacticpl of Re(Ci3)2(N2)( n-C5Me5) and [Me303BF4 in acxtone is 

WW2(n-Me2_ )(n+P?J); theiCht.ityOfthis u=W=tedW== 

confin=dbyV synthesis fYml the olefin and Re(ao)2(t?lf)(IrcgMeg) ard 

byacrystdl stzudum [l533. SulfuraIdseleniumcclmpands of the fomula 

[=(a)Z(rl-cgMeg)]2(l'-a are 0btah-d flxnlthe reaction ofRe(a3)2(mf)(q-cgMeg) 

andtheelement. mfz!selmiumocnpxMla's structure was reported [l543. 

A-step- was m for synthesis of Re(oO)(EMe3)(N2)(n-cgMeg). 
The kmwn ampwrd [R~(~~)(N~M~)(N=NC&CZW(IHZ~M~~)]BF'~ was first treatedwith 
Me3 and then t-butyllithium was added. This CcuQand is very reactive, 

OXidatively adding benzene and mactirq witi N-bmmsucc inimide to give 

==2(Q))me3)(11-+W5). Fhotolysis of this CzqxnlW inhe~anegave IX, a 

pmdLlOt of i,nkmaladditicPlofaC-H~inaneof~ligandstothemetdl 

[155]. !nle cclapaund W~3)3('1-%%), p=P=d fmm W3(_3)3, %%r d 
Na/Hg,issimilarlyreactive. Itcxidativelyadds to C-Hbods inbenzene, 

ethylene, and saturated m indluding cycle, cyclm, ald 

cyclcpmpane. Phq$dnelOss aanpanies this reactim. upm @lOtolysis, the 
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~alsoundergoesan~aoridativeaddj.timtoaFhosphineligandC- 

Hgmup;theresultingproductisfaLndtodimerizeslctllytothe~~ 

belaw, X [l56]. -lyeis of F@H2(pph3)2(~'c5H5) resulte in a pmduck in situ 

v-571 l 

I 

oc TRe,lCHz 
H P' 

Me2 

IX X 

Neopentyllithium abstracts a cyclopentadienyl ring proton in 

R?H(SiR13)(03)~(vCgHg), at -78%. !chi.siefollcwedbyrapidmigratiOnof~ 

efiyl gratp to the ring to&e [IbeH(~)2(~'-C+4SiFh3)]'WhiCh pmtmnates (also 

at -78O) to give cis-ReH2(03)2(~C5H4sim~). rme 4.~ isomer le~5u~anges to the 

bans isaaaer cm warming to mm tenpexatum, with half life of abmt l2 hr. 

(1581. 

I&o_2fNO~h_CgtL;~l+ Dexivativee Fen&e et al [[l59, 1601 have wed m 

theoryto~theseriesofreactiansin~~aoaordinated~grcup~ 

crew) I+ is l?&.lc& toamethylgmup. 
Th =&ion of [RWQ2(ND)(rl_cgRg)]+ (R = H, Me) with Li[pR(But)(SiMe3)] 

si= Re(~)(~)(C~=mt)os~3)(IIcgRg): cxyetal m-tiOnsk;nere 

mxiedcnrtmboththecyclopenhdienylandthe pentamethylcydLo 

ccmpollTds [1611. Tso ard CuUer [162] have m and &ara&erized tm 

b-xc ~UXIPzhunh species, (T)'c~HS)(CO)(ND)R~(~_CDZ)Z~C~(~-C~H~)~ and 

Gladysz et al mntinue tObeactivelyirnmlvedinthisareaandsixpapere 

originate fnm wark by this group. Additicm of ~e2~, py, or PF?I; to 

vww(~3)(=cHz)( Q-w5) 1+ - sivinJ c-(m) (m3) (m2-L) (n -cgHg)]+* 

Thiolateions react in the came fashionto fomRe(No)(m3)(cH2sR)(~-qi5) ti 

=e=w= dqm&O~~t.ed at the mlene gmmp [163]. -am 
of [~(~)(pph3)(~2pph3)(u<5H5)]~6 with butyllitim and tmeda giVEI a 

Wittig-like species, Re(NO)(FFh3)(cHpphJ)( r1+9kJ which was allqrlated [164]. 
oxidatim of the SalE pmarsor using FhIO gave a formaldehyde omplex, 

[Re(~)(peh3)(rl-H2~)(II-cgHg)]&'F6, and VariQus l?eWticaS Of this SpecieS WZIX 

describedindludingaldehydeliganddisplaaementbyacetcaritrileandhalide, 

addition of phoqhines to the UJ2 grcup of the oorndinatedald&@e,and 

~onof~~~ligandgrouptoamethoxygrcup[165]. Another 

paper repxW selective bimX.img of aldehydee atone mantioface and activatim 

ofthealdehydeligandinthese~; thecryetalstmctumof CWNW- 
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(pph3)(t+=2=)('l-C#5)]~6 is n?P0rtd in this paper [166]. Fomationof 

variaxi chiralm startirrg with [Re(m)(pph3)2(11_cgFs)]+ is mdx?d [167]. 
DeprotaMtion of Re(No)(mFq(~3)(n-C$5) (R = Me, Ii, cH2Fil) using ux occurs 

at the CyclcPedadienyl ring and is folloued by acyl transfer giv- [Re(m)- 

WW (n-WWW I- whiti can then be alkylatea with methyl icdide. In 

=t--==% %=toI=tia 0f R~(~)(~P~~)(OWI~R)(WC~M~~) oazursatthemetbylene 

group b give [ReW)(pph3)(~)(n+jMe5)]- and this anionic spedes alkylates 
at the cd&anionic site [168]. 

&,&3 CQmlexes ~ti~ofReCl(dppe)2(~-H2~) using 
HEF4 gives a product describsd by the figure bekw, xf [169]. Reference has 
aLready been made to the ocanp?lexes Re2(WH)(M,nUS==CH 2)(a)8 (551. m papers 
by Kreiter et al [170, 1711 report on a gr0up of (primarily) 71~-allyl-maqamse 

wrb0nyls formed from reactions of Mn2(u3)lO axI allenes. APESstudyon 
Mn(cO)3(q3-C6H9) was carried 0ut, with specific interest in the ackivati0n of 
the C-H group brMging the .ring and the n&al and in 

species [172]. 

&5 mmdexes Cy0l0penmdi~-rheniIml0x0 
interest.Themeisareviewarticlef0rthisarea[3]. 

thefluxionalityofthis 

species enjoy 00ntinud 

Lithimalurnirarm hydride 

reduction of ReoCl2(~CgMeg) f0llrJwled by addition 0f methamlgivesaprodu0t, 

W(n-c*5); this ~1eCUl~ is flUXi0rbS.I 0ll the NMRtime scale at - 
tmperaturelxtthefluximalityis arrested at -90% [173]. Dimlketene 

I , 
-cts with Re03tn-t?#w, ~Pr0du0t~(ooDcpn2o)(n~~5) beirqcaYtained, 

d with [Reo;!(n*gMegI 12 e si= ~(opcR91 (wc5m5) ; feher, the reaction 
I 1 

of [Reoz(s-C*)12 with l3xNW gives IEeD(CCQNFh)(~-cgMeg). crystal dmcture 
detenninati0nswezdm-mS onall of thesepmducts [174]. Rductive 

Mlatim of ReDCl2(rl+Ye5) gives ReCl2(00)2(n-C5t&5), while a similar 

-ctia with Re3(02cxphz)( n-C5Me5) gives Re(m)2(02cm12)(n -cgMeg); a 
structurdl stucty was carried cut m the latter species 11751. Formation of 

MX2(Q++e5) fr0m [ReO2("<5Me5)]2 by reacticol of HX (X = F, Cl, m) cccurs 
viaahydroxybridgedintermediatewhichcanbeisolated. TIlesamepapsrals0 

presents infomatimonthe mcti0n ofReOCl2(n-C5Me5) withtrindhylalti, 

giving ReCMe2(rl-C$e5) [176]. The reaction of ReO3(q_CgMeg) with various 

cyclopentadienylzispe0iesis rfqmkedtogiveeitherReCc.l.2(n-C5Me5) Or 

[ReO2(n*gMeg)]2 [177]. The read&m of F&O3(n-CgMeg) with acetylenes gives 
first Rm(rl2-RCxW)(rlq+¶e5) aId then FLZ ~I(~+#egI (sQ=cQJ=, 
OcanpmdXII:withR=R1 -Me) [178]. A thsoretical descripticm of [Re3(~+)6- 

(n-W@5)312+ haS m m [179, 1801. 

Astudycu~aseriesofbis-cydq%?rkdieny~~~ f0cusd0n 

high spin-lm spin de!pmWm on the suk&ituent graxp [181]. Vibraticnal 

spectra of soluticm ard matrix isolated M(rl-C5H5)2 ami [ReH2(r1-C5H5)2]+ have 
been reported 11821. 
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Me 

XI XII 

w preparation of a W-1 cclrpxxnd, H2(p%)2(n5_cgH7), P831 

~~protmu~c-m=-= timreacticn wqmnce for tfiis species (1843 are 

memtiomdm Fmtad.ienyl~1exes0f~ (1851 ard rhenium [186], with 

formiks M&)3( v5-%W 03 = I'% m) and m&)3( n5-2,4+%2C~) (L = 

Kimtic data cm the additim of #m+o~~~ardni~danorsatti 
cyclohexadienyl ring in PW) (W(L) ( II~-%%) I+ Cl871 and at the 
cycloheptaaierryl rinJ in cMn(Nwo3)(L)(ll5-c7Hg)l+ (L = 00, phasphines) [188, 
1891 are presented. 

!.&6m1== The addition of Na[OP(OR)2] to the coordinated benzene 

r* i31 CWW~(Q-WWI+ 
. OccurswitiexD~ initially, but the 

~rearrarrgestctheendoisanercn~[19oj. Iheregiwhenkbyof 
themacticnof W~ESiLXllhdLides With [Eln(a))3(rl-1+%+2,4-Me2C6H3)]+ has 

beenstudied;thereactian cccurs at C (5) with vinylmagnesium halides and at 
C(3) with mthylmagnesium halides [191]. There is a comelatim between the 
regicrAmi&qof~eaphllicreacti~&thefaroecanstants of associated 

carbcnyls 11921. 

~papers~am==d describirrJ&eniummetal atxanreactionswith 
arenes [193, L94]. Dinucl= products, (rl_Arene)~(~~)2(~~)I)s(rl_Arene), are 
-When&y- ispreserrtinthemactimsystem;ifthearenei.s 

rKb& with either 1,3 or 1,5-cyclccxkGne then M M species 
. . txmbumq a ligaM derived frun the sex& lrydrocarbonisd&aimd.when 

rhenimatcmsare coccnQnsedwi*indene,andKHisWinamstep,the 

prcduct bclatad is KCWn6q7)(n5*7)] 11953. ccademation of KheniLml 

ataaswithbenzene and EMq Prod=- [~(~3)2(~%j&j)k~; @CbSi= further 
chemistrywas#arductedmthisspecies[l96]. 

w YWL&.iorl Of [m(a)3(nm)]+ Wim NaX(aq) giveS ~(~)2(~-c$iIe6). 

Borchydridereductimm thistoahydridewhi~canbenAucedto 
CMn(W2( 'I+$w1-: IzheanimwasthenalJqlated (1971. Iheocmpand 

MnH(CO)2Pl-C!6Me6), on treatnmxtwiti 00, givr?s ~(~)3(r15+?%w(~ 
w) 11981. m&&bn of =(W~(Q%%) (=ing -3) gi= W(a)2- 
(wQH~)]-; al&latim using Rx (R = Me, Et, i-Pr, Qi2Fh, SiMe3) givesMnR(oO)2- 
(n-c&j)khicirccmvezb tDthcSm j-===, ~(~)2(=3)(~~) ~tr'&Xkd 
with triphenyl@mspGne [199]. 
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JcgEsandFanhavefandthat:~l~isOfReH(~3)2(~)Ca~losS 
of one phoqhhe and fomation of an in situ species which catalyzes H/D 

exchange of C6D6 [200]. 

RefrzerEes to the follcwing cxapom% have previady be.n given here: 

m(a) g(a) [171, -2 (W ~O-nPWn I261 r [=(=‘)5(=)1m6 [761, (n-95)- 

(m)2F*(a)4(m) P81, d PhZE[m(a)4(-)12 (E = m, =) cl=l. 

parameters(rntion, eCl~yte,~ture)whichgdvernelectron 

self-exchange in [m(0?R)6]+,2+ (R = tol, p-=qQ-) have been m=-ted I2011 

as has thfz volume of activation for this pmcess [202]. tight induces ligand 

substitution in [Re(m)6]+ (R = xylyl), the halide ampleEs Rex(uGq5 being 

characterized in this paper [203]. Ihs technetim CXmpleX, [!k(c!Nd)t)]+ Z-eaCkS 

With N0pF6 t0 fOJ3Il [w(c.?d)5(ND)](m6)2 [204]. III contrast, [bfn(m)6]+ 

species arz oxidizedby this reagent. In the sampaper, the Synthesis ard 

Structure of Tc(NO)Br2((TJwlt)3 Was described. Preparation of this species was 

acxxm@ishedbyreactionofthe iscqadhwiti [Tc(ND)BrqJ'. 

References to the rfiMiurm nitroSy species, [F?f$VD)(o3)2(N*N*N)](BFq)2 [28] 

and [Re(ND)(oO)2(L-histiWte)]pFg [ll8], wem cited earlier in this G&w. 
Aseriesofmf~mdirheniura~lexesti~chela~di~ 

alkloneormre isoqanide ligands is noted [45, 46, 47, 481. 

syntht?sisofRecl(~)2(cNsiMe3) frrmthe isacyanide a =(Q?P=) 2(N2) 

isreported. Acids, andevenrdAano1, convertthisspeciestoRfSl(dppe)2(CNH) 

whichplzotonates further to give [FWl(dppe)2(~2)]+; the structure of the 

tetrafluoborate salt of this catim was identified [205]. Thereactionof 

Recl(dppe)2(~) witi Tm4 d NW gives Re(W) (dppe)2(C!W [2061. 

CWXUflS whose .stm&mw were debmded by x-my crystallogrKhy (or 

Other -1 - liSted: -(a)10 [=3, m2=2((=)6(tedip)2 1201, ~(~)g- 
1 

=EH2CQTi dcpz [25]1 Re2(%3(p-m2 sn==u2) [371, wwwu (W2(V-cgMeg)l- 

cm2(~~)3,i~)6] 1401, cm2 ( v-1) (a) 8 (&%‘=I IBFq (411 I fac+fNNcs) (W 3 0a.m 

~421 I c-2 (v +w ( u +==& (m)2(mtt)21=6 1461, -2(=4(@?&@2(a) f471, 

~~(IJ-W (lJ-~2) (a)8-n(-3)n (n = 1, 2) [601, m2(P*) (~P(~212) (m)8 [61], 

(W4Wu-HI (p-(x>)=(=3)2 [621, m(V-cgHg) (03)2(WpR‘1;!) (I”-cuco)Mn(CD)3 and 

m(n*$5) (~)2(i~-pphz) @-~I~(~)4 C631, Etqps[~3(~H)2(~)10(~3)21 [641, 

=4W% (V-H) 4 (W 9 WI 1 (L = =3, PY) [651, JVW93P-H)3O’-W (=‘I91 C661, 

=4NW3 ( II -HI 3 (00) 9 (-3) 1 [671, =4W~4(v-W5(W141 1681, m2( u-=)2- 
, , 

w2s*)2(=)2 f741, =2%(~*>)2@‘@)4 1751, =4N[=(~)3(&=%%pphz)l 
r 1 

1791, =‘3H(Wg(= ~IWW4(=f’M’32) 1811, WC’3)4(Q&~-~) L881, 
, , 

PRJrww 4 (axHphM33) 1 1931 I m2( V-cFz)2(00)8 c941, -@a) (0019 [991, 
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=(a)6(=*(=-')2 11001, P=[m(V-CHtol)(a)g], ~(~2t-Ol)(~)(o3)7, ard 

Rew(pm2ml) (u~)(~)6(P(~h) ClOl], we(vel)(Pa)(a))ll [lo2], 

=(p-C+-Ql)(wg(=3)2 [1031, C@woD)(lr-ao) @-Rrc=Cm)Re(m)3(P(u@}3) and 

~(co)(11-a3)(~~~~)~(~)3(pph3) [lO53, [~(=~~(0D)3(dppe)j2]~6 
E1061, (PhqAs) 2[=7C(03)21=3] [107], [s(pR‘13)71m6 [lm], pn2-- 

[m(03)4(m)]2 [1131, cS(=$33)5)31w4 [=21, ~(~)2(11_cgFIg)]2(k‘-K) (x = SO 

11251, PphzC~cpphz) [1353, mt2 [l37], m-C2 [1381), Mn(03)2(n2-HCX- 

C6H4M2) (4-%H5) [1401 I m2 (a) 3 0’~{~~2n‘l)N2) (n-‘+t@) 2 [1451, (m) 3co- 

( U-~)~(~)2 (0 %%j) aTd (~)gC9~(00)2( n+5H5) 11461, (oC)gFe3 (P)2- 

[m(a)2(rl-%H5)ln (n = 1, 2) a (m) g=?3%tm(a) 2 (Q495) 1 CFe2 (a) 61 11471 I 

MeC’Wh W’QJ (a) 2 ( n -C5H5 I 12 and ( vw)[m(a)2( n-C5H5)12 C1481, 

[~-(~(~)2 ( n -c!j&i) )2]=% [1491, ~(Sipn2H) (a3 o-3) ( n +5w@=I [1511 I 

Rw=)2( s2*2==w( 'I-cgMeg) 11531, Re2( U-Se) (m)4( 1 *5)2 11541, 

[=-U-3) (=2-2) (n-c$-%I 12 C1561, -PI W) (C{=Pd=*3)(lrcgRg) (R = H, 

Me) C=ll, [t~(~)(~3)(~~~5))2(~-cHz~2)1I C1631, [=(m)(m3)(“2- 

=) (++95)1P% (R = H C1651, CHZR Cl663)r [~(m=)z(=C(cHzI~2~) lJ3F4 

11691 I ~(~)3(++5H23) al’d ~2(~)&,‘?-C@Ud [170], m2(c0)8( l’2,“12C3H4) 

aki m2(C%3(~2, G-csHe) [1711, =w$) (o-%=5), -(%#==d (-5) 
, I I 

and -(-I (n-c-5) 11741 I =(%(=b) (M!+!j) f1751, -2(n-c5+3) 
r 

[1761, m(-) (-$+a) 11781, ~(‘l-c@$-=3)2 Cl’311, &(=2) 3' 

(n5-2,4*2C#5) Cl=], =(W)2(v-C&&) [1g7], e(m)3 (n-Cd@d Clg81, 

=2(m) (cw3 12041, 1=(&8=)2(=2)1m4 12051. 
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