Ref. 546.15 INO V.26

CONTENTS

Chapter One  COMPOUNDS OF THE MAIN GROUP
ELEMENTSAND THE LANTHANIDES

1 Potassium Tetradecahydrononaborate(l — )...........coooovnens 1
2. Bromotrimethylsilane ... 4
3. Trimethylphosphineg. ......cooviiiiii e 7
4. Phosphorus Trifluoride.............cooiiiiiiiii e 12
5. (*-Cyclopentadienyl)lanthanide Complexes from the Metallic
ElemMeNntS ..o 17
A. Tris(g>-cyclopentadienyl)(tetrahydrofuran)neodymium(ill) 20
B. Tris(g®cyclopentadienyl)(tetranydrofuran)samarium(il)... 21
C. Bis(n’-cyclopentadienyl)(1, 2-dimethoxyethane)-
yeterbium(IT) ... e 22

Chapter Two  MONONUCLEAR TRANSITION METAL
CONIPLEXES Part |

6. Ammonium [(1R)-(endo, antiy]-3-bromo-1, 7-dimethyl-2-
oxobicyclo[2.2.1 Jheptane-7-methanesulfonate, and Synthesis
and Resolution of cis-Dichlorobis(1, 2-ethanediamine)-
chromium(II) Chloride........oovviiiiii e 24
A.  Ammonium [(1R)-(endo, anti)]-3-bromo-1, 7-dimethyl-2-
oxobicyclo[2.2.1]heptane-7-methanesulfonate [ammonium

(*)sgo-a-bromocamphor-n-sulfonate]................c....... 25
B. cis-Dichlorobis(l, 2-ethanediamine)chromium(I11) Chloride

MONONYArate .....ovveiiie e 27
C. (1)sge-A-cis-Dichlorobis(l, 2-ethanediamine)-

chromium(III) Chloride Monohydrate.. ..................... 28

7. Organometallic Complexes of Isomeric Acyl Isocyanides
Chromium Carbonyl (Acyl Isocyanide) and (Acyl Cyanide)
COMIPIEXES . ettt ettt 31

xiii


Administrator
Text Box
Ref. 546.15 INO V.26


Xiv

10.

11.

12.

13.

14.

Contents

A. (Benzoyl isocyanide)dicarbonyl(n®-methyl-

benzoate)chromium(0)...........oiiiiiiiii i,
B. (Benzoyl isocyanide)pentacarbonylchromium(0)
C. (Benzoyl cyanide)pentacarbonylchromium(0)

Diammonium pentachlorooxomolybdate(V) ......................
Carbyne Complexes of TuNgSteN.. ..ocvveieieiiiie i
A. Pentacarbonyl[(diethylamino)methylidyne]tungsten
Tetrafluoroborate..........ccvvviiiiiii e
B. trans-Tetracarbonyl[ (diethylamino)methylidyne]-
(1SOCYANAtONUNESIEIL. .\t vee ey e rrennnnreerernnnnnnnns
(2,2-Dimethylpropylidyne)tungsten(VI) Complexes and
Precursors for Their Syntheses
M ethoxytrimethysilane
Trichlorotrimethoxytungsten
(2,2-Dimethylpropylymagnesium Chloride
Tris(2, 2-dimethylpropyl)(2, 2-
dimethylpropylidynejtungsten(VI) ..........coovvveinniaaann.
Trichioro(l, 2-dimethoxyethane)(2, 2-dimethyl-
propylidyne)tungsten(VI)

o0 w>

m

Zerovalent Iron Isocyanide Complexes.........coovvvvnnniinnnnnn.
Tetracarbonyl(2-isocyano-1, 3-dimethylbenzene)iron(0) .....
Tricarbonylbis(2-isocyano-1, 3-dimethylbenzene)iron(0) ....
Dicarbonyltris(2-isocyano-1, 3-dimethylbenzene)iron(0)

mooOw>

Pentakis(2-isocyano-1, 3-dimethylbenzene)iron(0)...........
Tetracarbonyliron(0} Complexes Containing Group V Donor
LigaNdS . v veeeeee e
A. Tetracarbonyl(triphenylphosphine)iron(0)
B. Other Tetracarbonyl(Group V Donor Ligand) Iron(0)
COMPIEXES .ottt et ettt e e
cis-Tetraamminedihaloruthenium(III) Halide Complexes.....
A. cis-Tetraamminedichlororuthenium(III} Chloride.......
B. cis-Tetraamminedibromoruthenium(111) Bromide.......
(g*-1,5-Cyclooctadiene)ruthenium(Il) Complexes.................
A. Di-u-chloro(n*-1, 5-cyclooctadiene)ruthenium(IT)

Carbonyltetrakis(2-isocyano-1, 3-dimethylbenzene)iron(O) ..

32
34
35

36

40

40

42

44
44
45
46

47
50

52
52
54
56
57
37

59
61
61
65
66
67

68
69



15.

16.

17.

=

o 0

Pentacarbonylhydridorhenium

Organometallic Fluoro Complexes

A.

B.
C.
D

(Tetrahydrothiophene)gold(I) or Gold(I1I) Complexes.

vOow>

m

Contents

Bis(acetonitrile)dichloro(y*-1, 5-
cyclooctadiene)ruthenium{Il). ...,
Bis(benzonitrile)dichloro(y*-1, 5-
cyclooctadienejruthenium(IT). ...t
Bis(acetonitrile)dibromo(n*-1, 5-
cyclooctadiene)ruthenium(TL).......covvvviiiiiiinnriinns.
Bis(benzonitrile)dibromo(n*-1, 5-
cyclooctadiene)ruthenium(Il).........ccoooiiiiiiiiiiiiiii.
Tris(acetonitrile)chloro(n*-1, 5-
cyclooctadienejruthenium(11) Hexafluorophosphate(l —) ...
Tris(acetonitrile)bromo(y*-1, 5-
cyclooctadiene)ruthenium(IT) Hexafluorophosphate(l —) ...
Tetrakis(acetonitrile)(n*-1, 5-cyclooctadiene)ruthenium(II)
bis[hexafluorophosphate(l1 —)] ..o,
(n*-1, 5-Cyclooctadiene)tetrakis(hydrazine)ruthenium(I1)
bis[tetraphenylborate(1 —)]........oooiviiiiiiiiiiiiiiienn.
(n*-1, 5-Cyclooctadiene)tetrakis(methylhydrazine)
ruthenium(ITjbis[ hexafluorophosphate(1—)]} ................
(n*-1, 5-Cyclooctadiene)tetrakis(methylhydrazine)
ruthenium(II)bis[tetraphenylborate(l —)]

Tetrakis[ tricarbonylfluororhenium(I)Jtetrahydrate
(2, 2-Bipyridine)tricarbonylfluororhenium(I).................
(2,2-Bipyridinejtricarbonyl(phosphorodifiuoridato)

rhenium(I)
Dicarbonylbis[ 1, 2-ethanediylbis(diphenylphosphine) ]
fluoromolybdenum(II) hexafluorophosphate(l — )

Chloro(tetrahydrothiophene)gold(I) ...................... ...
(Pentafluorophenyl)(tetrahydrothiophene)gold(l)............
Tris(pentafluorophenyl)(tetrahydrothiophene)gold(I1I)
Benzyltriphenylphosphonium
Chloro(pentafluorophenyljaurate(I}.........ocovviviniinnnn.
Bis[ 1, 2-phenylenebis(dimethylarsine)]gold(I)
bis(pentafluorophenyljaurate(I)
(Pentafluorophenyl)-pu-
thiocyanato(triphenylphosphene)digold(l)

v -
_ £ «q
Hmmganm SNNNINATUINTY

XV

69

70

70

1

71

12

72

73



XVi

18.

19.

20.

21

Contents

Chapter Threer MONONUCLEAR TRANSITION METAL
COMPLEXESPart II. COMPLEXESWITH
WEAKLY BONDED ANIONS

Preface W. BECK.........oiiii e
Car bony! (g cycl opent adi enyl ) (t etraf | uor obor at o) ol ybdenum
and -tungsten COMPIEXES.. .- .vvviviiieii
A. Tricarbonyl(y>-
cyclopentadienyl)(tetrafluoroborato)molybdenum and
AUNGSIEN ... e
B. Dicarbonyl(y*-
cyclopentadienyl)(tetrafluoroborato)(triphenylphosphine)-
molybdenum and -tungsten, MCp(CQO),(PPh;)(FBF,)
(M=Mo, W) oo
C. Tricarbonyl(y3-cyclopentadienyl)(n?-ethene)molybdenum-
(I + ytetrafluoroborate(l —)
D. Carbonyl(n*-
cyclopentadienyl)bis(diphenylacetylene)molybdenum(1 +)
tetrafluoroborate(1 — ) ...
E. Carbonyl(y*-cyclopentadienyl)(diphenylacetylene)
(triphenylphosphine)molybdenum(! + Jtetrafluoroborate-
(L= ) e et
F. (Acetone)(tricarbonyl)(o® cyclopentad|enyl)molyb—
denum(1+) and -tungsten(! + )tetrafluoroborate(1—).......

Pentacarbonyl(tetrafluoroborato)rhenium and -manganese and
Reactions Thereof.. ...

A. Pentacarbonylmethylrhenium............coovvviiiiiiiien.

B. Pentacarbonyl(tetrafluoroborato)rhenium(l).................
C. Pentacarbonyl(n?-ethene)rhenium(1 + Jtetrafluoro-

borate(l —)
D. Di-u;-(carbon dioxide)octadecacarbonyltetrarhenium ......

Manganese(l) and Rhenium(I) Pentacarbonyl(trifluoromethane-
sulfonato) Complexes ..o
A. Pentacarbonyl(trifluoromethanesuifonato)manganese(I),
Mn(CO)s(O,SCFL) oo,
B. Pentacarbonyi(trifluoromethanesuifonatojrhenium(l),
Re(CO)5(O3SCF,) oo

Iridium(IlT) Complexes with the Weakly Bonded Anions
[BE,] ,and [OSO,CF ] o i

96

96

104



Contents Xvii

A. Carbonylchlorohydrido(tetrafluoroborato)bis-

(triphenylphosphine)iridium(IT) .............................. 117
B. Carbonylchloromethyl(tetrafluoroborato)bis-
(triphenylphosphine)iridium(TIL) ............................., 118

C. Chloro(dinitrogen)hydrido(tetrafluoroborato)bis-

(triphenylphosphine)iridium(IIT) ......................oo.., 119
D. Carbonylhydridobis(trifluoromethanesulfonato)bis-
(triphenylphosphine)iridium(I) ... 120
22. Dihydridobis(solvent)bis(triphenylphosphine)iridium(I11)
Tetrafluoroborates ............co i 122
A. (g*1,5-Cyclooctadiene)bis(triphenylphosphine)iridium(I)
Tetrafluoroborate(1 —) ... 122
B. Bis(acetone)dihydridobis(triphenylphosphinejiridium(III)
Tetrafluoroborate(1 —) ... 123
C. Diaquadihydridobis(triphenylphosphine)iridium(III)
Tetrafluoroborate(l — ) ... . ..o 124
D. (1,2-Diiodobenzene)dihydridobis(triphenylphosphine)-
iridium(ITT) Tetrafluoroborate(1 —).............coiiii.. .. 125
23.  cis-Chlorobis(triethylphosphine)-
(trifluoromethanesulfonato)platinum(IT)............................ 126

24. Acetonitrile Complexes of Selected Transition Metal Cations... 128
A. Tetrakis(acetonitrile)palladium(Il) bis(tetrafluoroborate)-

T T 128
B. cis-Tetrakis(acetonitrile)dinitrosylmolybdenum(IT)

bis(tetrafluoroborate)(1 =)........ccooviiiiiii i 132
C. cis-Tetrakis(acetonitrile)dinitrosyltungsten(II)

bis(tetrafluoroborate)(l — )......ooovvriiiiiiiiiiiiiiinn. .. 133

25. The Formation of the Hydrido(methanol)bis(triethyl-
phosphine)platinum(IT) Cation and Its Reactions with

Unsaturated Hydrocarbons............ccoooiiiiiiiiiiiiiiiiii 134
A. trans-Hydrido(methanol)bis(triethylphosphine)platinum(1I)
bis(trifluoromethanesulfonate)(1—)......................oee e, 135
B. u-Hydrido-hydridophenyltetrakis(triethylphosphine)di-
platinum(Il) tetraphenylborate(l — )..............oooevninin, 136
C. cis(3-Methoxy-3-oxo0-k0-propyl-x C)bis(triethylphos-
phine)platinum(II) tetraphenylborate(1—)................... 138

D. (g°-Cyclooctenyl)bis(triethyl phosphine)platinum(l) tetra-
. phenylborate(l —)........cooii 139



Xviil

26.

21.

28.

29,

Contents

E. trans-Chloro(cis-1, 2-diphenylethenyl)bis(triethyl-
phosphine)platinum(IT).........ccoviiiirriiiiiiiieeaeeenns

Chapter Four MONONUCLEAR TRANSITION METAL
COMPLEXES Part III. METALLOCYCLIC
COMPLEXES

Preface E. Lindner ... ...
Main Group Meta (Li or Mg) o-Phenylenedimethyl[o-
C¢H4(CH,), or 0-C¢H,{CH(SiMe;)},] Transfer Reagents......
A. Thedi-Grignard Reagent d o-bis(Chloromethyl)-
benzene, 1.
B. o-Bis[(trimethylsilyl)methyl]benzene
C. pf(e,a,1,2- h o o, 1,2-h)-O-bis-
[trimethylsilyl)methyl]-benzene]bis(N, N'-tetramethyl-1, 2-
ethanediamine)-dilithium

Cyclometallated Organolithium Compounds .....................
A.  [2-[(Dimethylamino)methyl]phenylJlithium.................
B. [2-[(Dimethylamino)methyl]-5-methylphenyl]lithium ......
C. [2-[(Dimethylamino)phenyl]-methyllithium................
D. (Diethyl ether)[8-[ (dimethylamino)-1-naphthyl]lithium.....
Metallation of Aromatic Ketones with
Pentacarbonylmethylmanganese(I).................................
A. Pentacarbonylmethylmanganese(l) and (2-Acetylphenyl-
C,O)tetracarbonylmanganese................ooiiininnniens.
B. Octacarbonyl-1-k*C, 2k*C-p-[carbonyl-1xC:2x[O-
(3-diphenylphosphino- 1k P)-o-phenylene-2xC' ]-
dimanganese, 5.t
Cyclo-Cotrimorization of Phosphinothioyls with Alkynes.
Phosphinothioyl-containing Manganese Analogs of Cyclopen-
tadiene and Bicycloheptadienes...... ...
A. Dimethylphosphine sulfide....................oo oo
B. Octacarbonylbis-pu-(dimethylphosphinothioyl-P:S)-
AiManganEse . .. ...t
C. Tetracarbonyl[2-(dimethylphosphinothioyl)-1, 2-bis-
(methoxycarbonyl)ethenyl-C’:S)manganese
D Tricarbonyl[n*-3, 6-dihydro-3,4, 5, 6-
tetrakis(methoxycarbonyl)-2, 2-dimethyl-
2H-1, 2-thiaphosphorin-2-ium-3, 6-diylJmanganese



30.

3L

32.

33.

Contents

Tetramethyl thiophenetetracarboxylate ........... PP
Tricarbonyl[g?*-2, 5-dihydro-2,3,4,5-

tetrakis(methoxycarbonyl)-1, 1-dimethyl-
2H-phosphol-1-ium-2, 5-diyl]manganese

mm

Tetracarbonyl{ [2-(diphenylphosphino)phenyl]-
hydroxymethyl-C, P}manganese................ccooviiineiniinnnn.

Cyclometallation Reactions.. .......coveiveiieiiiiiiiiiiiiiiininnnn,
A. Benzylpentacarbonylmanganese ...........oooviiiiiiiiiaann..
B. Tetracarbonyl[2-(phenylazo)phenyl-C?!, Nlmanganese
and p-(azodi-1,2-phenylene-C!, N2:C!’, N1)-octacarbonyl-
AiMaNganEse . .vvviiiee e
Bis[ u-chloro-[2-(phenylazo)phenyl-C?, N?|palladium]. .....
Tricarbonyl[2-(phenylazo)phenyl)-C*, N?|cobalt.. ..........
cis-Bis(benzo[ h]quinolin-10-yl-C*?, N*)dicarbonyl-
ruthenium(IT). ... ..o e e
F. (°-Cyclopentadienyl)[2-[diphenoxyphosphino)-
oxy]phenyl-C, Pltriphenylphosphite-P)ruthenium(II).......

mpoo

(n5-Hexamethylbenzene)ruthenium Complexes Containing Hy-
dride and ortho-Metallated Triphenylphosphine..................
A. Chloro(n®-hexamethylbenzene)(hydrido)(triphenyl-
phosphine)ruthenium(Il) ........... ..o,
B. [6-Diphenylphosphino)phenyl-C?, P](#%-hexamethyl-
benzene)(hydrido)ruthenium(II)

An Osmium Containing Benzene Analog,
Os(CSCHCHCHCH)(CO)(PPh,),, Carbony! (5-thioxo-
1, 3-pentadiene-1, 5-diyl-C?, C5, S)bis(triphenyl-
phosphine)osmium and 1tS Precursors.. ...........oooevvveninnnn..
A. Dichlorotris(triphenylphosphine)osmium(IT).................
B. Dichloro(thiocarbonyljtris(triphenylphosphine)osmium(11) .
C. Dihydrido(thiocarbonyl)tris(triphenylphosphine)-
osmium(II)
D Carbonyl(thiocarbonyl)tris(triphenylphosphine)osmium(0). .
E. Carbonyl(5-thioxo-1, 3-pentadiene-1, 5-diyl-C*, C®, §)-
bis(triphenylphosphine)osmium,
Os(CSCHCHCHCH)(CO)(PPh,),

(1, 3-butadiene-1, 4-diyl}(n*-Cyclopentadienyl)-
(triphenylphosphine)cobalt with Various Substituents............
A. Chlorotris(triphenylphosphinejcobalt

Xix



XX

36.

37.

38.

Contents

B. (g°-Cyclopentadienyl)bis(triphenylphosphine)cobalt.. ... ...
C. (#°-Cyclopentadienyl)[1, 1'-(42-1, 2-ethynediyl)dibenzene]-
(triphenylphosphine)cobalt and (°-cyclopentadienyl)-
(methyl-3-phenyl-n2-2-propynoate)(triphenylphosphine)-
cobalt... ..o
D. (#°-Cyclopentadienyl)(2, 3-dimethyl-1,4-diphenyl-1, 3-
butadiene-1, 4-diyl)(triphenylphosphine)cobalt...............
E. [1,4-Bis(methoxycarbonyl)-2methyl-3-phenyl-1, 3-
butadiene-1, 4-diyl)(n°-cyclopentadienyl)(triphenyl-
phosphine)cobalt and [ 1,3-bis(methoxycarbonyl)-2-
methyl-4-phenyl-1, 3-butadiene-1, 4-diyl) (>-
cyclopentadienyl)-(triphenylphosphine)-

An Iridium(I1I) Complex Containing Cyclometallated Tri-
phenylphosphine Formed by Isomerization of an Iridium(l)
Triphenylphosphine Complex ...
A. Chlorotris(triphenylphosphine)iridium(l).....................
B. (0C-6-53)Chloro[(2-diphenylphosphino)phenyl-C!, PI-
hydridobis(triphenylphosphine)iridium(III) ..................

Nickel-Containing Cyclic Amide Complexes......................

A. [2-Methylpropanamidato(2-)-C3, N](tricyclohexyl-
phosphine)nickel(11), (tcyp) NiCH ,CH(CH,)CONH

B. [Butanamidato(2-)C* N]-
(tricyclohexylphosphine)nickel(II),
NiCH,CH,CH,CONH (tcyp)

Six-Membered Cyclopalladated Complexes of 2-Benzylpyridine.
A. Bis(u-acetato)bis[ 2-(2-pyridinylmethyl)phenyl-C', N -
dipalladium(IT)............ooo
B. Di-g-chloro-bis[2-(2-pyridinylmethyl)phenyl-C!, N]-
dipalladium(II}. ...
C. Chloro(3, 5-dimethylpyridine)[ 2-(2-pyridinylmethyl)-
phenyl-C*, N7 palladium(II) ...,

Cyclopalladated Compounds.........cccvvvveeriiiiiiiaanaen ...
A. Di-u-chloro-bis[2-[ (dimethylamino)methyl]-

phenyl-C, N)dipalladium(Il}...............ooiin,
B. Di-p-chloro-bis(8-quinolylmethyl-C, N)-

dipalladium(Il)

191

197



39.

40.

41.

42.

Contents

Chapter Five POLYNUCLEAR TRANSITION METAL
COMPLEXES

Preface . R. Shapley......oooviiiie i
Ditungsten Tetracarboxylates........ccovvvviiiiiiiiiiiiiinnnnn,
A. Tungsten Tetrachloride [WCl Ix - vvveeeeeeievininnnnnna. ...
B. Tetrakis(trifluoroacetato)ditungsten(Il).

W, (0, CCF3)a(W-EW) oo
C. Tetrakis(2,2-dimethylpropanoato)ditungsten(IT).

WL(O,C-1-Buly(W-EW) o
D. Tetrakis(acetato)ditungsten(Il). W,(O,CCH;),(W-+W)

Diphenylphosphino-Bridged Dimanganese Complexes...........
A. (u-Diphenylphosphino)-p-hydrido-bis(tetracarbonyl-
manganese)(Mn—Mn) ....... .o
B. pu-Nitrido-bis(triphenylphosphorus)(1 +)(u-diphenyl-
phosphino)bis(tetracarbonylmanganate)(Mn—Mn)(1—) ...
C. Heterometallic Trinuclear Clusters
1. Octacarbonyl-1x*C, 2x* C(u-diphenylphosphino-
1:2x P)-(triphenylphosphine-3«x P)-triangulo-
dimanganesegold ........cccvvviii i
2. (p-Chloromercurio)(y-diphenylphasphino)-bis(tetra-
carbonylmanganese)(Mn—Mn)

Preparation of Some Bimetallic u-(n'-C, O) Acetyl Complexes..
A. Dicarbonyl(g®-cyclopentadienyl)(tetrahydrofuran)iron
Hexafluorophosphate. ...
B. (p-Acetyl-C:0)-Bis(dicarbonyl-gS-cyclopentadienyliron)-
(1+) Hexafluorophosphate(1—)......................c.ceee.
C.  (u-Acetyl-2kC':1kO-tricarbonyl-1x%C, 2k C-bis[1:2(n’-
cyclopentadienyl)] (triphenylphosphine-2xP)diiron(1 +)
Hexafluorophosphate(1 — ).......cooiiiiiiiiiiiiiiiiiinne
D. (p-Acetyl-2kC':1x0)-pentacarbonyl-x>C, 2x*C-bis[1:2(n°-
cyclopentadienyl) Jmolybdenumiron(! +) Hexa-
fluorophospate(l —).....ooviiiiii
E. (u-Acetyl-2xC':1x0)-tetracarbonyl-1x3C,
2k2C-bis[ 1:2(n*-cyclopentadienyl)(triphenyl-
(n°-cyclopentadienyl)phosphine-1x P)-
molybdenumiron(1 +) Hexafluorophosphate(l —)

Trinuclear Metal COMPIEXES ... ..vvvieiiiiiiiiiaeiieeeaaes
A. Nonacarbonyl dihydrido-p;-thio-triiron
B. Nonacarbonyl-u,-thio-dicobaltiron

XXi

222

223
224

225

226

228

229

230
231



xxii

43,

45.

46.

47.

Contents

Bis[ p-nitrido-bis(triphenylphosphorus)(1 + )[ u,-

carbido-dodecacarbonyltetraferrate(2—)] ................cooeueen.. 246
Dinuclear Ruthenium(Il) Carboxylate Complexes................ 249 -
A.  Di-p-chloro(n*-bicyclo[2.2.1Thepta-2, 5-diene)ruthenium(IT)
POlymer ... 250
B. (n*-Bicyclo[2.2.1Thepta-2, 5-diene)bis(y>-2-propenyl)- '
ruthenium(I)..........ooo 251
C. Di-p-chloro-(n*-cycloocta-1, 5-diene)ruthenium(II)
POlymer ... 253
D. (n*-Cycloocta-1, 5-diene)bis(n*-2-propenyl)ruthenium(il).... 254
E. p-Aqua-bis-(ptrifluoroacetato)-bi s[q*cycl ooct a-
1, 5-diene)(trifluoroacetato)ruthenium(Il)] ................... 254
F.  p-Aqua-bi s-(p-chl or oacet at 0) - bi s[ (chl or oacet at 0) (™ cycl o-
octa-1, 5-diene)ruthenium(I1)].........oovviii L, 256
G. p-Aqua-bis-(p-trichloroacetato)-bis[(q*-bicyclo[2.2.]-
hepta-2, S-diene)(trichloroacetato)ruthenium(Il)]............ 256
Polynuclear Ruthenium Complexes.................ooovei. . 259
A. Dodecacarbonyltriruthenium, Ru;(CO)y5 .ooovovveaiii.. 259
B. Dodecacarbonyltetra-p-hydrido-tetraruthenium,
RUL(U-H)L(CO) 5 - ooeeeeei e 262
A Phosphino Bridged Ruthenium Cluster: Nonacarbonyl-
p-hydrido-(u-diphenylphosphino)triruthenium(0) ................. 264
[ u-Nitrido-bis(triphenylphosphorus)(1 +)][deca
carbonyl-l k3C, 2k*C, 3k* C-p-hydrido-1:2k* H-bis-
(triethylsilyl)-1«Si, 1xSi)triangulo-triruthenate(I —)J.............. 269
Tri- and Tetranuclear Carbonyl-Ruthenium Cluster Com-
plexes Containing Isocyanide, Tertiary Phosphine, and Phos-
phite Ligands. Radical lon-Initiated Substitution of Metal
Cluster Carbonyl Complexes Under Mild Conditions............ 271
A. Sodium Benzophenone Ketyl Solution....................... 273
B. Undecacarbonyl(dimethylphenylphosphine)triruthenium,
Ruy(CO); ((PMe,Ph) ..o, 273

C. Decacarbonyl(dimethylphenylphosphine)(2-isocyano-
2-methylpropane)triruthenium, Ru;(CO); ((CN-t-Bu)-
(PMeyPh) <ot 275
D. Decacarbonyl[ methylenebis(diphenylphosphine)]-
triruthenium, Ru;(CO),,[(Ph,P),CH,] .................... 276



49.

51.

52.

53.

Contents

E  [u-Ethynediylbis(diphenylphosphine)]bis[undeca-
carbonyltriruthenium], {(Ru;3(CO);,},[u-C,(PPh,),]1}.....
F. Undecacarbonyltetrahydridoftris(4-methylphenyl) phos-
phite]tetraruthenium, Ru,H,(CO),,[P(OCcH, Me-p)4] ....
G. Decacarbonyl(dimethylphenylphosphine)tetra-
hydrido[ tris(4-methylphenyl) phosphite]tetraruthenium,
Ruy H4(CO),o(PMe, Ph)[P(OC,H Me-p);] ..ot

Carbido-carbonyl Ruthenium Cluster Complexes................
A. pe-Carbido-heptadecacarbonylhexaruthenium...............
B. us-Carbido-pentadecacarbonylpentaruthenium..............
C. Disodium or Bis[ g-nitrido-bis-

(triphenylphosphorus)(i + )] Salts of

[ 4s-Carbidotetradecacarbonylpentaruthenate2—)] ........
Nitrido-Ruthenium Cluster Complexes.. .......oovviiiiinieean..
A. p-Nitrido-bis(triphenylphosphorus)(1 + )azide, PPN[N,]...
B. p-Nitrido-bis(triphenylphosphorus)(1 + Jhexadeca-

carbonylnitridohexaruthenate(1 —), [PPN] [RugN(CO),,].
C. u-Nitrido-bis(triphenylphosphorus)(1 + )tetraadeca-

carbonylnitridopentaruthenate(l —), [PPN] [RusN(CO),,]

Some Useful Derivatives of Dodecacarbonyltriosmium
A. (Acetonitrile)undecacarbonyltriosmium
B. Undecacarbonyl(pyridine)triosmium .........oovvvviviiennn..
C. Bis(acetonitrile)decacarbonyltriosmium

Dodecacarbonyltetra-p-hydrido-tetrahedro-tetraosmium........

High Nuclearity Carbonyl Cluster Complexes of Osmium.......
A. Octadecacarbonylhexaosmium ...........coovviiviiiiiennen.
B.  Bis[ g-nitrido-bis(triphenylphosphorus)(1 +) pentadeca-
carbonylpentaosmate(2 —)........oiiiiiii e
C. Bis[ p-nitrido-bis(triphenylphosphorus)(1 +)] octadeca-
carbonylhexaosmate(2 —)........coovviiiii i
D. Octadecacarbonyldihydridohexaosmium.....................
Thioosmium ClIUSIErS . ... e
(u-Benzenethiolato)decacarbonyl-p-hydrido-triosmium, 1 ..
u3-Carbonyl-nonacarbonyl-pu;-thio-triosmium, 2............
Nonacarbonyldi-g5-thio-triosmium, 3........................
Tridecacarbonyldi-p5-thio-tetraosmium, 4
Dodecacarbonyldi-g;-thio-tetraosmium, 5

moow>»

XXiil



XXiv

56.

57.

58.

59.

60.

61.

Contents

F. Analogous Selenido Clusters

Tris(n*-cyclopentadienyl)bis(u;-phenyl-
méthylidyne)-tricobalt. ..o s s
Bis(tetramethylammonium) Hexa-p-carbonyl-hexacarbonyl-

hexanickelate(2 =), [N(CH;), ], [Nig(CO)g(1-CO)g] - vvnenn.

Bis(tetrabutylammonium) Hexa-u-carbonyl-hexa-
carbonylhexaplatinate(2 —), [N(C,Hg),],[Pto(COls(1-CO), T ..

Preparation of the Carbonyl Platinum Anions,
[Pt(CO) 17 (N=38=5) ettt
A. Bis(tetraethylammonium) Pentakis[ tri-u-carbonyl-
tricarbonyltriplatinate](2 =), [N(C,Hj),],[Pt3(CO)q 15
B. Bis(tetracthylammonium) Tetrakis[ tri-u-carbonyl-tri-
carbonyltriplatinate (2 —), [N(C,Hs), 1.[Pt5(CO)g s ... ...
C. Bis(tetracthylammonium) Tris{tri-u-carbonyl-tricarbonyl-
triplatinate] (2—), [N(C,H;), 1, [Pt3(CO)6 15

Synthesis of Gold-Containing Mixed-Metal Cluster Complexes.
A. Chloro(triphenylphosphine)gold, AuCY(PPh;)...............
B. p3-Oxo-[tris(triphenylphosphinegold)J(1 +)tetra-
fluoroborate(1 =), [O{Au(PPh;)},][BF] ...ccvivvvvveennit
C. Dodecacarbonyltris(triphenylphosphine)cobalttrigoldtri-
ruthenium, Au;CoRu;(CO);,(PPh;),

Mercury-Bridged Transition Metal Cluster Derivatives and
Their Precursor.. ..o e
A. Nonacarbonyl-us-(x:n%:4>-3, 3-dimethyl-1-butynyl)-
u-hydrido-triangulo-triruthenium.............................
B. 1. Nonacarbonyl-u;-(k:n?:1%-3, 3-dimethyl-1-butynyl)-
p-iodomercurio-triangulo-triruthenium ..................
2. p<{Bromomercurio)-nonacarbonyl-u,(k:n*:n?-3, 3-
dimethyl-1-butynyl)-triangulo-triruthenium..............
C. pg-Mercurio-bis-[ Nonacarbonyl-j;-(k:n?:92-3, 3-
dimethyl-1-butynyh)-triangulo-triruthenium].................
D. Nonacarbonyl-j,-(k:n?:#3-3, 3-dimethyl-1-butynyl)-
p-{ [tricarbonyl(n3-cyclopentadienyl)molybdio]-
mercurio }-friangulo-triruthenium.............................
Heterobinuclear Nonacarbonyl Complexes and Hydride Com-
plexes of Iron-Chromium, Iron-~Molybdenumand Iron-
TUNGS Nt e



Contents

A. u-Nitrido-bis(triphenylphosphorus)(1 +)tetra-
carbonyl hydridoferrate(l —)......cccooviiiiiiiiiiiiiiinnn,
B pu-Nitrido-bis(triphenylphosphorus)(1 +)-
nonacarbonylhydridoferrate tungstate(l — ).................
C. Bis[ g-nitrido-bis(triphenylphosphorus)(1 +)]
nonacarbonylchromateferrate(1 — )

62. Cyclopentadienylsodium and some Mono-, Tri-, and Tetranu-
clear Metal Carbonyl Derivatives and Cluster Complexes
A. Cyclopentadienylsodium—1, 2-dimethoxyethane............
B. Sodium tricarbonyl(s3-cyclopentadienyl)metallates, DM E

solvates, Na[M(CO);(#*-CsH;)]-2DME

(M=Cr, M0, 0r W) .ooii i

C. A Linear Dimetallioplatinum Complex
1. Bis(benzonitrile)-dichloroplatinum.......................
2. A Linear Dimetallic Platinum CompleX.................
D. Planar Tetranuclear Clusters with Mixed-Metal Cores

M';Mo,(C,H;),(CO)(PPh3),, (M'=Pd or Pt)

1. Hexacarbonylbis(n>-cyclopentadienyl)bis(triphenyl-
phosphine)dimolybdenumdiplatinum,
[Pt,Mo,(77-CsH)2(CO)(PPhy), ] oo

2. Hexacarbonylbis(y®-cyclopentadienyl)bis(tri-
phenylphosphine)dimoly bdenumdipalladium,
[Pd,Mo,(1°-C5H;),(CO)s(PPhy), ]

63. Mixed Trinuclear Dicobaltiron and Dicobaltruthenium Cluster
COMP EXES . .o tee ettt et ettt et e
A. Nonacarbonyl-p,-thio-dicobaltiron, FeCo,(CO),S..........
B. Nonacarbonyl-p;-thio-dicobaltruthenium, RuCo,(CO),S ..
C. Nonacarbonyl-u;-(phenylphosphinidene)dicobaltiron,
FeCo,(CO)o(PCHS)S v
D. Undecacarbonyldicobaltruthenium, RuCo,(CO),,..........
64. Stepwise Syntheses of Ruthenium Mixed-Metal Cluster
COMIPIEXES . ettt e
A. Tetraethylammonium Bis(acetonitrile)tetrachloro-
ruthenate(l —), (Et,N)[RuCIl,(CH;CN),] ........ooii
B. Tetraethylammonium Dodecacarbonyltricobaltruthenate
(1-), (EtuN)[CosRU(CO) 5] ovevviiiiiie e ieciiiee e
C. (Acetonitrile) dodecacarbonyltricobal trutheniumcopper,
Co;RUCU(CHCNYNCO) 2] e
65. Mixed-Metal Cluster Complexes of Nickel with Ruthenium or
with Osmium

XXV



XXVi Contents

A.  Nonacarbonyl(n®-cyclopentadienyl)tri-p-hydrido-

nickel triosmium, Os;Ni(u-H);(#*-CsHs)CO)g ..uvnno. ... 362

B. Nonacarbonyl(g®-cyclopentadieny!)tri-p-hydrido-nickel-
triruthenium, Ru,Ni(z-H)3(7*-CsH)(CO)gvnvnnnnnnnn.nn. 363
66. Triosmium and Trinickeltriosmium Cluster Complexes.......... 365

A.  Nonacarbonyltris(g®-cyclopentadienyl)-trinickeltriosmium . 365
B. Decacarbonyldihydridotriosmium

67. A. Dicobaltplatinum Complex and Its Platinum Precursor...... 369
A. Dichloro[ 1,2-ethanediylbis(diphenylphosphine)platinum... 370

B. Heptacarbonyl{1, 2-ethanediyibis(diphenylphosphine)]-
dicobaltplatinum . .....oovirir e 370

68. Saltsof Mixed Platinum-Tetrarhodium Cluster Complexes...... 372
A. Bis[u-nitrido-bis(triphenylphosphorus)(1 + )] [tetra-
decacarbonylplatinumtetrarhodate(2 —),
[(Ph3P), NI, [PtRh,(CO)a] e i 373
B. Bisf g-nitrido-bis(triphenylphosphorus)(1 +)][dodeca-
carbonylplatinumtetrarhodate(2 —),
[(PhP),NT,[PtRhy(CO) 5] oo 375

Chapter Six SOLID STATE

69. Synthesis and Crystal Growth of A;[M,X](A =Cs, Rb;

M=Ti, V,Cr; X=CL Br) et 377
A. Single Crystals of A[Cr,Xg].vvuvivrriiiiiiiiiiinnnnnnns 381
B. SynthesisS of TiBry....oocuuieeiiiiiiiie i eeaaee 382
C. Polycrystalline A;[TizXe] and A3V, Xgleeeeivvvviiiinnnnn 383
D. Single Crystals of A;[Ti,Xg] and A5[V,Xg] oovvvvnnntn. 334
70. Highly Conducting and Superconducting Synthetic Metals...... 386

A. Synthesis of 5,5, 6,6-tetrahydro-2,2'-Bi-1, 3-
dithiolo[4. 5-b][1, 4]-dithiinylidene. BEDT-TTF

1. 1,3-Dithiolo[4, 5-b]dithiin-2-thione, EDTDTT, Il .... 389
2. 5,5,6,6-tetrahydro-2,2"-Bi-1, 3-dithiolo[4, 5-b]-
dithiinylidene, BEDT-TTF,TIL...........cccceivinnn.n. 390

B. Tetrabutylammonium Perrhenate and Superconducting
Bis(5, 5, 6, 6'-tetrahydrdo-2, 2'-bi-1, 3-dithiolo-
[4,5-b][1,4]dithiinylidene)perthenate. . .....ooooovvinn.. .. 391



Contents

C. Tetrabutylammonium fluorosulfate and 2,2'-bi-1, 3-

dithiolo[4, 5-b][1, 4]dithiinylidene fluorosulfate.............
Index d Contributors
SUBbJECt INEX ...
Formula Index

XXVii





