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' STRUCTURES OF ORGANO-TRANSITION METAL COMPLEXES

ANﬁUAL SURVEY COVERING THE YEAR 1974.

‘Michael I. Bruce
Department of Physical and Inorganic Chemistry, University of Adelarde,

Adzlaide, South Australia, 5001.

INTRODUCTION

The advent of modern computer-—controlled X-ray diffractometers has
resulted in a dramatic increase in the number of reported structures of
organo~-transition metal complexes determined by this means. For example,
the yearly totals of structures reported in these surveys for the years
1968 and 1973 were about 140 and 290; the following summary gives details
of over 400.

During the year under reviéw, it became obvious that our previous
discursive method of reviewing those structures of interest to organometallic
chemnists would have to be changed for two reasons: f£firstly, the sheer
magnitude of the time and effort involved, and secondly, the fact that
many of the structures were being discussed in the sections devoted to the
particular elemenﬁs involved. Consequently, we have decided to present this
survey in two sections, comprising a collection of briefly annotated
diagrams, based on the reported illustrations of structures, and ordered
according to structural type, together with a molecular formula index of
structures published during the year. This summary presents details of
these complexes, including some reported during 1972 and 1973 which had
escaped our previous notice.

It is of some interest that the year produced only two duplicate

Organometallic Structures parts I and IT covering the year 1973 see J.
Organometal. Chem., 75(1974)335-394 and 89(1975)215-272.




‘determinatlons, Whlle seneral compounds of - 1ong standlng wefe elther reexamcned
or strucrurally characterlsed for the flrst tlme.“ Examplee 1nclude FeZ(CO)g,
Fe3(C0)1z (further reflnement), [H(CO)3CSH5)]2 (H = Cr, Ho, W), and
Nl(CO)Z(PPha)Z.
In addltlon.to conventlonal organometalllcs, small Tables at the end .
refer to other complexes of interest to many organometallle chemlsts. Tnese,
*include hydrlde and boron hydrlde derivatives, n1trosyls, dlnltrogen, A

aryldiazo, aryldiimine and related complexes, and binary metal-tertiary

phosphine ccmplexes.‘

REVIEWS. AND OTHER PAPERS OF STRUCTURAL INTEREST
The first volume of a new Chenical Society Specialist Report,

Molecular Structure by Diffraction Methods has appeared,1 and includes

sections on structure determinations of organometallic and inorganic
conpounds by electron diffraction, and surveys of X—fay diffraction fesults
on a Group basis, together with a chapter on mixed cluster complexes. This
eurvey covers the period January 1971 to March 1972.

:The.use of bond length data in considering the frans influence of
ligands in a series of platinum complexes containing a linear C~Pt-Cl erray
has been examined.? The Pt-C bond lengths depend on the nature of the C—donor
ligand, and increase V:i.rLthe order CO < RNC < carbene < og-carbyl; when account
is taken of the hybridisation of the carbon atom involved, an increase in the
-effectinerradius of_platinup is found (and paralleled by an increase in Pe-Cl
'distﬁnées); a variatien resulting from changes in the extent of Pt-C multiple
bonding., In another éeries, where the 1igand'fraﬁs to C1l has negligible
ﬁ-ac1dity,'a 51m11ar range of Pt-Cl bond 1engths is found. These observations
are ratlonallsed in a qualitatlve explanatlon of the trans influence which
allows for the effects of both o and 7 components.

The conformations of cyclobutane rlngs in a varlety of complexes
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'fé;ﬁiéiﬁiﬁé this”moiéty havé bcen compéréa with a large number of purely

. ofgégiq compounds.3 In ﬁiganometallic compounds the dihedral ranges from
'6.2(3)° ;0 16{4(12)°, as a resuit of the differing ring systems fused to the
cyclbbutane ring; ‘In contrast, the‘preferred angle for simple substituted
cyciobutahés appears to be ca. 26 * 3°.

-Non-parametised MO calculations on the dimeric series [Crz(C('))E;(l.’R.z)zln'-2
aﬁd [M’nz(CO)s(PRz)z]n (n = 0, +1, +2) have indicated that the electrons are
added to an orbital with largely in-plane antibonding c*—type dimetal orbital
character (rather than out-of-plane n*-type or bridging ligand)." Available
X—ray.and spectral data support this interpretation.

Of some interest were two papers in che W.C. Hamilton Memorial
Symposium, held at the Brookhaven National Laboratory on 15 June 1973..
Coppens® has discussed the implications of combined X-ray and neutron
diffraction studies. A survey of ten combined studies, including
Cr(C0) 3(CgHg), has shown that experimental measurements (X-N difference
densities) yield results comparﬁble with the more sophisticated electron
density calculations, and that third row elements can be studied successfully.
Abrahams® has considered the reliaﬁility of crystallographic structural

information, analysing objective methods for assessing quality of intensity

measurements, errors in theoretical models used in crystal structure refinements

and associated computing methods, and assessing the significance of the final
parameters.

On cooling to 80K, the unit cell of ferrocene changes to triclinic
from the monoclinic cell found at room temperature, as a result of shortening
of the b and caxes.’

Much bf the current discussion on structures of nitrosyl complexes
has been summarised in a recent reviéw.8 Russian workers have considered

the occurrence of linear or bent M-N-0O groups in 29 octahedral and square

pyramidal complexes,? and the mutual influences of ligands in a series of
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ecomplexeSVMXLs wlth metal—llgand multlple bond_ 1nc1uding 7 n1trosy1

'ﬂcomplexes and dlnlt"oqen der1vat1ves.19 X

There ha. been further dlscu551enli; on the bas1s of the _arly
;structure determlnatlonlz, eoncerning Cu-H-B 1nteract10ne 1n CuzBloﬂloﬁff
VvThe IR spectra of this compound, and also of [(Pth)Cu]ZBIUHIU, i
_:contaln bands,con51stent w1th Cu-H—B stretchlng modes.; On the b351s of':
j-observed Cu and B p051t10ns (Cu-B distances range from 2. 06 to 2 33 Z),:
there are both Cu-B and Cu-H-B interactions present the poss;ble Cu—H

distances indicating less than full bridge bonds.

ELECTRdN DIFFRACTION STUDIES
The electron diffraction structures of Cr{CsHs)z and Mg(CSHS)z have

been compared; the eclipsed configuration seems to be preferred, but the .

- barriers to internal rotation are less than the thermal energy availaBle
(0.8 kca;.mol"l). In Cxr(CsHs)2, the C—H bonds are bent toward the metal
atom by 2.9° out of the Cs plame.l3 Re-evaluation of the gas phase electron
diffraction data, together with spectroscepic parameters for Fe(CO)s,
g:i.ven“lL the following values for the bond lengths: FeC(av); 1.8205 + 0.0010;
CO(av), 1.153%1 % 0.0011 Z with the difference between equatorialland axial

bonds, 0.0204 = O 0055 A

. STRUCTURAL DZ!;.GF.;’.I-IS
As in previcus years, rhese have been assembled usually using the diagram
appearing in the paper. The n symbol has been used to arrange the organic
1igénd5, using therlargest group where several differept 6nes are ﬁreSent; )
,ihus,vthe diaéramsrfor Fe(SnPh3)(CO)(@Zth)(Csﬁs) and 7 '
ﬁo(co)(NO)(C3H5)(Schﬂe2)(C5H§jVare iq thé ﬁsﬁeeetion.b,Further arraﬁgement
has usually been in order of Periodic Group. Suirable-ﬁrief footnbtes -

to each section draw attention to any unusual features noted in the structure.



'[Tﬁe{fbliowiﬁg headings have been used:

 nl-Bigands
21(#)5,S£ﬁp1é'carbonyls, carbonyl hydrides, halides and pseudohalides
(b) Carbonyls contéining Group V donor ligands
{c) Carbonyl hydrides ;nd‘halides containing Group V donor ligands
(d)- Carbonyls containing Group VI donor ligands
(e) <Thiocarbonyls
(£f) 1Isocyanide coﬁplexes
(g) Carbene and carbyne complexes
¢(h) Alkyls, aryls and acyls
(i) -Complexes containing chelating nl-1igands

n2-Ligards

(a)
®)
()
(@

Ligands bonded by two n! groups (metallocycles)
Olefin complexes
Acetylene complexes

Complexes containing other three-membered rings

n3-Ligands

(a) n3-A11yl complexes

(b) Ligands bonded via n! + n? groups
n®*-Ligandz

(a) Ligands bonded via 2n! + n? groups

(b) Ligands bonded via n! and/or n? groups
(c) Acyclic n' ligands

@ 1,2,3,4-n" dienes

(e)r 1,2,3,n—nu ligands

(£) 1,2,3,4-n" + 1,2,3,0-n" ligands

()

Cyclobutadienes
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—ngands

-f(e) 'Cyclopentadlenylsg
_ (bj;:Cyclopentadlenyl metal halides
"(e)i Cyc1opentad1eny1s contalnlng oeher anionic 11gands S

(di :Cyclopentadlenylmetal thlolate complexes as 1lgands:‘i
) (é) :Cyclopentad1eny1 complexes contalnlng CO PR3 or NO ligands
V(Vf_) V @clqpeptadlenyl complexes containing other n-hyd;ocarbon llgam.'ls"
(g) Subsfieuted ferrocenes N

;(hj Acyclic nsfligands
(a)' Cyelic nseligands-(arenes)
®) Acycljc ns—ligands
n7;Ligaﬁds
a8-Ligands
n-Héteroatam Ligands

. Copper and silver Complexes
PathedraZ'MbtaZZabarane Complexes

‘ Polyhedral Matallocavborane Comploxes

Complexes Cbhtaiﬁing Metal-Metal Bowds
(a) Hemobinucieér transition metal complexes
(b) Heterobinuclear transition metal complexes
; (e5,.Polynuc1ear ciustefe conteining CO or PR3 ligands
(df Polynuclea; clusters containing Main Group elements
. (e) Polynuclear clusters containing ﬂ-hydrbcarboﬁvligands

(f) Complexes eontéining Transitioﬁ Metal-Main Group;metalrbonds
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- Hydride Complexes
Nifﬁpsyls
Dinitrogen, £ryldiazo, Avyldiimiﬁe and Related Complexes

Binary Transition Metal-Teriiary Phosphine Complexes

TABULATED STRUCTURAL DATA
As in previous years, some structural data of general interest has been
collected. Such data, presented in Tables 1 and 2, includes metal-metal

bond lengths, and parameters of coordinated NO ligands.

SUMMARY TABLES 3-7
These Tables list :iost complexes whose structures have been reported during
1974, together with a small number reported during the previous two years. The

arrangement (in columns) is as follows:

1. Reference number, referring to the structural diagram in the preceding

section.

2. Molecular formula, arranged in order of increasing C and H content.
Other elements follow in alphabetical order of symbol. Ionic complexes
are listed under the relevant ion, e.g. [ (Ph3P),oN1[Fe(CR) (CO),] appears as

- + - R
CsFeNOy -C3gH3oNPs , and solvated molecules, if present, are listed last.

3. Structural formula, listed as far as is practicable, with metal atoms first,
followed by attached ligand in increasing degree of electron denation. Thus,

for sciae commonly found groups, the order is:
M, B, M' (Main Group or Transition Metal)
X (monodentate anionic ligand), R (g-alkyl, aryl, etc.)
nl—ligands, ER3E=N, P, As, Sb), SRy, acac (and anionic bidentates), NO

n2-ligands (olefin,vacetylene),

- References p. 156



‘ﬁ?‘—iig’an;ié : (éiiyr “enyl);

nﬁéiigahds (dlene, cyclo—dlene),k

ns—ligan&s (dlenyl, cyclo—dlenyl),

n®-ligands (trlene, arene), .

n’-ligands (cyclo—trienyl),

na-ligands (cyclo—tetraene)

Of necessity, th‘s order cannot be follow°d in all cases, partlcularly
with cluster complexes. In addltlon, it has not’ proved p0551b1e to

" indicate bridging ligands (u-L) in all cases.

4 - 8. Crystal data, comprising erystal class, space group; Z and unif cell
dimensions.

9 - 11. Number of intensity data (observéd reflectidns) uséd in structural
refinement, and lowest R value reported (as Z). In an increasing .
number of cases, conventional (R) and weighted (Rw) values are
being quoted; where appropriate, both are listed here. .

-12. Miscellanecus notes, often referring to low temperature
determinations, etc. Note: n.d. = neutron diffraction sthdy.

13. Reference number relating to the reference list at the énd of

Section 2,

Abbreviations

In columm 3, several -commonly used abbreviations-apﬁear, while in other cases,
éimple formulae have been used. . These are summarised below. Where the ligand .

is complex, the ligand formula is explained in a footnote.

‘acac acetylacetonate

apo 2C,N-acetophenonoxime
. bipy . 2,2'-bipyridyl

. Cy cyclohexyl’ .

dba. .. dibenzylideneacetone
dbm . dibenzoylmethanate

diars " 1,2-bis(dimethylarsino)benzene
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’Ei'digiyﬁe' (Heocﬂzcaz)zo

diox dicxan

dne . 1,2-dinethoxyethane

dre .. dimethylglvoximate: -~ - -~

‘dmpe B 2-bis(dimethy1phosph1no)ethane

dppe- °1,2-bis(diphenylphosphino)ethane

dppm . bis(diphenylphosphino)methane
duroquinone

Fe ferrocenyl

ind indenyl.

Meim - 2,3-dimethylimidazolyl

Memnt S-methylmaleonitriledithiolate

men menthyl

Mepaphy (E)—S—methylpytidine—2—carboxyldehyde—Z-pyridylhydrazone

‘nbd norbornadiene

oepH,, octaethylporphyrin dication

pda pyridazinedicarboxylate

phen . 1,10-phenanthroline

Py pyridine

. pz pyrazolyl

sal:NPh [PhN:CHCgH,0-0]1"
salen ) ethylene-1,2-bis(salicylideniminato)
salophen = o-phenylenebis(salicylideniminato)

tcne
thf
tol

tetracyanoethylene
tetrahydrofuran
tolyl

nl-LIGANDS

(2)

Simple cavrbonyls, cavboryl hydrides, halides and pseudohalides
[Structures I - 5]
(1) V-C 1.931{9)A, linezr P-N-P in cation. (2) NaCl-type ionic structure,

no T1-Co interaction [T1-Co, 3.55(1)A], but CO directed at Til. (3) Cr-CO

- -]
eis and trans to I, 1.893, 1.859A, respectively. {(4) Fe-CO(ax) — Fe—CO(eq),

0.045(12)A; Fe-CN, 1.928(8)A. (5) From oepHs + [RhC1(CO)»o]>, essentially

planar [oepH,]2* cation.

O O
S
Co—C—o—TI
/ L
o) c
! O
O T O o} ? C\C//co
N * C OC/ N
e * \ /’ Co
o (o] O----T}| Co—c-O f
(@) ,C( C I

O O

() [(PhpIN][vico)] [31]  (2) T [cotcop] [21] (3 (NRMey) [cricCcO) ] [23]
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Cl_. C
A;Rhir -
. ?? Ct vCC)
- ? N ':; g;\~ :
O= . TN NN
.\C§ ] N\\ L) N
coheTC=o T
/ N
o~ \ o Ci
? . CR_‘//
~_Rh.
N cf://'\cl

@) Prp)N[Fecoy @] [24] () [oept, 1% 2[Rncigco)TT1s]

(b)

Carbonyls containing Growp V donor ligarnds

[Structuvres 6 - 28]

(6) First structurally characterised trarns-diimine complex.

(?) Intramolecular C-H...N bond; coordination mode of chelating ligend
determined. (9) Bridging phosphinimine ligands in.zwitterionic (?h3§'_ Eé)

form. (22) From Cr(CO)g + MezAs{0)OH, CrpAs, metallocycle in chair form.

"{Z2) From W(CO)s + PcMes, ‘'skew-boat' conformation for Pg skeleton.
5 stfeg _ 6

(15) First bridging PhN, group. (I6) Unsymmetrical CO bridge compensated
by less unsymmetrical p-amido ligands. (22) Confirms internal asymmetry in
P(OMe)3 groups found by IR. (20) Geometry intermediate between TBP and SP,F
shows rapid site exchange of 3 CO groups. (22) CO, NO disordered.

(23) Ordered modei suggested by bond paraﬁeters: Co—C(N)Z, 1.70; Co-C(N)1»3,
1.76A. (25) Ligand H-bonded to coordinated water. (25a) From

RhCl(CO){PPhg)Z +-K?TCNE7],.cyanocarbon bonded via ﬁ, slight delocalisation

(cf. delocalised Kz[cisfcu(CN)G]); oﬁé Rh severely distorted square planar.

.(26)1 Unusual IrNCyN metallocycle from condensation of CF3CN and CECMeCHp . -

‘ligands on Ir. (28) Some Ni-Ni interaction; bridging CO.



(8) MolCO), [NPMe2]4 [35]

(10) Mo(COL(R;S;) [29]
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/NH O
—N /C
O N—Mo/co
C/\
Me S b

(7) Mo(CO),(Mepaphy) [158]

Ph,P
t
Oc. Pngp NH O
N\ S
OC—MOZ-N——ME~CO
H AN
o< I\IJH CQ

Me
Me- l

M

s /As\zl\c
o / \
N\

CO\Cr\AS

\ l \ \Me

o O Me Me

an [erccoy] (asme,), [170]

27
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Me  Mé
e P
p/
VME/— \
Me

P, P——Me ‘

, \Wgco -
N

C C
o” § (o)

'(12) W(CO) [PM ] [68]

(15) [Mn(CO),(N=NPh)], [207]

N
RN
Fe\
oc” 1 ©©
C
-O

(17) Fe(CO)(py) [41]

(20) Fe(CO),(dppm) [285]

(13) Cr{CO)(AsMe) [151]

(18) Fe(CO)(pyrazine) [41]

o
. C Co
C ! . C NSO
As o) O
=) N—As As ‘Ag
AS \Als

(14) MO(CO)(AsPr ) [151} -

Me groups omitted alkyl groups omitted

(16) Mn(cO), [N=c(Cr, ], [120]

MeO
N MeO\IID/OMe
© ]

\CN) OC-——Fe CQ
Oc\l I “Co
oc 1 Co P
- <€ MeO~7 T~OMe

o : MeO

(19) tra{ns-Fe(CO%[P(OMe)a]é [B11

o S R
\ \ / l PPhy
/Ff’ : /
s . ) g
Ph/—\ o _ o/"x%r‘—.e\x 7
Ph © D .\o '

(22) Fe(CO)(PPh )(NO) [199]

(21) Fe (CO)4(SDF_‘h_3) [233]
- SR Cco, NO mdnstmgmshobln



- sh—Ph . o)
: C-
OX — CO—y35 Me /ﬁCo{—N\ Me
e Me— ol N=
>§) : N—_ —N Me
(23) Co(CO)NO)SbPhy [210] (232) ColCONC,H; Ng) [B0]

CO, NO not distinguishable

T
Ph Ph
~P—pp—P"
" | Ph
Ph &
o

(24) [Rh (CO){O[(CHz)zPth]z}]PFé [291]

P
cl / P
o Ph

s
“e c'N
V3 \C/C\
~
5 | Cs
~
N oon, ¢ PhP—RhTTT3
= 3 ' \C
Ph_P—/ N o)
3. ¢
(@)

(25a) [Rh(CO)(PPh3)2]2(:4(CN ) [z370]
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g0

- - T PPN T A P
- Ph r e e S : B S e
F’h‘l B 2 ‘ " phoP——Ni——PPh,
: el - : ——Ni ——PPh
Ph HN\"(\?, o T T
CFz . .0
(26) ;r(CO)(FPn3){[NHC(CF3)]2C(C3H5)} [273) : (27) Ni(CO)(PPhy), 1[318]’
: CF3
~ \l
F’3C/P O I
OC~N|———C——-NI~CO
[ P/CF3

F3C— l\ e cx—g

CFy

(28) Nixcon{slrcry,l} [81

(c)

(29)

Carboryl hydvides and kalides containing Growp V donor tiganrds
[Structures 29 - 38]

7(29), Distorted octzhedren capped by H; dmpe ligands disordered.

(30) 1/2/2/2 geometry, intermediate between capped trigonal prism and
capped pctaﬁedron, Iin uﬁique position. (32) I caps trigonal prism.
(33) €O, NO disordered, long Ru-I, 2. 823(2):& (35) v(co), 1885 cm™l!

long XIx-C1, 2.619(6)5 leads to read“ formaLlon of [Ir(CO)(P7€2Ph)3]

Mez / : ' : o PMeZPh
ERS ol PMe2 oC c
p— \PMe : : \vlv
| 2 I— /\ CO
i o ~
5 MePhP - bme,pPhi

TaH(CO)(dmpe), [134] (30)’»L_WI(CO):‘(PMeaPh)B]Bth“ [281]



o RC
C ™
\ 'Me

CFy

_ As___
~

o4\
o 1

(31) {WiLcO)[Me,AsCiCr)=
C(CF,)AsMe,]}" [73]

I
|

PhP— Ru—PPh,
VAN

X X
/ \
o o

(X =C.N)
(X=C,N)

(33) RUI(COXNO)(PPh3), [313]

S |
Me Ph

(35) IrCI(CO)(PMe,Ph), [262]

O

\ O
QO s P
. PPhj
PhBP& / \ -
) Ir——1Ir

| | <o
C C
o - O

(37) [irH(COL(PPN,)] SO, [328]
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Cl
%
N
OC CO

(34) IrCI(CO(PY) [32]

O
C

n,P I H
P " _PPh,
PP |
H

(36) [IrH(CO)(PPhy) ]SiFy [362]

Cl

(38) PtCI(CO)(PPhy) [198]



‘32;7_

(@) - Garbomyle containing Group VI dorc

[Structul.es 3-1 - f8]

(39) From Mo(t )(PMeZPh)q + COZ,, a sPontaneous reaction of |

' Hb(COz)z(PhezPh)g._ (40) Honodentate B—thlonlhetonat: *(41) ngénézgfilﬁajl
S—boqded, 1ntermolecular N—H-.-O bond- (4?) DlsLorted penLngnal - )
blpyramld axial CO -for-dte with Srln both p051tlons, Re-S(eq), Re—S(a

2.433, 2.518A, respectively. (45) - From Re(CF3)’C0)5 ¥ CSy. (26) Orange _
isomer. (é?) Rh—O; 2. 049(7); P—Or 1. 52(1)Af latter retainé con51derab1e o
bond charactgr, (48) Chelating py“lduzlnedlcarboxylaue 'solvated HAO ’

forms 3 0-H...0 hydrogen bonds.

See also: 210, 211, 212.

(39) [Mo((:o3)2(co>(t=>r~4e2l=l—|)3]2 [358] (40) {W(CO)s[SC(C‘,H:.,S)—
CHCOCF]} [104]

'<\N H Et - QO ;
\ _ c S
: Et/N\c——S\ ! JEt

@]

8 c s
. C ) s—bx —S~,
\;/CO : S - s-————/Re\S,C N\Et
W~ N : C : ?
ot j : \W/CO ‘ ' 'C’S~ Lo
Csal e eI e
e T j £t

(41) W(CO) [S(CH )NHCOCHZ] [59] (42) W(CO)[s= (43) Re(CO)(S CNEt [172]

CNH(CHZ) s] [42]
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o)
o c Qo
o 2 OC—Ré—co
C —Re— O
Ca\\ PN /’\ s € C§)
Re  Cc—s S
1IN 7 §—C Re
ot 8 S \/ \S/I \C
‘ oc—Re-cO> § ©
/\
C C
, ) : © °
(44) [Re(COL(SzPEtz)]Q [132] (45) Re, (CO) LCS.), [197]
o)
PhyP v o
I //-PPh o C
N > SN
Rh
s
\ \s o/ ~ci
/Ci-c/ Cy—pP~
F3C \ 7\
Cy
CFy Cy

(48) Ru(CO)(PPh,)[S,C,(CF,),] [334] (47) RRCI(CO)LOPCy,) [222]
- orange isomer -

10

N
O—Rh——CO
| Ph
PN
~Ph Ph
(48) Rh(pda)(CO)(PPhy) [258]

(e) Thiocarbonyls
[Structure 49]'

(49) Disordered CS, Cl (terminal).
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Cl

,_7_75-- 
TTRu-— S
: Ph P/ \ / \C

(49) Ru2Cl4(CS)(PPh3 [368]

(£) Isocyanide corplexes
[Structure 50} .
. ©
(50) Mn-CO, 1.74(3); ¥n-CRPn, 1.92(3)A.

See also: 52, 108, 215, 317, 321, 328.

2
C%:\\ !/,Cf)
~Ma
_C C\\ ‘
) N . N\\P
Ph Br h

(50) MnBr(CO)(CNPh), [177]

(g) Carbere andrcarbyne complexes

[Structures 51 - 64]

(51) Planar C-bonded imidazole confirmed, Ru-C 2.128(4)A. (52) Ru-C bond

lengths: 2 045 . (carbnnn\ 1.979 (isocyanide), 1.825A(CO), (53) High

trans influence of secondary carbene: Rh-Cl(#rans-Cl), 2-36; (trdns—carbene),

2. 445A (55)' Planar chelating carbéne. (57) Y1id formulation favoured

(tetrahedral c) with organophosphonlum ion, Ni-C 2. 096 P-C 1. 745A.
(68) (59) Comparlson of czs—trano isomers; Pt-C bond order ~ l trans
.influence: carbene v PR3 > Cl. (€1) Carbene almost p1anar,

perpendicula; to Pt squaréﬁplane;;_(62)(63)(64) rComparlsph_qf thfee:
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- ‘carbyne complexes: M=C, 1.62(1), 1.68(3), 1.90(5)A respectively;
- Cr (-1 both near covalent radii sum.

_ See also: 108, 220, 228, 318, 521, 369.

Me Me
 Nw. N
] s "
) u
HaNT | SN Me-N{ _H
c C
_ o [/Cl
(51) trans—[Ru(CO)(C-—Meim)(NH3)4]PF‘6 [30] Et;P—— RRA——PEt,
‘ Ct '
Ct
Q (53) RhCI(CHNMe,)(PEL,), [152]
Me
C o |
Ru C—N—*tol-p
p—tol/ \S/{ 1
I
(52) RuL(CO)(PPh,)(CN tol-p) (CHNMe tol-p) [307]
Ph
F3C\ /CF'3 Ms
¥ N==
N [ N—Me
I /I /
—_
. ~RH—_C
Ph,P—Rh~—PPh, 1 / Nen
Me C
Me\N N (@]
\/I (55) RhL{CO)CPhNMeCPh=NMe) [180]
(54) Rh[C(NMeCH,) ] [N=C(CF) ](PPhy), [346]
Ph Ph OC Cy
é; Py Oc\\ H \
o Rh—C Ni—& —P—20Cy
PR N Pn / Ve
RHT.
cr— NN c Cy
oc PY o
(56) [RhCl(py)(Cth)]2CO [312] (57 NitCO), [cHMmePcy,] [247]
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.’;__: e ¢ o

o~ j

P/\N
S P~et !

- . Et o Ph.
CitS =

(58} PtCIZ[VC_(_l.-'-"hNCl—l‘Z)Z]QPVE_f;)’ [239] e L :‘V(sg)‘:_'____—,_ o

) F"MezPhr
Me o Me
, - Ci/ ~Me
‘Me,PhP Me - :

(60) trans-{PtMe[CMe(NMe,)|(PMe,Ph) | PE [233] -

Me2PPh O
N .
Me Pt
AN
MeZPPh

(61) trans-[PtMe(CO(CH,),CH, )(PMe,Ph) ]PR; [231]

H H : Me
I L
Ar—nN{ i '\N—Art ) !
Yc—au—ct T co
H—N" [U % g OC\Cr/C Me
: Ar - Ar O : |\Me
: ) ’ ’ ‘Me
(61a) [Aulz.{C(NHtol-p)z}z]*‘»[295] 7 S Br' v 7
Ar = p-tol ©(62) CrBr(CMe)(CO) (PMe,) [26] 7
Me . Ph
| /
o § o ¢
o
C\(lIr © : S C\VIV/FO
L~ N T CT >
o€ Co . | ,O Co

3 CFI(CM,é)(coL' [ee] - - | t64) wx(cph)(;foz [ze] -
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(h) Alkyls arst and acyls

’[Structures 65 - 971

:“(65) Sllghtly diétorted pentagonal bipyramid, axlal Cl.

'(6?) Ll 1nteract10n at three edges of octahedron, Li...Me, 2 1/A-
‘:tetrahedral Li, dioxan connects Cr anioms, i.e. {Cr[HeZLl—Z(dlox)%]a]n-
1~(53) _Eclipsed (Dyy) struéture attributed to & component of quadruple Mo-lio
‘bond; (74) YNon-symmetrical intremolecular H-bond, no evidence for

cis—influence on Co-C bond. (77) ' From [Co(py)(dmg)z]— + DDT.

z(?&) Diﬁtqrted octahedral, axial Me; Co—-C 2.047;(c£s influence).

(79) Co-C o bonding favoured. (84) Equivalence of Et protons in 1y

MMR spectrum accidental. (85) Unusual product from NiCl(Br)z + NAs3 +

NaBPh;, in refluxing EtOH; TBP. (86) Tilted ligand suggests

pseudo-phospha—allyl type interaction. (87) C-bonded acac, 2 CO groups

not parallel. (88) UB(pz); group bidentate. (90) trans-Styryl group
indicates stereospecific oxidative addition. (91) Acylimino complex from
© PtIMe(PEt3)p + p~-tolNC, refutes 5-coordinate structure proposed from MMR.

(93) sStrong trans influence of aryl onm Pt-CO, 1.972 (cf. [PtCl(CO)(PEt3)2]+,

1.78;). {(94) Unexpected trans configuration; long Pt-P 2-3022.

(95) Cubane type, triple-bridging N3 groups. °~ (96) Eight-membered

(rccuC), ring, 1inéar C~Cu-C, weak Cu-Cu interaction (2.8432).

(97) Planar anion, tetrahedral Ag coordinated by N, G of NO, and N of CN;

infinite 2-dimensional layers.

See alsos 60, 61, 134, 178, 218, 2355, 236, 237, 238, 241, 247, 260, 301, 202.

Structures 182, 183, 366a, 382a, 382b contain nl:n’® - CsHs groups.

o \l /

hﬂe e
(65) 'TaClee[ON(Me)NO]Z [e]
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- Me

Cl X 7=\ _Cy C\ A |
NSy /\\ l Me
\'/ / o | U ot [/:D
C===N ci :
Scy , S Li
Me Y , i 7 '.‘{
(66) TaC!ZMé[MeC(NCy)Z]Z [202] (67) [Li(diox)]3CrMe6' [29]
3 » 2
- u Me, 7 o) Ph
ll\de ) : (& ‘ Me /
Me —Moj—Me (69) No structure  OC—Mn—/—C
Me—l—Mo——Me l >N
o)
Me . i
Li M L CcC O .
BV e ~ (@]
(3 >
©8) [Litthn], [Mo,Meg] [45] © (70)cis-[MnCOMe)XCOPh) (CO) [i0g]
ci. - cl
CL
a2 \l
,,F JZ
OC\Mn/COV e\ Me
ol , o)
o)
‘ (72)FeMe(COXC,gH,gNg) [96] ‘
ZDMACOILCCL [69 ' '
, 5C55)F] Me .~ _Me
.Nl - \N- ] B
% 4 -
[ I Fe ( :) .
N‘/_._\N N
Me \""3 Mc:_s a

(73) FePh(C,,HaoN, ) [286]
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T Q-—H---O . N

-

N Me N _O.

- Me _,
/ o---H D,
/ Me /NN—“/CO Z
OH T Me - N\IO—" - O

\ |
O—H--0 Me Me
(74) CoMe(H0)(dmg), [52] (75) CoMe(py)(dmg), [133]
N
joas
I h'l Me
Me / I
‘\H‘ ~o Me
Ph\*é/c-,_;\Ph
N\,
OH

(76) CO(CH,CHCN CHPhNH, CHPROH)dmg) [263] (77)Co[CCl=C(C6H4Cl?J(py)(dmg)z[z76_
Y

me,p & C3
Me ( Me 3 \\ / \ /Me
N} N—0 Co Me
H |
N ;0 “N—O" Me3F'/ Me\c/
2
Me l\'Ae ‘Me
(78) CoMe,(CyigN4O,) [118] (79) CoMe,[(CHp ), PMep|(PMes ), [o8]
F
) - O I Me F—cCH
1 S l / . PPhy
~J \ /
O\\ Rh / \\\ {81) No structure OoC—_3F cl
ST >SN
Me 1 . C PhP
, © Ct
(80) (MeLPhN), [RhuTgCOMe), (O, | [27] (82) Ir CL(CHRE)(CO)(PPhy), [319]
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SR S R T T R PR *C*z ST V A
Sl \ PPy - - S \-- TN ey IN,,:'-, A
OC—IF—Cl . = o % oo N —
A UL o ‘ i A MNI— AS—PhT -
A G o Y - o e B

\-
,F/C—F,
Tl

O -

- (84) Nil—:t(ag:aé)‘( PPhy) [344] f

(83) IrCLLOCOCE,; CL(CHR,(CO)PPh ), [327] 85) [ Ni Ph(NAs3)] BPh,[352]

oéC\Me
(86) {Nif(CHp),PMe, ], }, [08] (87) Pd(acac),(PPhy) [283]

Clt
' M . Me
N Ph\\ l - | Me
I SP—Bt—F
) ' Me ' I ~ Ph
. _ _ o ,
LS B

] \ Me—Si o
: N{ e - O ’ T (89) tr‘aFIS-PtCl(CHZSiMe3)(PMe2Ph)2 [7] .

' (88) PtMe(CO)[HB(PZY) [74] |
’ - ' PPhy H-
o,

-

(90)trans-PtBrCH-CHPh)(PPhy),[345]
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PPhy

| "
aC’Tt’F::COH
5 L

“(@1) trans - PLICMe: NCH,CINPEL; ), [223] (92 trans- PHC,CaHiOHL (PPN ), [357]

!l-:t
o0
cl N/
pn G Ph
\ |/
o Me—P Pt——P\\Me
EtsP ; \
l Me ¢ Me
i /\
e Y
o< B :
Ets ‘ I

Me
Me [}‘ Me
. _P—CHpy
Me ‘ ‘;\:‘ NN lt,Me Me/é \
— NN — H
Me/Pt\\-hj/ / Me > \ C[\J
Me—\7pt: —h ¢ cHe
N/N\:Pt/ \N\N \C -F{/Me
~ET—Me -
N’ N l H2
Me Me

(95 [Pt MexNg) 1, [00]
©6) [cutcH,),PMe;]; [44]
A
v
N
\
C
\ .
Ag- /C\C—N"‘AQ " (98) No structure
N
L
e
Ag
©97) AgC(CN)p(No) [18]
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‘(i)_ .Con'pleres CGT’ZuCL’LT“LTZg cheZaznr'g nl Zwérrh
V[Structures 99 - 109]
g9gy hetal1ated dilmlde, planar chelate ring, KH locateé in dlfference
Fourler.r (102) Confirms trans nitrogens; puckered chelate ring.
(103) Identlty of "Ru(dmpe)z"; previous unit cell in error, 51v1ng
rinséluble Patterson. 162y Ix-P(trans H), 2.396; others 2 346 2. 362A
(105} AChelaté ring strainéd. .(106) irans—chelztlon by P' “Pe-P-C. 103°
(deformed, expected 116°). (ZOéa) ortho-Yetallated phenyldiqxolane ligand;
compler formed by Grignard route. (I07) Addition of,CZ(CFg)z té acac
Vligand [cE. (I52)]. (108c) From TCNE oxide. (I109) First structurally

characterised ortho-metallated S-—donor ligand.

See also: 231, 302.

O . %{H
N
ll .

Ph3P—Ir‘ PPhy
Ph3P H ! .
_ cl Q
F
Cl (100) IrHCl(C6H4N—NPh)(PPh3)2[351]
I 1 .
(©9) IrCL[CHOMeIN=NH](PPh,), [343] (100 [Pdapo)] salophen [z06]
Te Me Me
N
CH2 Me— P\Cl_’2
RN ! _ Ne \ | /l N\
N-"ES"JQ—_hAe . hﬂe FNJ:T— hﬂ
4 ' ' : H e
w0 Me < / C—P/ \
A \\/T—Me
hﬂe ) . Me ‘

1
(102) -Pd(CgH,CH NMez)(sal—NPh)[zisg:l (103){RUHE:H2PMe(CH2)2PM%](dmpe)}z [255]
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7 t
o-tol /B” Me - n,

~p I—0 C
N/
. /‘{ VAR

, N
| / i G, 0=22C N
. ph_.‘—P\ ] ) 2 . But tol-o
- e

Ph :
(104) INH(GgH PP, ), (PPhy) [358]  105){PaOA)CH, CH PBU® to-tob)] ] [332] -

: ‘/ — g \7——0
@ Fi o O O\Cr/o
=~ Tt—Cl |;©
Q pP-——Ph ©
N E .

(106) PtCL(Ph,PCoH,C=CHCGH,PPN,) [316]  (106a) Cr(CeH,CHO,); [277]

CFE-
FC 3
Me 3\ Vo
F5C, CE / But Kk
% 3 A Bt ¢ cr >
e F= d\ | Sl
C
c Me EC /‘CF3 |
C oO—= N
4 H
o Nve ~SBut

| .
(107) Pd(acac Cufs), [184]  n0®)Pa OC(CR, LOCCH, L] (CNBUY)[CINHBUXNEL,)| (18]

) ' |
(108a) Pt[C,ICN),Of(AsPh3), [335]  (109) Mn(GH,CH,SMe)(CO),; (PPhy) [289]
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-LIGANDS

7'(a) ngands bonded by tuo nl grouvs OnetaZZOﬂches);

[Structures 110 - 112]

:(110) From dlbenZOSemlbullvalene’ planar ferre ane- ring- (1102)

L ngaud
‘fofped by allene dlmerlsatlon. (211) From. OEt + b1cyc10[2 2 0]he>ene,,
comﬁlex'(lZB) - (112) “From Pt(PPh3)y + 1 1,2 2—(CN)qcyclonropane,

puckered C3zPt ring.

"~ See also;: 232, 325, 326, 364, 365, 366, 370.

o :
. . C PhP PPh,
-Q y N~
c. -/ o) - ,
INEe—CY : o Pt
7
@l
(110) Fe(CO)4( G,y [191] ', an) PtCgHgOEL)(PPhy), [339] -
N
C
NC
. CN
PP — ¢
Cn
3 PPh
(110a) Rh(acackpy)(CHg)229] m2) Pt[CyH,eN), ] (PPh,), [342]

(b)

‘Olefin cqmpiézes

[scructui—e's 113 = '129]
(115) - Feist's ester complex, cts Fe,- ester groups results in Co tilted out

of C3-ring plane by 37 6° (118) 2 enantlomo*phs :1n crystallographic uu1t°~

_short Rh—P 2. 162A' C—C incllned 13. 7° to mid-p01nt plane. : -



frfl Sé@is,disi’égus solvate c§ﬁtains 3 cis,trans dba ligands. (223)(222) Rings

(119)?C5ﬁp5r15¢n‘with azobenzene dgfivative. (121) Allene C=C: 1.30 (free);

:}.40A(cbﬁbleged);rﬂ’atoms“bent'back 26°.  (122) 2 s~cis,trans,

-.essentially unchanged by complexation. (I26) Establishes absolute

.- configuration of chiral centre formed by olefin coordination.

(127) zZwitterion; crystal racemic with C(2)(R):C(3)(R) and €(2)(S):C(23)(5)

(la;ter, illustrated). (728) Reacts with ethoxide to give (111).

(129)” Steric effects cause substituents to be bent away 33, 5°, leading to

differing Pt-C and Pt-P bonds.

See also: 185 (n2-CsHsg), 217, 236, 239, 242, 245, 364, 365, 366.

OMe
Me g
OC——Cf—co
(f: C
o

(113) Cr(COX[CyHg(OMe), | [113]

O—Me
Me—-O /
\ C
C A
\b O
/;\ -
L Y
oc—Fe—°
| <o
C .
O

(115) Fe(CO),[C4H4CO,Me),] [B6]

Refexences p- 186

(114) MoO(S,CNPI, ), (tcne) [217]

VAR
ot ¢
(116) Fel(CO)4(CgHgSO,) [82]

o



(tol) P
b \ P(’col)3

- (118) RNCL P(CH,CH,CH=CH, )3 an], o
~ a)[Rn(c H, I NeMe), [+67] (19 Nittrans CHPh=VC'HPh)(P>G;.Yol)‘3")2 Be3] -
Cy Cy
‘Me. -\ _/

)
PAN

(122) Pd,(dba), [355,356]

121 PO (C3H,)(PPh,),[323]

V%Cl‘
\\/"

A4S ¥
5 Iy -

~--Pt—Ct Me.

O
o L L
125) PtCLCH,)(NHMeCHMePh) *

a23) Preticgl, e8] ceaPrcic iy 1, el - ProLCHe
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Cl
~(RY TS
- N A
Me7» Hz '\ (R} Me
' TN (s)
Ph , Me |
But 127) PtCl3(CHoNHS) [22]

(126)cis -PCIiR) NrpCHMePH] [Rich cHocHMeBut )] [i71]

Ph.pP PPh
P

t

[

“emmmen O

O_—

628) PH(GHg)PPh,), [830]  (129) PHNQ,CH,CH=CHCH,NO, ) (PPh3), [354]

() Acetylene complexes
[Structures 129a - 138]
(131) Dihedral PdP,/PdC,; 9.7°. (I37)(2138) Zwitterionic complexes, no
Re—éu or Rh-Ag interactions.

See also: 226, 230, 239, 240, 322, 373, 392.

|
Ph Ph
N [ en ENVIIVAN
C§C___—_P / P/C\
N \C o) Ni—CO
/ °h - /\\ e
~re. ™R /X —Ni P—Ph
OC/ \\P c <o ocC ~
. C \ O ¢C Ph
© ?
gt

(1292) Fe(COR(PhC,PPh, ), B2d]

(130) Ni(CO)L(PR,PC,But 1,[320]
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=t o N N

B O—Me FRC B I e
aznpafc,comerlrrny,B37] 0 asaPacrePP PP LBeEl
- Me B : ' e

H - o
PMe,Ph N—B—N )
t_ e g
gt NI
c / . ' \rr-Me ‘ -
‘ PhMe,P . /\ -
Me ' :
v 1 _C=C__
(133) [PtMe(C,Me,)(PMe,PhLIPR; FRC” CF,
[232] :
(134)PtMe[C,(CR, 1] [HB(p2),]
(=51
Ph._ Ph
, rl:'—'—Pn
Ph3P, - R FsCe_ . cU;\ c e
__c o oF
Pt N
C\ F\’e\
PhyP CFy C/!ID C
, o~ E, o
(136)Pt[CCdH, N, CoCl)PPhy), [350] |
035) Pt[CCR L} (PPh,), [3258] . (137)ReCU(C,CeFs), (COX PP, [361]
PPhy
FsCo—caer l =C Ces
T =R
4=C77 ] Oy
EE a2 B g
" Ag-.. C ._-hAg_
ST T i N
PhyP L PPhy
|
Gefs

| 138) RhAG,(CCeR )5 PPhy); [371]
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;(d);fCbﬁbleiés;CQnﬁainiig bther three-membered rings

! :{_.'[St;ﬁéfufes 139 = 1&2]

i; 3'(13QJ"Firs£ stable aminomethylene derivative. (740) Hydroxyl H of one

:1igand>£faﬁsferred to Ehe other, which bonds via T-bond of >CH=NiiMe group.

(241) PéHiCO approximately coplanar. (Z42) Crown structure.

See also: 219, 302..

. ©) Ho
o C C
e\
Mn —N
/'t N
C§ O

(139) Mn(CO)(CH,=NC,H,) [34]

Féc\c,,CJ
F3C™ \\ .
Ni —FPhy

PhyP
141 Ni[(C|=3)2c0j|(|:>|:>h3)2 [322]

n3-LIGANDS

(2) n3-Allyl complexes

[Structures 143 - 1551

Me
/

c=N
N\~
l\l

N
/ N, O
N\ " ~H
O HMe

(140) Ni(sal=NMe), [167]

O\Th /PBU;
[AN~pg
BU;F”“RE \\>O
Ph/g'>P€ ~Ph
PBus

(142) [Pd(Ph r\no)(n:ue;u;‘)]3 [a02]

(145) Stronger C-H...Mo interaction than (7146), with Ho-H 2.27 (possibly

-]
2.15A). (2146) Interaction of aliphatiec C-H competes with formaticn of

ns—C7H7, (147) Confirms endo attack of diene-~Fe(CO)3 under Friedel-Crafts

conditions. (248a) Two P atoms form irans chelate. (749) Allyl occupies

2 positions statistiecally.

(149q) . Ligand = n3-pinenyl. (152) Absolute

:’configuration R. (253) Conformation of allyl may indicate Ni-H(}Me)
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55;'51nt°ract10n. (154) Slight dlfference f._‘

'1ff?(155) Resolvea:structure of long—known Bu CZH—trlmer:from acetylene +VPdC14.;

" See ‘also: 195; 207, ‘516, 244, 245 26‘4, 355.

."“

l\f ,‘

0
g

o
o\
\

Z
BN () R

0 ,
K¢S
o

,C):£=C
CFy
(143) M=Mo [77]
M(O CCF)(CO) (C3H5)(dme) (144) M=wW

o Oy
N
OC/'MO B
A\

o

;£A<\: ) . _ét

: Ph ‘ ' Et o
(145) Mo(COY(CH,CPhCH,)[EtB(pz),] [227] (146) Mo(CO)z(C7H7)[EtzB(pz)2];[7201]‘

—Et

Me . - » '; Ph

" Ph-

PN O

n

s

(147) [Fe(CO)(CHMe(CH) CHMeCMeO)] [75] - (148) Co(COL(C;Ph,CO) [256] -



55;'51nt°ract10n. (154) Slight dlfference f._‘

'1ff?(155) Resolvea:structure of long—known Bu CZH—trlmer:from acetylene +VPdC14.;

" See ‘also: 195; 207, ‘516, 244, 245 26‘4, 355.

."“

l\f ,‘

0
g

o
o\
\

Z
BN () R

0 ,
K¢S
o

,C):£=C
CFy
(143) M=Mo [77]
M(O CCF)(CO) (C3H5)(dme) (144) M=wW

o Oy
N
OC/'MO B
A\

o

;£A<\: ) . _ét

: Ph ‘ ' Et o
(145) Mo(COY(CH,CPhCH,)[EtB(pz),] [227] (146) Mo(CO)z(C7H7)[EtzB(pz)2];[7201]‘

—Et

Me . - » '; Ph

" Ph-

PN O

n

s

(147) [Fe(CO)(CHMe(CH) CHMeCMeO)] [75] - (148) Co(COL(C;Ph,CO) [256] -



Me | Ii— :I;/‘Me

M Ph

O _-Me
“Me N/C
A\ Ni/
ST
ﬁ Br
(@]

(152) NiMe(CHMeCHCHMe)[PPritmen) ] [194]  (152a) NiBrNCMe)(CH,CMeCHCOMe} [43
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(154 [Pd(c, H,i)]é'sa'lerg fes1]

(b) Ligands bonded via n' + n? groups
[Structures 156 - 1571 ,
(156) From RhCls; + allyl aleohols RhyCl, dihedral l62°; H;bonding _
O-H...0 or O-H...Cl with solvent MeOH and coordinated OH.

See also: 239, 248.

=

- t

papy

A -
;"l Cl \M Il-'-l
L | i

Rh

H
PN
: O

(156) [RNCICH, O MeOH [98] - (157) [Paci(Cgr,]l, Bios] o
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4_TIGANDS .

i:(a) ngands bonded via 2h1 +n? groups
- 1i”[Structures 158 - 159] ‘

o (158) ~Erom,CZ(CF3)2 + Rh(acaé)(CBHié); fluxibnal_in,solution, probably
'Vihyolviﬁg'iabilé H50. ’(159) From’CZ(CF3)2 + Ir(acac) (CgH;,), mode of

addition dlffers “from (158) alkyne also adds to acac group [ef. (207)1.

(158) Rh[CgH,,C(CR)Jacac)OH,) 18T (159) Ir[CgH,,C(CF ) [[acacC,(CR)] [181]

(b) Ligands attached by nl andf/or n? groups

[Structures 162 - 165a]

(262) Normal rearrangement of tricyclie precursor redirected in presence

of Mo, which interacts with €r system in intermediate. (I64) Trom

[Rhﬁmnt)(ceﬂlz)]- + MeI. (I165a) Duroquinone has boat conformation.

See also: 398.

1 (160)

No structures
(161)

S
Tl
[
OC~—Mo_
e \ Co
(), C

NH,Ph
1162) Mo(CO) L(CyoHy,) [125] (163) RuCI(NH,Ph)(nbd) [20C]
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(165) Rh(dbac)(CH, CL) [117]

165a) Ni(dq), [216]

(e) Cyclie n* ligands (ecyelobutadienes)

See: 250, 251, 252, 323.

(@) Adeyelic n® ligands
[Structures 166 — 167}
(166) Non-plahar: c(cHy) 3 ligand; discussion of X-ray trans influence with

Cr, Mn, Fe complexes, ¢, m donor-acceptor properties, using M-CO bond

" lengths, v(CO). (167) From l-broma-Z-bromomethylnaphthalene and Fej3 (CO)a.

) Br
A @ e
= . . —CO
¢ LPn | | Br
0. Ph

(166) gr(c0)3(eph3)[C(CH2)3] [26?!1 A (167) Fe(CO)(C, H,Br) [257]



585

- (e) 2,2,3,4-n" dienes .

V-‘[Struétures 168 - 178]
f(166) 7Conf§rmatioﬁ of ﬁricyclic ligand similar to iron complex {(173).

:  {169) (170) Confirmation of syn, anti gecmetries established by NMR
'stﬁdies; H located: anti-H 30° away from metal, syn-H 20° toward metal.
(171) From thermal ring-closure of cyclooctatetraene complex. (I172) From
Fe(C0)3(C7Hg) + Cp(COzMe)s in (2“ + 6ﬁ) ecycloaddition. (174) Complex
resulted from attempted synthesis of heptafulvene derivative. .
(276) Bond lengths indicate w,20 geowetry illustrated. (I178) Hydrocarbon
iigand is allene dimer, also forms metallocvcle with second Rh atom; latter
bonded to y—C of acac ligand.,

See also: 241, 247, 269, 332.

e} - ’//—\F_e/\\/\/n —CgHyNOz-m
|

\

c Me
o
(168) MO(COLC,;H,Y), [250] (169) syn-Fe(COL(MeC H,CHMeNH CgH NO;m) [1e1]

e
NH

Oc
Me/‘//\\'[-— N
l
C
O

Me
(170) anti-Fe(COL(MeC,H,CHMeNHPh) [1e1]
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(171) Fe(CO) [c gHeSiMe ) (CPh, )] [30 - a72) f--e(;:O)i[c7(—;8c‘,_7(_<:02-Me)2 1 [_145]7 _
2 &
(IR \F'e \F(
\‘ {— s o e
Fe—CO L \ ~Co
VA OC o) C
C Co o]
(173) Fe(COL(C,oH,,) [114] (174) [r-‘e(CO)a]zc,sHM [234]
o A
C
F F
c F
- F
“J F
o \>co £ ¢
S o)
(175) [<:8ng'e<c0)3]2 [236] (176) Fe(CO) (c7F,0) [70]
% N f‘ .
c—Fe l . 3
1\ o
o
Me Me

a7 Fe(CO)3 [cHLCHOINtCOE)] [112] (178) ha(-dcav"c 52(PPn Hs) [229] ,



57
7155;_j42,3;n5§4 Zighndé ﬂaiZyZ'+:o)
e . v'_ [Strur-ture ‘17.9] :
;: U(i?éjr Frmebarbaralone + Feé(CO)gg ref. 85 suggests 'homobutadiene!

structure, whereas ref. 84 says broad features at variance with this forn.

(18(5) No structure

(o} O

(179) Fe(CO)(CgHgO) [84.e5]

(e) 1,2,3,4-n" + 1,2,3,n-n" ligands

fStructure 781}

I-Te (CO)3

(181) Fe(COL(C,,H,O) [88]

n>-LIGANDS
(a) Cyclopentadienyls
[Structures 182 - 190]

(7182)  Tetramer formed by n! interaction of CsHs groups with a second Ndj;

: mainly ionic bonds, spatial arrangement results from maximum cation-anion
contacts. (283) Dimer formed by bridging nl; n° - CsHs groups.
{(Z84) Random mixture of enantiomorphic pair of molecules. (Z85) Two

"n5-CSH5 rings; third forms 3-~electron n? linkage. (289) Migration of
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(182) [N'd(Cs 4Me)3 ]4 [367]

(183) [Th(CH 5%Cs H )] [294]

, '4 ”/\’ T.i—‘ (1-86.)

’ No structures
X 187) -
' :

=

.

U’}
-
v

(184) U(CH,), [213,214]

(185) Ti (CgHg), [1as5]

: -—Ph-P—Co - O---Co—--Q

188) [cO(c5H5)2] [CoIB(PPh3)] [61]

rgo

0

..--..z.'_....

CHCBH

i
(189) Co(C, H5)( ARSES 11) [93] (190)[m(c Hs)]*[144]



59
ji(b) CchopentadtenyZ metaZ haszes
,_'[Structures 191 - 201}

. (191), (796) - (200) Structures determined in connection with discussion o

. bonding in bent M(CsHs), systems. (192) Twinned, angle Zr-0-Zr 168.9°
' (cf. _linear Ti-0-Ti). - (193) (194) 1Isomorphous, HE compound contains 12.3’7,.;
(195) Steric interactions in expectcd'(ns—fluorenyl)ZZr complex eased by

opening of ring planes anglg to. 125.6°, and displacement to give n3 and
n°>~fluorenyl 1igands.r (201) From ruthenocene + I,, rings eclipsed, ring

planes at 32.2°.

. Cl
Lzl H,C A
- N )

(192) [Zrc1(c5H5)2]Zo [212] , MCL[(CoH)(CH,). ]

(193) M=2zr [116] (194) m=Ht [115]

N
\\‘\‘. E 'i’l Cli @
Zr
Cl// H ‘?\\Cl (196) See —0o —N‘b

under (191) Nb
(195) ZrCiyn —C13H9) | aon{ficHgNeci] o} [6d]

(n2-C3Hg) [266]
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2r, % =Cl [eo]
, .,}1‘(196) M=Nb, X=CI.

" (198) M= Mo,x Cl_

- (199) M= Mo*, X=Cl .

~ (200)-M=Re, X=Br" L
(203) M= Ti, Xx=5 [65] , ' j

g ‘(191) M=

(201) [RUI(C )]1 [64]'

(c) Cyclopentadienyls containing other aniomic ligands

[Structures 202 ~ 206]

(202) N-bonded cyanate confirmed. (203) EPR on complex doped.with .

0.2%ZV; MO calculations, bonding model considered. (205) Racemic form,

o . - . .
m.p. 164°; mixture of [Sii§é + RTin] forms.

(202) Ti(NCOLCH), [87]

) o}
£ N
o o

(204) TilOCOAr)L(C.H,), [248]
Ar = CgH,NO,—-p




61 -

\
1

y Mo
e\N/ \
O
Hy &

- ) + I
(205) TiICHOCGH,Me,) (CH,) (206) [(C4Hy,MOOHINH,Me] ™ [60]
(CcHyMeCMe,Ph) [287]

(d) Cyeclopentadienylmeial thiolate complexes as ligands
[Structures 207 - 212]
All studied to seek evidence for metal-metal bond; no unusual features
found in Rh(C3H5), or M(CO), groups. (208) Formally contains Mo (IV),
square plaﬁar Ni(II), long Mo-Ni separation (3.392). (209) Formally

(-]
contains Nb(V), tetrahedral Ni(0), short MNb-Wi contact (2.784a).

T Rh
/'\ e
Me/S S~
‘Mo ffdo—ls\ Me- ,."

_ e
(207) [((:5}-1‘_,,)21\:10(SMe)2 Rh(C,H.) ] [192] (208){[(CsHs)zMo(SMe)z]le} [253]
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PR

»x' .;f?j gj { .{ VCj o
,/'\‘-/- ,
. OC-M=CO
e -(“\\\\S)//(.'>§: L
_ Y o
Ph '

(CgHg), W(£-SPh),M(CO), [268]

- 2+
(209) {[(CSHS)ZNb(SMe)Zl Ni} [253] (210) M=Cr;(211) M =Mo;(212) M'=W

=

Cyclopentadienyl complexes containing CJ, PRy or HO ligands

[Structufes 213 ~ 234}

(214) Dethiocarbonylation cf dithioformate from hydride + CS;.

(216) Both rotational isomers in crystal. - (217) Stereochemically rigid,

1-allyl group. (218) Dithiocarbhamate attached to nz;allyl group.

with n
(219) Asymmetric bridging hydrazide. (220) Contains dicyanomethyleneccarbene
ligand, extremcly strong mw-acceptor [cf. bridging C=C(CN), group in (318)}1],

through space CsHs — C=C(CN), interaction, Mo-C{carbene) 1.833R (bond order 3).

asymmetric Mo-carbene w-back-bonding, Mo-C=C, 166.6°. (223) (224) Comparative

study of PIII and Pv derivatives. (225)(226) Comparison of phenylethynyl

complex with CuCl derivative. (228) Carbene complex from Bu"NC and product

from FeMe(CO)Z(CgHS) + CyNC. (229) Confirms S-sulphinate. (229a) No Fe-Sh

“ bond; distorted octahedral Sb,.éé,3—centre Sb-Cl bonds. (231) Comple#

contains liggnd ortho-metallated 1y fluorine abstraction, and first
example of (n-CgH,CsH,)PPh, ligand. (232) Metallocycle from -
Co (PPh3) (PhC,C0sMe) (CsHs) + Mep maleate. (233) Linear Coé, bridging

phosphonate ligands.



(213 NbH(CO)PPh ), (CHs) [338]

Mo
0C”/ \Chen
I S
(216)Mo(CO)(C H MeO)
(215) MOIL(CO),(CNPh)(CH;) [124] (C H)Ji28]
e,
. I ll
; e :
Mo ~ M
c—R Cc—Mo
© { B S H2/ \\S
o) = It N s N\
/C\N/Me O —~—C
S I r‘{\Me
Me Me
(217) Mo(CO)(NOXC,HSC(S)NMe, ) [78] (218) Mo(C3HXS,CNMe,)
(NOXCH) [78]
M M
R/
p—y N 1
O /N /
=X N—»Mo
\\ Y \NO
Mo p e
oN” | O
: I ot P=P(OMe),;
' (220) MoCl1 [C=C(CN),]
219)[MoI(NOXC.H] NNMe, B3]
(219)[MOINONCH], 2 [POMe)3]ACatg)
fisol

References p. 156
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' (222) Mn(COXPPh3

2(Cag)

SECTT R

0
¢
A\ =
: E’ o P/
Res - .
@24) Fecon[Pochllcnlas]l (225 Fecphiconciy)

fizgl

(226) [Fe(C,PhCUCCOLCH) ], 227Fe(CNBPhCO),
: o3j - O 1 S 177 R



| (ézs)(csl-is)Fe((]ZO)(carbene)
o 270l

(229a)[Fe (CO)(CHs ) Cl 4
Sb.Cig[284]

/
o . ¢ F

(229) Fe(SOCF; )ICOLICH,)
pos]

Ph
CI—CU//;:
s

PhoP [
s “Ru—PPh,

(230) Ru(C,Ph)(PPhy),

(CHg)cuct [353]

(231) RUCF,N=NCF_
(PhPCgH,CH ) [30S]

References p. 156

(232)ColPhc,coMe) (cHCO,Me), |

(PPh3)(CH,) [314]

- 65



(233) Cos[PO)OMe)Je(CsHs[241]  (234) Ir(CONPPhL)CHS) 249

(£) Cycia_pentadienyl éomple:ces containing other n-hydreocarbon ligands
fStructures 235 -~ 252] .
23¢€) Ni:—czﬂq bond éomparable to later transition metals, with H bent
back _froﬁl Nb. _‘(238) Fromrirrradiation of WH; {C5Hs5); in mesitylene.
(239) (240) Products froﬁ C2 (CF3)2 and MC1(C0)3(CsHg5) (M=o, W, respectively).
v(241). From Fes (Co)é' + spiro[Z,4-cyclopei1tadiene—l,7'-norcara—2'.',4'—die_ne].
(244) (245) Complexes from 6,6-dipheﬁylpentafulvene and appropriate carbén);l.
. (247) ‘No Fe-Fe bond, complex from- 6,6-dimethylpentafulvene. (248) From -
nickelocéne and dimeﬁhylkcv:ene. (250) (851) (252) Some rotational disptder in
- CN group; Ph grou?é' bent éuay from éo, in propeller v;:bnfigﬁratri.on (twisted
" - about axes 35°). . A
Other compiexes contai'ling ns—CSHS groups: 26‘6 293 294, 297 2.9.9 300, uﬂu,
>306 307, 308, 309 310, 317 318 319, 321, 327, 328 330 331 332 333
35 1 ..382, 353, 352, 359 3595:, 36‘.;, —,?62 369, 379 380 381 382 382a, :
' 382b, 383, 390, 392, 393. '



CUEt

L [
: cl—M~gt |
- ‘ HC Al
2SI N »\Et
L ’Z:r"~—'CH2

(235) ZrCL [CHCHALE )]

(CH), [221]

(239) Mo|C(CF, )=C(CF; )CH]
EachylCaHs) [i09]

~ References p. 156

(236) NDEHC,H,CHg),

@31

Me <(:—;’j
1
1

] Me
XS
1
Me SE

__-7 Me

(238) W(CHzCH Me,),(CsHs), (288l

Cl%
c
G \
>N - Nc—CF
C [ 3
W-oew )
5 ==X
KC cL

(240) WCL[CACR )|,
(CgHg) 03]

67



S _Rh s
.Hzc—/——\CHz;_w e

o ‘H'ac'—c'HZ'-y ‘
| (247) Fe(CO),COCHgFe (COY (242) Rh(C,H,) (CePhy cu |
 (cgHy [179] ' - Bo2l- '

(243) Rn(dba)(CMe,) M,{CO)5(CgH=CPh,)
[279] (244 M=Fe[226]; (245)M <Ru
‘ a2z

(246) No strdcture

(247) Fe,(CO){(Me,CCaHa )z  agINiC Ho[C Hs(gMezmz]
[2263 S *rS1



(249) Co[C,Phy(SiMe,),]|  (250) ColC,Ph,)CH,CN)

(CgHg) [280] Bo1]
L
CN grouo disordered I
i
C
» Phy 7° pn
.
Ph

(252) ColC,Ph,) (CH,L) [307

(g) Substituted ferrocenes

[Structures 253 - 258}

69

(251) Co(C,Ph, ) CH,I)

3o

(2563) 4 independent molecules: 2 nearly prismatic (é 8°), 2 intermediate

(¢ 21°). (255) Racemic form, m.p. 288°, rings totally eclipsed,

dihedral 10°. (256) Twinned; confirms structure formed from FeCMe + + Csglg
2

stereospecifically; ring planes inclined 7° by H atom repulsion.

(257) Confirmation and refinement using automatic diffractometer data;

rings rotated by 8.5° from fully eclipsed. (258)
to accommodate two endo-Me groups.

. See also: 366a.

Reférénces p- 156
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(253) Fe(CH NG HL)  (254) [FeCPhy]BF,  (255) FelcH Me)CHPnCH,COCH, ]

Y k=9 SRR P
r;\Me'
H Me
L
Fe
l.
1
1
N
(256) Fe(CoHIG H,,) [186] (257) Fe(CH, ), Fc [238] -
)
,Fé
e e
Fe
]
—/4 Me
V4 \‘
.

(258) Fe(C H,CMe, CH,CMeFc)(CaHy ) [269)]

‘(h)‘ Acyclicvns—Zigandk
[Structures 259 - 260]
-(259) From rmzkco)lo am_i 2 trcp‘onej moléculgs, one opeped to‘ give first
atr:yclr:i.cr ns—dienyl—-llﬁircomplex. (28‘0) Prodﬁét fromA Fg’(CO) 3"(C7Hé) + Me,
maleate. o '

See also: 394.
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F 4

'e) Jg<C02Me

F
€O co,Me

(259) Mn(CO)5(G H. O,) [183] (260) Fe(COX[C,HeCH,(CO,Me)|[146]

n®-LIGANDS

(a) Cyclic nS-ligands (avenes)
[Structures 261 - 268]
(262) structural studies in conjunction with NMR correlations, particularly
axial Me located above naphthalene ring; some asymmetry in Cg-Cr bond.
(263a) TFormed by pyrolysis of As-donor complex; one As disordered.
(264) Planar Mo,Cls unit. (265) Dinitrogen complex, mesitylene not
quite planar. (266) 2Zwitterionic complex from RuCLl(FPh3);(CsHs5) + BPhy .
(267) H located at 1.7; from Ru.

See also: 360, 371, 372.

O—H
Me Me Me \
[ Cx
<D ) ¢ °
hne_/'l >
A+ Me Me ’
Sr @ Me /
5 r~= . .::::. cf:,,Cr
o~—=-7 ! / \CO
()C‘/CQL\CC) CF
c%)

@61) [ericgH 1™ @262) Crco) g, [2a8]  (263) Cr(CO);[CeH CaH)BUY [127]
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(264)@40c1(c3l—15)(c H )]2 i
fhise]
(2632) CrcO) [z Ph)AsPhCHZAsPhZ:I L . o |
274] , , ess)[Mo(dm[pe)(csu3Me3)]2N2

> | M ' . P(OMe)
: TSN meonpdy -

3
1
Ru Ph ! AN .
H 7“ N\ _~Ru_y . . g
<28~ T ket -
| “Ph : ' AR - _Ph

Ph Ph  Ph “pn N -
o Ph
(266) Ru(CgHg)(n-PhBPh;)  (267) [RuH(PPh,),(n-PhPPRy)]T  (268) Rh [P(OMe);],
2e0] 360 ‘ (n-Ph)BPh; [296]

(b) Acyclic n®-ligands
[Structure 289]
- (269) Complex contains two valence tautomers of cycloocta-1,3,5-triene

as 0" and n® Jigands.

(269 Fe(CgHLl168]
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n7-LIGANDS = - ©

- See. 369, 377, 378.

]fh?’ fétfdcture 2701

'(270) "Shown to be isostructural with U, Th derivatives by powder pattern

" only.

(270) Pa(CgHg), [163]

n-HETEROATOM LIGANDS
[Structures 271 - 273}

(271) Zwitterionic heterodiene, non-planar pyridazine ring.

(272)(273) Further examples of n-borabenzene complexcs; Fe complex c¢is;

in both M~B > M-C bond length.

(271) Fe(CO)5(CgHgN,0,) 5G] (272) Mn(CO)3(CgHgBPR) [123]

- R‘eferénccs p- 156



- B
(273) [Fe(CO), (CHBMe)], [123]

COBPER AND SILVER COMPLEXES

(274) CU4(0,CCF3)4(CgHg ), [208]

[Stiuctures 274 - 2811

Complexés containing these elements have been 1istéd séparately Because
they often contain structural features not generally foﬁnd with the othér
transitioxi elements.

(274) Aromatic weakly bonded, displaced b)} plefin (inder-;e)r to give
{275). (2?5) Not fully refined; indiecates one benzene replaced b§ two
olefins. (277) 2 parallel linear chalns of Ag atoms, 3- and 4— coordlnate,»
bridged by CF3C0, and CgHg. (278)(279) Ag interacts with localised
double bonds. (280) No Ag-aromatic interaction; pdlymefformed by

. Ag-NO3 chéih. (281) Ag bonded to active CH, of one acac ring, also to
C164 and Hy0 via O. V

See also: 97, 137, 138, 226,,230, 373.

|
o " ~c
. . o
-(275) No diagram o—C—q|
available O—A’g - Ag—O
(276) No structure \ A
: v -/
\-’_$II

(277) CgH (AgO CCE, )2[56]
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A

1

1]

7 1

Ab hg
. O _ //AD
<)”Cl
o

(278) C,Hg(AGCIO, ), 4H,0 [57]

280){ Ag,[CeH 4((EH2]CH=CH2 )A
76 -

2+
sMe,]} (28D Fetacac),AgClQ, H,0 [149]

POLYHEDRAL METALLOBORANE COMPLEXES

[Structures 282 - 288}

(282) 1Ligand attached by one H and CW to different Cu atoms.

Product
from oxidative addition of BgHgBr + IrBr(CO) (PMe3)o; trams influence

(283)
. °
BsHg > CO (Ir-Br, 2.638, 2.5164, resp.); .(2

£4) Stabilisation of B-H species
by electron-withdrawing group; -(285) Mn bonded via 3 ¥Mn-H-B bridges, 2 to
tRefermnca p- 156



open fate; 1‘ to tase of cage' HA rapldlyAt'axchangVeVs betweetz:“tl‘lree B atoms. i
(286) Un:Lt cell has dZ pa:Lr of 5- and 7—THF isomers g open Mnt cluster.
(287) Crystal contams palrs of 8- and lO—Substltuted 1somers, ether .
cleaved, w1t:h rearra.ngement of MnBg in (280), (288) Earller structure

omltted from ptevious surveys; Fe bonded.to Bg,S; S and one B dism:dered. .-

H
A
By
N
N~ H o\ PPhs
Ph3p>cU/ Cu“—PPhy
PSP\ N/
H C/
~
H
4 |
(282) [Cu(NCBH3)(PPh3); ], [369] (283) 2-[IrBr(CONPMe;)a] BHg [39]
(284) { [Fe(coy] B, ) [19]
one H hidden behind B(2)
o)
2 .

S

-
N /
oc/h*?\n\kk\;ziﬂa

@85) (COIMnBgH 17]  (286) 5-thPH)-6-[Mn(CO);|BgH,, [38]




. N '- ; C
'é}i:;hﬂn

. Et

S

: N

IN

Et Et
(287) 6-[Mn(CO),;]-10~ [Et;N(CH,),0 | 288) [Fe(BgHSa) ]2~ [378]
BgH,, [n9] one B and S atoms disordered

POLYHEDRAL METALLOCARBORANE COMPLEXES
In all structures & indicates carbon atoms.
{Structures 289 -~ 302}

(289)V Approximate tricapped (by 2B,C) trigonal prism, Co bonded to 5B.

(291) Cyclobutadiene analogue, Pt caps prism. (292) Nido derivative,
Pt in prism. (294) Distorted bicapped square antiprism.

(295) 1,2,3-n3-Carbadiboraallyl ligand. (296) nido-Polyhedron,
fluxional with mirror image. (297) Terminal ll-vertex octahedron
(CoC5BgH; ). (298) closo-Icosahedron, bicapped square antiprism.
(299) Short Co-Co bond, distorted icosahedron. (300) 13-Apex
docosahedron, Co bonded to non-planar 6-atom ring; fluxional.

(301) Carborane bonded via Rh—C ¢ bond, Rh-H-B bridge bond.

(302) C-bonded carbofane; one PPr% ligand metallated to give

3-membered ring Pt-P—-C, considered to be stabilised PrP=CHEt ligand.
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s

closo-1-[(Me,P),Pt]-6,8-X,C B.Hg [46]
(280) X = H ; (201) X =Me

(294) 29-[CotCH,)],-1,10-C,BHg [81]  (295) NitPEL;), (Me,CoB,H, ) [i75]
' P = PEt,

- 296) [PtPETR), | Me,CBH, [174] | (297) [(CoHg)Co(C, BgH0)CO(C,BaH)] ™ [B3].



7

299) 2,3-[ColC H )1 517-G,BH[92]

298) 1- [Pt(PMe, Ph),] -2,4-Me,C, BH [174] 300) Co(CH (7,9 - CoB, ) [37]

/~pPh

Et
/

Pt/lC

\P
\\Pr
(301) Rh(CB,gH,oCPh)(PPh; L[347] Br
: —
(302)1- [PHCHEL PPy X PPr3) | - 2-Ph Gy BHig [272]

P3P

COMPLEXES CONTAINING METAL~METAL BONDS

(a) Homobinuclear transition metal complexes
[Structures 303 - 328]
(303) H atoms located, planar W(u-H),W unit, short W-W interaction.
(304) X-ray and n.d., single bent W-H-W 2e,3-centre bond; NO disordered
over 2 axial positions. (305) Short Cr=Cr triple bond, Zrans Cs groups.
(306) (307) (308) Classical structures redetermined to provide more acc;.xrate
M-M bond lengths, in coﬁju.nct:ion with NMR studies; bond lengths Cr >> Mo >
Cr complex shows internal strarin, steric crowding, giving Cr—-Cr 0. 061:. longer

than Mo-Mo. (310) From [Mo(CO)3(CsHs)lp + S(NBuT)p. (311) Another

References p. 156
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c:rlfa‘ssiéal:stru;t":ﬁréfécrlé ermined, rcmoving prev1ous :tncons:.stenc:.es

V re g.;Fe—CO(termlnal) < Fe-co(brldge); record 1 i "(77.6 )

312y W1th (329) completeq isoelectronic serlesvof b1nuc1ear Coz, F;Co ,i ;
Fezz" carbonyls, Feqy dldnlon ‘staggered (D ; (313) Contalns seml—brldglng ?
CO group. (oId) Long Fe—Fe bond, overall structure related to that o V
suggested for Os, (CO)q; bridge CO symmetrlcal, a11~corsrra?1dly sqrambled.
(316) Comparison withffeinz, Fe,Sy systéﬁs. - (317) (319) (321)" dSerJ".é-s of
structures determined in connection with NHRVSFudies ofyintrémoieéqlaf'f
dynamicsA(cis—trans eqqilibria).A (318) eis-Cs groupé;cqﬁféinSbridgihé‘
C=C(CN), group, similar wm-acceptor properties to bridge CO; compare with 7
220). (322) (323) Contain sﬁort Fe=Fe triplé bonds. . (325)(3265 Both

from benzocyclobutadiene-Fe(CO)3 + Feg(co)lz; sym and wnsym iéomers not
interconverted.  (327) Identity of Fischer's “Rh,(CO)y(CsHs)," with this
complex confirmed. (328) Early structure omitted from previous surveys;
characterisation of bridging MeNC group, dihedral between 2 NipCN planes

121.1°; shori Ni-Ni bond.

00

()
(%:

Oc A / x
3
LN > A
\L/ & \\
W
o€ -/ \Co
o Co X = CO,NO

(303) (NEt,),[W,Ho(COl)g]  (304) W5H(CO)g(NQ)
fao] . - [ag]

(305) [c":r(c'or)z(csw_les)]z' [252]
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o
cO /
M

o
OO O\
v
@)

M, (CO)g(CgHg)
(306) M= cr [154]; (307) M=nmofiss]
3E08) M =W [155]

o o o) N i
c I © . ¢ o o % N CL c©
e G~ _/cO N~ \\ N/
Fe Fe OC—Fe Fe—CO Fe- Fe—CQO
v \§8/ \C N 'Ie y \CO/\
oc & O &£ o ¢ «< ¢’ L
Il O il O
o)
o
(317) Fe,(CO)g (312) [(PhBP)znﬂz[Fe-?_(CO)a] [47] @13) Fe, O, (bipy) 76l
Ph
Hz?\g,/*’h s o
Ph\T/Ph[ /\F /CCO
AN — e —
O (315) No structure N
I>fe——co R e
OC-—Fe—-l—C=O o~ WM o)
7
c \ Co
o c
C O ) . %
314) Fe,(CO),(dppm) [259] (316) Fe,(CO}[CeH, (NHIS] [83]
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(317) Fe,(CO(CNBUt)CHs ),  (318) Fe, (CO), (1 -COM [pr-c=cen,] (CoHs), [178]

pes]
Me
i
4 o}
\‘\ ) C /,, C O
FeZ——>Fé ) , ) 1 AN /C
/ > Ph (320) No structure LS Fe/
c. O / 1L ARV
Q P\O Mot C s
o/ \ |
.1 ©O—Fn N
, Ph , _ :
(319) Fe,(CO), [POPh), ] (€Hs), [298] @21 [Fecoy(cnMe)(CHy) ,[160]

, /‘7e’
o C . ..
S

(322) [Fe (CON,(CeHgMe,SY], [254]
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\ / \ . Fe(coy
Fe N =X
ey \O Fe(CO)
L I,\
N’ sym
(323) Fe,(CO),(C,Bub,Ph,), (324) [Fe(NOY(CHL) ], [63]  (325) Fe,(CO)(CHe)
- [278] . (=)
Me,
~N
1
(o]
il © o
c. ,//
" \Rh(_: Rh\ .___ Ni-——}NI""-
Fe—Fe 7 /8
(CO), (€O, | o° O N
unsym I{I
\Me

(326) Fe, (CO)(CgHg) [121]  (327) Rh,(CO),(CaHs ), [108] (328) [Ni (e NMed(CgHg) 1o [130)

(b) Heterobinuclear transition mctal complexes

[Structures 329 - 333]

(329) Comparison with (312), Co,(CO)g revealed unusual differences,
'Co, Fe not distinguished, illustrated arrangement favoured.

(330) (331)(332)(333) Series of complexes studied in connection with IR
studies of bridge-terminal CO equilibria; non-—planar distorted M(CO) M'

wmnits, dihedral 148.0° (330), 154.6° (331), 133.7° (33%).

/
\>FF(/’ \j;\\ C
O c é; (%)

(329) [(PhyP),N] [FecocOg] (330) Fe%‘;(g]O)s( ind)
[47]
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(331) Fe Co(CO)( PMePh.,) | (332) FeColCO)4(C,4H Mez)
' (CgHg) [243] : (CgH,aMe) [141] '
Et,P ‘c{\c
3 \ - '
c — {(334) No structure
O
1
- Eg\\\\c
\Y
o Y

(333) CoNi(CO),(PEt;)(CHg)
has]

(c) Polynuclear clusters containing CO, PR3 ligands
[Structures 335 -~ 346}
(335) Corrects [HoMn3(CO)y2} formulation; comments on linear vs bent
M-M-M and M-H-M bonds. (336) Increased precision; 2 disordered
'half-mﬁlecules' resolved; unsymmetrical CO bridges, solution dynamic
behaviour discussed. (337)(338) M-M bond lengths discussed in ﬁerms
of eloso structure or electron deficiency. _(340) Twinaed, dis§rdered§
i;;prefers apical position with only terminal CO. (341) Co, Ni not

distinguished in octahedral cluster, statistical distribution.

(342) Comparison with (343) shows unprecedented differences in geometries

_adopted by congenér elements as result of steric requirements.
- (343)(344)(345)(346) Series of cluster anions formed by stacking
’triaqgular Pt (CO) 3(u~CO) 3 units; resulting Pt—Pt bonds same as in'metal;

steriec requirements . cause twisting‘of stack.
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o
S I ' PhsP. cO
EPARNE 8 cl \Pt/
ooy O O :
Sc 8] & F /Oé\@\dy o o
Vi ——Mn——Mn—CO S c
—Mn—- Mn\ /MQ g o<, / \Co < 1 /Co
/\ l C.& ¢ c \8/ c OC—Fe——F¢&
F % ¢c@9 © o c o <
. (o] ” C O C
335) Mn (co),]” [136] (336) Fey(CONL[101]  (337) Fe PLCOI(PPN,) [273]
@ o
SN l\ldicéo
y P(OPh), e\ o
(PhO)3P~_ \ M
Pt o C,}Zo— ——Ir‘\
\C /CO O~ ¢ \8 / CO
re (339) No structure O & ;
Pt/( i :
oc— (o o
/ o S isomerA M =Ir,M’=Co
PoPn)y, isomerB M=Co,M’=Ir
Proportion A:B=1:5
(338) FePt,(CO) [POPN), |, [364] (340) Co,Ir,, (CO),; [100]
7
o c o
c. .~~~ _C
O~ =Y Pt
© N/
C —Cx
oc o” \Plt o

C

Building block in [Pt3(CO)sta-CON|
. 2- 103
(342) [Nig(CON(a-CON, 2 po3]

~ (343)
(341) [CoNiCO), | [135] m POt ]>
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' ’(344)[1%3((:0)3(# CO);la'

'(345) E"t3(CO)3(}J COJ;L%'

(346) [Pt (c0)3uu -coi |2

_'(fi) " Polymuclear cZuéters éontaining Main G'z'ou'pr Elements
| [Structures 3¢7 - 352a] o ‘
T (347) 3 semi—brikdging co gréups, octahedrally coordinated C atom.
(348) First comi)letely asymmetric c_luster.r '(349)  Central Rh linked
to 12 other metal atoms. (351) jPai:amag'net'ic, from Ni(CgHg)s + S(NBut)z.
(352) 3 of 4 facgsbridge& by E. (353) N.d.; symmetrical bridging H,
benti3—cent;‘re Mo-H-¥o bond. (354) i’..igands crowd l;In'ZAs nucleus; result
in bent Hﬁ—C-O (160°). (355) From isoﬁer By insertion of bridging
AsMes group. (356) From cis—-CFsC(AsMep)=C(CF3)AsMe. (357)(358) Planar
Mhzﬁéirin"; (359) Cis form, structurerdeté:minéd in connection with IR,
NMR -studies of molecular dynamic properties. (359a) _Open Fe-—Rh—Fe
system confirms predlctlon of umstable eloso-cluster- resulting from

substitution of CO by hlghly basic PPh2 groups.

(347) [r--eGC(CO),‘_,,:l2 ‘ (348) Rh, c<co> [224]' (349) Eah,,sc (c0)28] [224] —
"~ Fe4 has 3termlnal CO; s SR . X denates’ bmdgmg :

‘all other Fe: have 2 . o L COo group , Gk
3 semi- bridging CO shown ’ Tl ST e
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-_————

. : ==
I | E
RO N N
T /C= - ’Nlé —>N|\ ——Ni/l \N!_
N L N QP
o T o’ ~ Ni

T :

1

: . -t - .
. "~
- o S —1
! S
H____.___.......-H . < X
! i ~
: .

(350) OS HCMa)(CO), (35D Nig(NBut)(CHg);  (352) NiHi(CH), [215]

741 [po2]
HH
H\ /T ? I c
H o] o)
H H <
| i/\f” IS e
B 1\40 /MO / \ Me \C
L HC H c %
h O O H o <
H H

(353) MoH(CO)(PMe,,)(CeHy) [164]  (354) Mny(CO)g (AsMe, )(Catg) [111]

Me Q O CF,
c C Me, _
O Me‘AS\}w/n—-co Q- M925s ~:_
Oc \ / e | NG X /co
5 l = /f\\//\
Fy Mez %

(355) Mn,(CO)g(ASMe,) [C4F (AsMe,)] (356) Mna(CO)e(AsMez)[(MezAs) A

557] . _ hes]
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o OC—Mn—CO

: e % &L
~ C.\--/r N NN
IR M\ /M - "\_CO
s % O"C—/Mn—CO- § %
o %
MzMn4(CO)18

(357) M=Ga; 358) M=In [195.196] (359) Fe(GeMe,)(CO),(CaHg), [147] -

(359a) [Fe,Rh(CO),(PPh,), (CsH Me), | [330]

(e) Polynuclear clusters containing n-hydrocarbon Zzgcmds
[St;ucturcs 360 - 373]
(360) Apparent folding of arene molecules not significant f;rom disorder;
Nb-Nb bond order %—. (361) Little Nb--Nb interaction, paramagnetic, qluster '
held by formste, OH and O bridges. (362A)V Splv,ed by di:;'ect: methods gives
no'e\;idence of disorder (cf. ref. 143); : (3635 2 msyﬁnefficai bx:idging
CO; cotrelatlon of Fe-Fe bond lengths with degree of symmetry of CO bridge
in several Fe complexes. V (364) (385) ""ormatn_on of - (364) from (365) mvolvns
CO elimination, M-M bond fomatlon, ‘and changes in Pth bridge (see diagra:n),
.(364) conta:.ns Ferracyclobutene system. . (a66) COZMe group der:.ved from

methanolf+ CO group. . (36‘5cz) F:Lrst ferrocene derivatlve with metal-—metal -

bond mvolvlng central iron atom, C5H5 group also bridges Au atoms. ’
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_‘ ) (367)(36‘8) Sﬁabilisatj.on.‘ ;)f pen‘ta-.lene and dgri{zatives on Ru3r clusters.
7"‘.(36'9) One CgHy is ns—tet£éhydro§en;aienyl; second a_pparentiy attached
totm Ru by 7 out of 8 carbons, geometry indicétes isolated CH, group.

-(3?:0): Same structure in 2 crys;:al forms. (373) Non-linear transoid.

Ir—C:C-Ph (aot eis bent); formal M-M bond order %.

(360 [NbyClg(CeMeg); ] [309) @en [(c H IND (o,cH©on) ] 0 [187,188]

T Sk £
; \Fe//\\ 4
O Mn -~
'I“//\\N/O S S’\ /\\co
4
Mn~——NMn \Fe/'s

(362) MnNO),(Catlg)y  (363) Fey(COl(C,HgS),
feal. N

a2l , ;
0 mFe_

o Pn
(364) Fe,(COPPh, }[Ph,PC,(CR,),]
315
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" .See” separate Ll
»»dxagr'am for -
. Telationships .
_Detween(364)
and (365) S

(365) Fe3(CO)7E=’h2PC (cr3)2] (366) Fe,(CO)LPhPC(CF, )2}
(Pph2 [30] - (COaMe)(PPh )[321]

PPhy

~Nab '
: ~
!%e " pen,
3 .
T I
<=7 5

(366a) [Fcau,(PPhL 1T (367) RuL(CON(CaHg)  (368) Ru(CO)[C H (s.M%)]
[348, 349] bs3] o - [2ag]

(369). Ruy(COYg (- CgHg M-Cglg) [237]  (370) 0s3(CONG(C,Phy) [311]



C0, (CO)g(CeHaR ) [137]

(377 R=H 3(372) R=Me(disordered,
mixture of o0- and m-isomers)

c \b a
(OC):;Fe

——

a ~ Fe(CO)5

. \\ H f
F;C\ h\J
p—pFe
Ph, (CO),
G644

1.240(14) A
1.805 (9)
2,305 (4)
2330(3)
2277 (4)
2.514 (3)

-

~noang®

91

e
e

Ci
AF\C-E:L\I//LLC/
SRCLCE
e Ir\c :
= | ¢
Ar PPh3 \AI"
Ar =Ph

(373) IrpCuy(CoPh)glPPg), [372]

gha CF'3
c/ &
(0C)2Fe

\\ Fe(CQ)y

A\ Y
N '/
FC\ \\"
P—z Fe
Ph, ©  (CO)
(365)

1.39(x) &
1.84(3)

2.241(6)
2.173{9)
2.292(5)
2.532(11)

W

o n ol

(€£) Camplexes containing Transition Metal-Main Growp metal bonds

{Structures 375 - 398}

(375) 3-coordinate planar Sn in new ligand RySn (R = bulky group).

(376) Capped (Cl) trigonal prism.

Jocated.

(380) Covalent Mo-Mg bond, H not

(384) (385)(386) Cd-Mn bond givesdistorted octahedral Mnj

. . - . . . o
© comparison 4- and 5-coordinate Cd, effective increase of ~ 0.1A in
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= 'Vcevale‘rit' fa.di;us., (35’9) Planar carbene, 8-—membered (ReGeOCY ;

‘» (.‘590) 2 rotatlona1 1somers (88 12) dlsordered in unit ce11

"fﬁm:erconversmn by mm._ (332) | Ph=C=G, 153 o (393) : "Inorganic

(394) - Bxo. Con;lgurat::.on for m1grant Sﬂ’eg g oup [frum

Gr:t.gnard" »
(?98) Intermedlate

) E Ru (SJlIeg )s (co) 1. (395) Linear Sn-—Os-Sn sequence- '

geometry (between TBP and SP), a11 H atoms located (m presence Cl,

Sn, Ir).
Me:«!;:.,i | 8 o
H(:.-:S;Me-3 o o ‘ _Hé _NO
@) (l: C\Mé/ ~ /Ph
X - Sn
~ 'Sn——Cr—CO oC ‘ T~ ) i
I-(1‘:/ % CL -
Me;Si— \ g
: Sive (376) MoCl(HgCl)(CO) {bipy)
> . [o7] |
(375) Cr{Sn EtH(SiMe3)2J2}(CO)5 (377) Mo(SnCLZPh) (CO),(C,H.,) »
2o4] . . fs0]
S —Li | ‘ Etp’
- s 1
- &P h -]
Do ¢ > 3 arMg_
a— =" ] _ |\_4 i / . B
7 ! N - Mg/ r »T:
Bh 773
' S5 : Eta
(378 Mo(SnCIPh)CO),  [icgtis pMinl, [331) (380 [iGH,),MoHMgCY Br, Mg
H(CyH,) haal (379) M =Mo ;(383) M=W (OEt., )Jz [333]
C// N I . \ // "
(@) \ N /Cl\Zn‘O o) l\l/lo Zn /'IVIQ
¢ anl C : A
O / CL \}\,1/ /CO / 7 OC (g » -
o -
- .

@8 E¢5H55(60)3M07nc1(051'2) J.fs6] @82y Mooy ), zn sl -



93 -

Me ],
A
N\ pl—— Mo
A \
MG—AL_
:’
Al
| ~me
: : Me
(3822) [MoH(CH, )(CHg) [AL Meg (382b) [Mo(C H, AL, Me, ], [264]
[264,265]
e
/ £ 2/
Q O~_ C
c (o
Cc— g Oc \CR/IZ \I\\/lln\
e .
C v oS Co
Mo / <o /8 co / S
O’ e =N = N— )
T A A—
\/ \ e o
/Co C"‘M{"/Co / _co
o N o e
' o (385) Cd(phen) [MnCO)), S
(384) Cd(diglyme)[Mn(CO) |, [208] (386) Cd(bipy) [Mn(cO)g],
= [20€]
o €
C -
oOC—MN—CO (O:
o
OC C CO ‘ //
N\ / Q
OC—-Mn-——Sn [o) C/ ache (0] C
C (@) l e \ \ I co
\H N/ g Ol
o Mn—CO o) €
7/ \ v | O
c c

389) [Re(CO) 4(Me,GeOCMe) ], [166]

(387) H,Sn, [Mn(o), ], [208]
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5 ‘ ST o 5 o e T ,'."t' L
SRKe C~Fe--f7}]  (388) £301)(397) No'structures -
OC Ge/o\ / ) : : B
Me” | L ]
Me Me

(390) I:Fé(CO)Z(CsHs)GéfMeZJéO [190] -

(394) Ru(SiMe;)(CO),

(392) Fe(SnPh3)(CO) (393) (C5H3) (dppe)FeMgBr
(C,Ph,) [317] [324] [c H () siMe,] [228]
o - cl Me,PPh
T h < /Ph /Ge/ ct cl
L O
Ph—Sn-——/C{s/—Sn—Ph < \ ¢
\ Co
c C c
OA
(395) Os(CO), (SnPh3), (396) Co(GeCl4)(CO),  (398) Ir(SnCly XC, Hg)(PMe, Ph),
326] [20] as]

HYDRIDE COMPLEXES

[Structures 399 - 403}
(399) U not located, but H-H interactions irdicate they occupy 3

equaterial positions in pentagonal bipyramid. - (401) Non-stoichiometric
Ni complex (@ v 0.5), all molecules identicai whether containing H or not,

j.e. statistical 1:1 occupancy. (402) (403) H located in latter only.
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. ‘See also: 29, 36, 37, 100, 103, 104, 213, 267, 282, 285, 286, 287, 303,

304, 350, 352, 353, 379, 380, 382a, 383, 423.

Ph
AN « Vi
\ N
eh \ Ph P~ /
H\R./\.F:‘_—_; ot \c;ph thP\
H/ P— P/ O—p - Ni—— ¢
Ph’] PR P I \ Fn PRy | Pen,
P pnH Ph H
pr” en v
(399) ReH(dppe)k[375]  (400) CoH(npy) [373] aon [NiH (npy 18R, [374]
PPh
O‘ 3
\\‘(:H
; H
5 —
Ph3 P ') Ru
N — I\ PPh
Riu ~  PPhy c\z\ Wi
Ph_P H C\¥
hB l-l‘l M J (@]
e
(402) RUH(O,CH)(PPh,), [376 (403) RUH(OAC)( PPh3)3 [377
2 3 33
NITROSYLS

[Structures 404 - 424al

(404) 3 independent measurements (2 crystal forms, one having 2
independent molecules). (405) Lirear NO, isoelectronic with Fe-CO in
carbonyl-haem. (407) Trom one-electron reduction of [Fe (NO) (CN}5]3—,
with dissociation of CN. (408) From.NO+ and dimeric [FeL], complex.
(410) (411) Cubane.geometry [see also (422)]; comparison with

FeySy (CsHs)y and [Fey (SR);Sy]12~ shows gross dissimilarities in bonding.
(413) Pseudoperiodicity hampers identification NO, Cl; best R 22%.
(417) . Ru-N bond lengths in similar complexes indicate no* stronger

n-acid than AIN2+. (418) Cl, NO disordered. (419) Both NO disordered
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(422) 7. From CD(NO) (CO)Z(PPh3) 1" S(N

g between pos:.t:ions A, B.‘

‘ distorted cube dlsagrees with first-order uahn— eller predictloﬁs.:;bT'
(493) Browu 1somer, H not located, both P aplcal (cf. black 1somer <
épiéal NO," H). (424) Close approach of 2 0 from NO 1nd1cates poss:.blé :
NO- —NO theract:.on. . ‘ A . : o

See also: 22 23, 33, 217 218, 219, 304 309 324 362. o

Me
: o}
Ph / /
\/P N
o N/
Me MRl—n—o0
ct
Me P——”CJ\\
é)/ I Me
Me
Ph
(404) MnCUNO),[PPh(OMe), |, [382] (405) Mn(NOXMepip) TPP [391]
(Ph groups omitted)
' ' o)
Cl/PMeth I
Ci—Re— PMePh, l\l‘
PthEP g‘] ) NC7FeTCN‘
O v nC Cn
(406) Re(NO)CI(PMePhz)3[390] . 1407) Na,[Fe(NOYCN),] [379]
o ,

1

\\/\//
/\\/\

(408) Inner coordination sphere of [(FeL)aNO]PFs
fL= S(CH2)2NMe2(CH2)2NMe(CH?_)zS]
- [3a8]
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~ -
N S N
: Sl
s
” SZalN\ 17~
ol
N
]
o
© (409) Fe(NO)(MeIm)(TPP) [391] (410) Fe,(NO)4(S), [380)
(Ph groups omitted)
: 0
~n s N Phaf \
Nl S I PPhs ar ¢
e Fe / Ru
_ M SN
N . CL I CL
Fe o N ct
</ N \o
|\:| Fe™
{ \ - M(NO),(PPh5),
N (412) M= Fe [388]; .
(416) M = Ru[389] @13) [Ruciginoy [ [294]
@) Fe4(NO)4(NBu" )2(S), [380]
v o R
NH3 I\|l 'N/
Ph ct”
(o Me ,Ph
H3N l ~ H3N NH VN
3 . /N 3 \l 3 Me —P —Ru—P
Ru : /Ru\ / /\C AN
~ l Y HaN" | N PR ¢ ¢t Phn
NH3 OH
(414) [RUINO)(NH3)5]CL4 415) [RUNONOH)(NH, )J)ct,  @17) RuCL;(NO)(PMePh,),
ESE] (393] [zs6]
a =}
Ph Q O
PPh3 LN
ar | oA I—“Co
_ru >sT N
N l O \ O VAR
PPhy P~ A B
Ph

‘ _ 21
(418) RUCH(SO,)(NO) site occuancy $A3B (420) R=Me Co(NO)(ea) [381]

(PPh3), [387] (419) CoI(NO)?_E:’h,_P(O)(CHz)?_ (421) R =Ph  Co(NO){eb)
: PPhz] [385]
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o T
TILT Joor e
e .c°vl‘ I
-~ N=Co:—N , - P ,,IP\P U NPT

o RN - ANTP N

But N O But o AP S P

_ L (13 : black’ g " ‘brown -
1(422) - Co,(NO),(NBut ), [383] " (423) [IrH(NO) PPh,)3]clo, [392]
, . , o
ClL : N
° : Cl\;t/Cl
O a7
: Cl\Pt/N\ —N )
a” | >a
cL : N
o)

(424) (NEt,),[Pt,Clg(NOYL] [395] -
@242) [Pty(noyClg] [306]

DINITROGEN, ARYLDIAZQ, ARYLDITMINE AND RELATED COMPLEXES
[Structurés 425 - 4£9]
(425) Almost linear Re-N-N-Mo system. (426) Linear HLNfN ihdicates
W;N—NH > N-N bond order 1.5. (427) Linear Re-N-N indicates Re-N-NHPh.
(428) cis diazene; N-H refined; model complex in proposed N;-fixation

reaction. (429) Linear Cl-Re-N-le.

See alsq: 265.

. 'pr{ ,L o
P P ‘CL Cl Me - o ,/\
N/ N/ @ NE p—Ph
P P . ci ci pay \/
B " Ph c p\,
- “Ph

P = PMe,Ph

' (425) [(PhMe,P),CIReN,MoCl,©OMe)]  (426) [W(N,H,) CL (dppe), ]BPh, [400]



99

F‘
. Gl Ph
T N o
‘Me — p——Re—|-R~ N
e C e l
 NH Et3P——Fl’t——PEt3
, , , CcL
(427) [ReCl, (NH3) (NyHPh)(PMe,Ph),|Br 428) [PtCLINHNCGH ,F)(PEL,),] " [398]
(309l
Me
H2
Me—-——_p l N”/’[
\ \\\ N "l
\\ l /N

Me———N N__
Ha ~-—Me

alternative positions of N indicated
a29) [Re(NMe)Cl(NH,Me),](C10,),[401]

BINARY TRANSITION METAL — TERTIARY PHOSPHINE COMPLEXES

[Structures 430 - 432]

(430) Short Pd~P (2.278a), P~Pd-P 176.8°; interaction of two ortho

. o (-]
hydrogens with each other (2.4A), and with Pd (2.73, 2.79A), suggests
3-centre bond. (431) P-Pd-P 158.4°, no H...H interactions less than
2.32A; differing geometry [from (430)] not explained. (432) Cation

trigonal, nearly planar, with minimal Au~P n-bonding; anion is

open icosahedral BgH;,S - fragment.
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a0

7 Cy R HiiCy

\%Pd\/
A

Cy Cy -~ Cy Cy

@31 Pd(PCy;),[404]

Ph. ., _Ph
Ph
Np~

Au
Ph\P/ \P/Ph

i
Ph

N\
Pﬁ Ph

B Bu“»

l - 7e7e
But B -

(430) Pd(PBu2 Ph), E403,404]

432) [autPPhy),] " [405]

Structures ordered by mztal

Nd: 182,
Th: 183.
Fa: 270.
Uz 184,

Ti: 185, 202, 203,
2r: 191, 192, 193,

HE: 194, -~

v: 1.
Nb: 196, 197, 209,

Ta:z 29, 6‘5, 66.

204, 205,

195, 235.

813, 214, 236, 360, 361,




Re:

Co:

Ir:

Ni:

101

'3, 6, 11, 13, 62, 63, 67, 106a, 113, 166, 210, 261, 262, 263, 263a,

305, 306, 309, 375.

7,.8, 9, 10, 14, 35, 68, 114, 143, 145, 146, 162, 168, 198, 799, 206, 207,

208, 211, 215, 216, 217, 218, 219, 220, 237, 239, 264, 265, 307, 310,
353, 376, 377, 378, 379. 380, 381, 382, 382a, 382b.
12, 30, 31, 32, 40, 41, <2, 64, 144, 210, 211, 212, 238, 240, 303, 304,

308, 383, 426.

15, 16, 50, 70, 71, 109, 139, 221, 222, 222a, 259, 272, 285, 286, 287,
335, 354, 355, 356, 357, 358, 362, 384, 385, 386, 387, 404, 405.

43, 44, 45, 137, 200, 389, 399, 406, 425, 427, 429.

4, 17, 18, 19, 20, 21, 22, 72, 73, 110, 115, 116, 129a, 147, 167, 169, 170,
171, 172, 173, 174, 175, 176, 177, 179, 181, 223, 224, 225, 226, 227, 228,
229, 229a, 241, 2¢4, 247, 253, 254, 255, 256, 257, 258, 260, 269, 271,

273, 284, 288, 311, 312, 313, 314, 316, 317, 318, 319, 321, 322, 323, 32¢,
325, 326, 329, 330, 331, 332, 336, 337, 338, 347, 359, 359a, 363, 364, 365,

366, 36“6’a_, 390, 392, 393, 407, 408, 409, 410, 411, £12.

33, 46, 49, 51, 52, 103, 163, 201, 230, 231, 245, 266, 267, 367, 368, 369,
394, 402, 493, 413, 414, 415, 416, 417, 418.

350, 370, 395.

2, 23, 23a, 74, 75, 76, 77, 78, 79, 136, 148, 188, 189, 232, 233, 249, 250,

251, 252, 289, 293, 294, 297, 299, 300, 329, 330, 331, 332, 333, 340, 341

371, 372, 396, 400, 419, 420, 421, 422.

5, 24, 25, 25a, 47, 48, 53, 54, 55, 56, 80, 110a, 117, 118, 138, 148a, 156,
158, 164, 165, 178, 207, 242, 243, 268, 301, 327, 348, 349, 359a.

26, 34, 35, 36, 37, 82, 83, 99, 100, 104, 159, 234, 283, 340, 373, 398, 423.

27, 28, 57, 84, 85, 86, 119, 120, 130, 140, 141, 149a, 150, 151, 15la, 152,
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Bd:*

'."v-‘87 101 102 105_, 107 108 121 122 131 132 142 154 155 157 430_,

Ho—Sn

2.717Q1)

-Mb(SnClzPh)(CO)Z(C7H7)

Pf;l~;'39 53 59 60, 61 88 89 90 91 92 93, 94, 95 106 108a, 1 ,;1zz;ja'
' | 123, 124 125 128, 127 128, 129 133, ;34, 135 136, 290 291 292
296, 298, 302, 337, 338, 343, 344, 345, 346, 424, 424a 428. '
Cu: 96, 137 226, 230, 2?4 ~275" 282, 373.
Ag: 97, 138, 277, 278 279, 280, 261.
Au: 366a, 232. ‘
TABLE 1 Méial—métairboﬁdVZeﬁgth determinations (1974)
Bond Length (z;) Complex Reference
Nb-No  3.140(av.) [ (05 CH) (CsHs) 13 (OH) 205 187,188
' 3.334(6) [Nb3Clg(CgHaMes) 31t 309
No-Ni 2.771(5) " {[(CsHs) oMb (SMe) 5 1,Ni 12T - 253
Cr-sn  2.562(5) cr{sn[CH(SiMe3);1,}(CO) 5 204
Cr-As  2.480(1) [Cx(CO), ]2 (AsMer)y 170
Cr-Cr  27280(2) [c:(co)z(ésues)]z 252
2.615(1) [Cr(x0)2(CsHs) 12 62
3.281 [Cr(c0)3(c555)12 154
Mo-Li 2.70(av_.)' [MoHLi(CsHs) Js 7 '331
Mo-Mg 2.74 7 [(égns)ZuégMgCyBrzmg(bEtZ)]2 Mo-MgCy ;'333
2.85 ' N ‘ Mo-Mg(OEt)
Mo-A1 2.656(av.)  [MoH(CsHs) (CsH;) 12A15Mes 264,265
7.2{656,2.6§5(3)77'[Mb(C5Hq)2A12Me3]2 '-2643
2.973(av.) "[Mon(csns)(csnu)]zAlsues B M§4ﬁfAl ' 264,265
7 ' - 140



2.739(1)

' Mo-Mo

Mo—-Hg

» Mo—-Zn

Mn—-Ga
Mn—In
Mn—-Sn

Mn-As

Mn—-Mn

- 2.148(2)
©2.920(1)

.3.105(5)’

3.235(1)
3.267(2)
2.700(7)
2.538(1)
2.632(1)
2.69(av.)
3.0162(11)
3.222(1)
3.328(3)
3.3292(12)
3.330(3)
2.451(1)
2.605(1)
2.67,2.73
2.350(4)
2.362(4)
2.506(3)
2.518(2)
2.895(av.)
2.912(4)
3.052(1)
3.227(1)

2.681(av.)

References p. 156

ﬁs(snciphz)(co)z(c7n7)

Liy [MopMeg] . 4CyHgO

:'[MD(NBut)S(CsﬂS)]Z

Mo, (CO) ¢ (AsPr™) g
[ﬁO(CO)a(CsHs)]z

Mo, (€0) 4, (C5Hs) 2R (PMep)
MoC1(ligCl) (CO) 3(bipy)

Zn [Mo(CO) 3(C5HE5) ]2

[(C5H5)Mo(CO) 3ZnCL(0EL2) Iy

A[WHLi(CSHS)]u

[W,H,(C0) g1~

{w(co) 3(CsHs) 12
a-Wo1{CO) g(NO)
a-W,H(CO) g (10)
B-WH(CO) g (NO)
Mn»(CO) g [Gadn(CO) 5]z
Mn, (CO) g [InMn(CO)51s
[Mn(CO) 5] SnHy

Mno (ASI'{ez) (co) s(C sHs)

Mnjz (NO)y (CsHs) 3

Mnj, (CO) 7{N:C(CF3)sl,
[Mn3(CO) 141

Mny (AsMes ) (CO) 5 (CsHs)
Mny (CO) g [GadMn(CO)51a
Mnj (C0) g [Intn(C0) 512

(phen)Ccd[Mn(CO) 51>

Mo—-H-Mo

W-H-W (n.d.)

(x-ray)

(n'.d.

As-Mn(CO)y

As-Mn(CsHs)

)

103

140
45
193
151
155
164
107
156
156
331
40
155
48
48
48
195,196
195,196
205
111
111
142
120
136
111
195,196
195,196

206



, 164,_ .

©2.683(av.)

Re-Ge~

Re-Cu
Fe-Mg

Fe-C

Fe-Ge

Fe-Sn

Fe-Fe

2.711(av.)

2.591(3)

3.078(3)
2.593(7)'

1.805(38)- -
1.968(38)

2.346(1) .
2.372(av.)
2.56° |
2.177(3).
2.326(4)
2.411(1)
2.468(2)
2.496(1)
2.511(4)
2.514(3)
2.523(1)
2.523(2)
2.532(11)
2.538(1)
2.545(2)
2.553-2.632
2.558(1)
2.562(1)
2.574(2)
2.611

2.611(2)

-Fey, (NO) S5 (NBu®) ,

~ (bipy)calm(co)sly
”f(aig1§ée)c¢[un(cq>5]g

[Re (GeMe;) (CO),C(OMMel,

ReCu(C2CeFs)2(CO)3(PPhs)p - (non-bonding)

(CSHS)Fe(dppé)HgBr(thf)zV

) [FeGC(CO) 16]27—‘ '

Fej(GeMey) (CO)3(CsHs) 2

[Fe(GeMe,) (CO)5(C5HS) 1,0

Fe(SnPh3) (€O (CoPh,) (CsHs) -

- t N
Fe(CO) 3(CyBuzPhy) 2

[Fe(NO) (CsHs) 1

Fe (CO) g [CgHy (NH)S]

[(FeL),N01 &

Fe,N,
Fe,(C0)3[C:C(CN) 21(CsHs) 2
Fe3(CO) g [PhoPCy (CF3) 21(PPh2)
Fe, (CO)g

Fe, (CO) 3(CNBu®) (CsHs) o
Fe3(C0) [PhoPCy (CF3) 2 1(PPlp)
[Fe (CO) (C¥Me) (CsHs) I

Fe, (C0) 3[P(OPh) 31(CsHs) 2
[FegC(CO) 1612~ ' bridged‘
Fe3(C0) 2 CO&bridéed
Fey, (N0),,S2 (NBu") 5 . Fe,SN
[Fe(CO)z(CsﬁsBMé)lz .

Fey (C0) 7 (bipy)

" Fe3(C0)g(CyHgS)>

183

147

190
317
278

63

83
384
380
118
315

54
185
310
160
298

183

101

380

123

176

173



Fe~Co

Fe-Rh

Fe-Pt

Fe-Au
Ru-S1i

Ru-Ru

2.628(1)

©2.634(av.)

2.642(1)
2.645(2)
2.646-2.743(10)
2.665(8)
2.677,2.683

2.681(av.)

2.787(2)
2.540(4)
2.5460(10)
2.552(2)
2.585(3)
2.659,2.674(1)
2.530(5)
2.550(5)
2.583(6)
2.597(5)
2.819(9)
2.43
2.806(1)
2.81
2.835

2.845
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Fej (GeMey) (€0) 3(CsHs) 2

Fey, (NO) Sy,
‘FEQ(NO)QSZ(NBUt)Z Fey57
Fea(C0)3(¢4H35)2 CO-bridged
[FeGC(CO)IG]Z‘ non-bridged

Fe3(C0)7[PhaPCy, (CF3)21(PPh2)
Fes(CO)IZ_

Fe3(CO) 7 [PhyPCy (CF3)51(COzMe) (PPhy)
Fe, {C0)7(dppm)

FeZPt(CO) 9 (PPha)

'Fe(CO) 5(Ph yfulvene)

[Fep(CO)g12~

FeCo (CO) 5 (PMePhy)
FeCo(CO) 3 (Me,CLHy ) (CsHiMe)
FeCo(CO)g (ind)

[FeCo(cO) g1~

{[Fe (PPhy,) (CO) (CsHyMe) 1,Rn}T
Fe,Pt(CO)g(PPh3) 'eis "~PPhy
FePt5(CO)5[P(OFPh) 33 Fe-Pt(CO)P
FePt,(CO)5[P{OPh) 313 Fe-PtP,
Fe,Pt(C0) g (PPh3) 'trans'-PPhy
[FcAup (PPh3) p17
Ru(SiMez) (CO) 5 [CoH7(CgFs5)SiMes]
Ru3(CO) g[CgHy (SiMes) sl

Ruz (£A) g (CgHg)

Ru3(C0)g(CgHg) 2 CO-bridged

Ruz(CO)s(thfulvene)

105

147
380
380
162

183

243
141
138

47

330

348,349
228

240



e
'i;930(15 -

7 2.94

7 ps—$§ ;2’71i(1)71'

. 0s-0s. 2.732(2)3
S 2,361 (Y

2. 729(2)-,
- 20 739(1)

S 2.84

7”.}VRd5(c0)5(c8H9)éﬁ‘

RU3(CO)3[03HQ(SIMe3)Z]

RU3(C0)6(08P5)

'V:Q;(Sn?hg)z(co)g"i

A0é3(CQ)9(CnPhn)

033(CO)9(CthQ)

'05333(cne)(co)g

2. 0175 2. 894(1)* 0s5(C0) g (CyPhy,)

- CgHg-wrapped

"+ CgHyRp-bridged

7 CgHg-bridged -

(€0} 505-05 (C0)y,

,,(60)203-05(C0)3“

(C0) 30s-0s (CO) 4,

[* values for (orthgrhomblc; monoclinic) modifications]

7c§—cg' 2.310(7)
Co-Co 2.387(2)

L 2.454(2)
2.457(2)
2.460(2)

2.472-2.491(2)
2;485(1}
2.489(1)

| 2.564(2)

MM 2.504-2.693
.(Co,Ir)

" Co-Ni 2i4097(8) :

M-M 2. 487(1)

(Co Nl) A
2.519(1)

Rh=C.  2.06 -

2.127

' Rh-Rh - 2.51

- 2.699-2.913(3)

 co(ceC13)(co)u:

(CSH§C°)2C238310
Coy, (C0) g (CeHytes)
Co, (C0) 5 (CgHg)
Cox, (X0) 1, (NBu")
Coy, (CO) g (CgHyMep)
Coy, (CO) g (CgHg)
(C5HsCo) 2CoBgHg

Cor, (NO) 1 (NBub)

 COéIf2(C0)12’

CoNi(CQ)u(PEtg)(Csﬁs)
[CoHNiQ(COjiqlz—
[Cou\l (co)lu]2

[Rhlscz(co)zalz

V—IRhaC(CO)Igl
' [Rh(Cth)Cl(py)‘zCO'

iRhaC(Co)lg

~ base—apex

" basal

base-apex

.?237 :

240

153

326

311 -
311

71

311

20
92A
137
137
383

137

. 137

91

383

100

148 -

basal

between ~

135 -
135.

224

224
312

224 -




12.738-3.091(3)

Rh-Ag
Ir-Sn
Ir-Ir
Ir-Cu

Ni-NIL

Pt-Pt

Cu—-Cu

Auv-Au

3.332(3)

3.086,3.102
2;5867(6)

2.759(2)

_2;775-2.959(4)

2.3217(8)
2.364 (av.)
2.38
2,464
2.577(5)
2.77
2.633(1)
2.66
3.04(av.)
3.05(av.)
3.08(av.)
2.665-2.823
2.843(3)
3.07Q3)

2.768(3)

"[Rhlsczkco)zélz‘-‘
[Rh15C2(CO)2a]2_ ’
RhAgZ(CZCSFs)s(PPh3)3V
Ir(Shc13)(07H§)(PHézPh)2
[IrH(CO) > (PPh3) }550;
Ir,Cuy (CoPh) g (PPh3) o

[Ni(cNMe) (CsBEs) 1o

Nis(Bub) (CsHs) 2
{[Ni3(CO) 1232~

NiygH3(Csts)y

Nip(C0)3{S[P(CF3)a12}2

{[Nia(co)glz}z‘

Fe?tz.(CO) 5 [P (OPh) 3] 3
{[Pt3(co)s]n}2~ (n = 2,3,5)

“{[Pt3(cO)glo}%"

{[Pt3(CO) 1312~

{[Pr3(CO)gl )3~

IrZCu;* (Czph) 8 (PPh3) 2
Cuy [ (CH3)PMes 15
Cuy, (05CCF3) (CgBg) 2

[FcAus (PPh3) 217

31 edges
2 edges

non-bonding

intra-A

inter-4A

intra-A
inter-A
inter-A

inter-A

107

224

224

371

246

. 328

372
130
202
102
215

21
102
364
103
103
103
103
372

44
208

348,349

a
L=S (Cﬁz) 2\ e (Cﬂz) oNMe (CHz) 2S.
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BRRE 1:7: RRTPESUEE OO

" TABLE 2 - Parameters for M-N-O Groups:-

CoT T e R g I A S
B Coxﬁpljex . 5~M—-N(A)_‘:' L N-O(A) ,:‘;.'_:_‘.v!I-#N’—O(‘)v[ ."Reference |

(1) -Terminal NO -

[Cr(NOY»(Cska) I, (termimal)  1.690(3) L1818 | 175.6(5) ez

M(NO)Qupip) (TRR) - 1.644(5) - L.176(7) - 176.2(5) 391
M (0),CL{PPR(OMe) 2], 163 7;1 7i1;ép’ : 165-'1Af o 3f1332 '
* Re(NO)Cl,(PMePhy); - 1.775(10)  1.182(14) 178.8(14) - 300
[Fe(X0) (CN) 1~ 1.565 161 . 177 379
 Fe(NO) (Meim) (TFB) 1.7436) . 1.1218)  142.1(6) 301
Fe (NO)  (CO) (PPh3)% - 1.690(8)~  1.147(12)- 177.3(11)- 199
~ 1.732(8) 1.150(8)  178.3(6). o
Fe (NO) » (PPh3)» 1.650(7) 1.190(10)  178.2(7) 388
Fey, (NO) 4,3y, 1.661(5) 1.143(6)-  176.9(5)- 380
‘ 1.666(5) 1.171(6) 178.7(5)
Fey (N0)4Spo(NBuD), . 1.653(6)~  1.158(8)-  177.8(4)- 380
' 1.668(6) 1.173(7) 179.4(7) :
Ru(NO) 3 (PPh3), {1.762(6) {?.190(7) {}77.7(6) 389
1.776(6) 1.194(7) 170.6(5)
Ru(NO)I(CO) (PPh3), 1.80(4) 1.15¢5) 159(2) - 313
Ru(NO)C13(PMePhp), - 1.744(6) 1.132(6) 176.4(6) 386
Ru(NO)C1(S0,) (PPh3) 2 1.80(3) 1.07(¢4) 175(3) 387
[Ru(NO)(NHQ);i3f 1.735(3)  1.159(5) 173.8(3) 393
[Ru(NO) (OH) (NH3),12¥ 1.770(9) 1.172(34)  172.8(9) 393
Co(t0) (ea) - 1.821(9) 1.093(16)  122.4(9) . 381
_ Co(NO0) (eb) 1.831(11)  1.136(26)  122.9(8) 381
Co(N0)I(dppe0)  1.677(20  1.052a7) b  sss
Cog (N0, (NBuEYs, , {1.645(9) {%.16(1)_ 174(1) " 383
S 1.662(10)  {1.15(1) 68(1)
[Ir(NO)H(PPh3) 31T €  1.80(2) 1.14(3) | 174.521) 392

[Pt,(NO),Clg)™ o 1.98(6) 1.95(5) C122¢5) S396



109

€0, NO disordered.

b Disordered O atoms in 2 positions, A:B = 67:33; bond angles:

:tPtz(Nbﬁzclgj- 2.15 1.18 112 395
(i) Bridging %0
 [Cr(10)»(CsEs) 12 1.960 1.193(4) 136.4(3) 62
[Fe(NO) (CsHs) 1 1.768 1.254(12)  138.8(8) 63
| [(reL) yro1t 4 1.818(5) 1.193(8) 137.2 384
[Pt,(X0)5C151 1.89(&) 1.27(5) 123(3) 395
1.93(3) 118(3)
a

0(14a), 120.5(19); o(1B), 166.3(26); 0(2A), 154.6(43); 0(2B), 149.0(57).

Brown isomer.

d L =28 (CRZ) MM (Cﬂz) 2MMe(Cds)5S.
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-Structure -

75 2C;C105RE . CagHygRy .

oepH, [RAC17(C0)317

o és rca‘u.,ci‘zzvv.,o‘,'l%; f S i‘éi:lzmrz[rcm‘():fé)ﬁqlzr
_“zé}s“}';»"‘é;a;as@nqa i: . "n<¢°r)3,<3;;*7115)_f.
A§7:' © CiaeNz0 S Asc;cx)z(uo)_ .
’ 'iia4 V'C§F1g£7F;bu;-st§35N; . ,i o uau“[se(co);(a7ﬁlz);
?96. c“c1%Cuq§o“' ' ‘ : Co(GeCL3) (CO)s
i,, C4Co0,T1 - T1{Co(CO):]
127 csu{zfﬁiagc, : | PeC13(CsHoNH;)®
3 CsCrils .Calp7NyPy” Ny 7Meg [CrI(Co)s)
4 FsFe.Vo;-‘.CgsﬂanPz.!- S N(PPhg)le_e(CN) (€0)4,1 ‘
:-71q> ' C5Mo0sP,S3 M0 (C0) 5 (PyS3)

@ CgHgNH 3 = trans-pent-2-enylammonium.

63 . CgH3CrIO, CrI(CMe) (CO)y
80" CgHsIg0uBh2CqH LN ) Q0fe3Ph) 5 [Rhip Tg (COHe) 2 (CO) 21
289  CsHy3B;Co .Cs' o cslco(CsHs) (CB7Hg) 1
67 . CsHigtriT-3Let 3c,Hg0, : " Li3CrMeg.3C4Hg0,
51 - CoHzoNgORuZ'.2FgP". ;D508 {Ru(CO) (CsHgN2) (NH3)51 (PF) 5.
S (cD3)250% - :
L CgOsV .CigHagNE2" NS N(PPh3)2 (V(CO)6]

@ CgHNp =  C-bonde? 4,5-dimethylimidazolium
34 . C7HsCLITNO, ) L LIz ley) -

©222a  CiEsMn0,S . - <0 - o . Ma(C0)2(S0,)(CsHg)

Cub

Trig

Trig

P23

P2y/c _

P2;/c

P2y /c’

P2;/c

c2/e’

c2/m

3

P2,/a

P2y /e



111

: Unit cell constants pata P R_ Notes Reference
b Se ‘a 8 v A W

24.604(3) Coa2nq)y’ 1439 8.9 15
~U9;78(1) | 15.10Q1) 7.74Q1). 97.18(6) 1336 8.7 16
11.569(2) . 5.506(1) . 19.260(3) 928 3.3 4.1 17
T i1.729018)  10.299(4) 7.868(5) 463 7.0 18
10.891(5)  11.656(6)  23.803(9) 90.34(1) 2283 11 19
26.238(3) 6.623(5)  12.969(2) 106.20(3) 1647 9.8 20
8.869(3) 135 8.3 4.4 21
11.215(3) 8.729(2)  10.259(3) 90.0(1) 1560 4.0 4.7 22
16.632(21)  10.364(10)  10.765(9) 89.65(3) 106.98(13)  63.72(7) 2112 5.3 23
10.749(4)  12.909(6)  26.801(9) 97.98(5) 2313 4.55 24
6.764(4)  34.98(4) 12.59(2) 97.7(1) 1476 8.2 25
7.911(9) 11.795(10)  10.747(10) 425 5 26
9.663(8) . 15.050(12) 12.399(10) 92.42(10) 2867 1l0.0 27
12.643(2)  11.815(2)  16.376(2) 90. 34(1) 1521 4.0 4.6 28
17.69(7) 13.20(5) 278 12.3 29
22.725(5) 8.500(2)  12.307(3) 94.22(3) 2426 3.2 3.8 30
9.761(6) 91.93 585 7.5 31
17.58(6) 7.16(2) 11.65(4) 242.9(1) 838 2.5 2.9 32
710.98(2) - 10.63(2) 7.43(2) 100.75(8) 1512 9.3 33
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. CHgMoNOy,

Teo C7HIaMORLO3Py L

g 300 - é.73i7ﬂloc°/ ‘
73.603‘ C77‘H,17vadc"-'!>
300b -, c7'h;~;sl'oc‘:
286" c;uzos;\mo..
283 - 7c7uzsnsa:zucr§ézf '
© Disordered; not’ fully refined.

probably twinned M, space’grbup Cc.
twinned M, space group Cc.

303 CaB0eWa2~.2CgHa N

18  CaHyFeNg0y

42 CgHgNOsSa W
62 CgHy23rCr0oyP
152a  CgH,BrNNiO;
96 CgquCuzPi .
4= 1o
68 CgHp Mo .4C,HaLIO
290 CglpgB P2Pr
e +
329  CgCoFeOg .CigH3oN' .
312 CgFe, 0  -2C3gH3gN L2CoH3N .
[- JPRENE s
.. CyHyN, = pyridazine.
304 CgHNOjgW>

223 . CgHsFgFe0,P

2 vRed II' isomer.

" Ha(C0)  (CHp HC;H,)

" ma(Coys (e )y

- Co(CsHs) (CaByH[) T -

| ColCsHs) (CzBrotyz)’ -
* Co(CsHs) (CzBioﬂxg')c
Lo d
Co(CsHs) (CaBy i)
' ¥n(C0) 3(BqHi;CyHa0) -

 IrBr, (C0) (P¥e3)s (BsHa)

d *Red-orange IV' isomer; cell data only; probably

(NEE,, )2 [WaH, (COY g1

Fe(C0)s (CyH N2 )T

weco)s (¢ T L
CeBr(CHe) (CO) 3 (P!(é;-,)
Nﬂr.; (MeCN) [CH(COsMe) CMeCH; ]
Cuy [ (CHp) ZPHEZV] 2 :
[L1(0C, Hg) Ty, [Hoz¥eg]

" (Me3P)PrCaBgHa |

N(PPh3);[FeCo(C0)g)

v [u(_i’pha)z]ztrgz'(co)g).zuecu '

. —————
B cyugus, = §icmy) nucss.

WoH(C0) o (HO)

* .Fe(C0)2[B(CF3)21(CsHs) .

CTri ,7

M

Tri

P

’_lelé -

e 'Oraz;ge Izt ‘isomer; cell data only;

C2/m

P2y/c.

P2;/a

P2,



162200

- 6.B1I(2)

F#_zai(a)
"7;259(5;
».;.249(35

9.828(3)

13.824(4)

15.863(4)

7.760(2)

16.91(2)
6.8 .(8)
£4.23(1)
1. £7(8)
11.473(3)
5.716(2)
lﬂ.SB(Z)

17.942(4)

12.228(4)

12.284(14)

14.582(8)
8.602(7)

“10.803¢1) |
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130812(2)  6.347(1) |

715;;6(;i o a.;94(7;
15.678(2) >;o.949(5)
‘ 7.047(2) ;7i3.620(3)
16.194(6)  11.052(2)
16.258(7) - 11.199(5)
13.305(5) §.937(2)
10.661(3)  13.611(3)
12.129(3) 8.145(2)
10.593(3)  12.801(3)
10.73C1) 7.07(1)
13.667(10)  14.261(10)
11.02(L) 7.41(0)
9.72(7) 13.19(9)
12.766(3)  12.373(3)
9.785(4)  15.329(8)
15.35(3) 12.66(3)
12.944(3)  10.532(3)
.9.634(4) - 6.925(3)
9.621(5) 6.921(4)
6.7701(8)  15.627(9)
11.924(3)  12.859(9)

90.81(2)

88.3(1L)

96.3(1)

93.21(2)

112.83(3)
112.84(2)

93.99(1)

104.92(3)

104.23(2)

104.50(2)

105.28(2)

105.69(2)

98.93(2)
+96.55(7)
104.6(1)

94.0(5)
116.32(1)

94.24(3)

97.4(1)

115.35(1) -

91.28(3)
91.31(5)

102.336(6)

112.75(9)

109.7(3)

89.8(1)

92.3Q1)

. 106.72(2)

97.38(3)
97.34(4)

1314

" 1498

1323

2344

1803

2546

1051

1437

1862

1128

1239

775

1160

767

2193

3765

1932
2518

919
1882

4.5

4.64

6.0

12

9.8

8.8

© 113

3.81

5.3

-160°

n.d-}

34

35

36

37

37

37

38

39

26

43

47

48

49



* Fe(C0) 2 [F(0) (CE3)21 (C5Hs).

- CgHsFeNO,
“CgHINOGSW . . -

" W(CO)5(Ci,R7NOS)
R DRI RY )
7 Fe(C0)3(CeHaNy02) -

" -CaHlgFe05P; - " trans=Fe(CO) 3[R (0Me) 312 -

" CoHysCoMyOs . . .7 CoMe(Ha0) (dmg)z
T297 ° ‘CgHasBigCon .CeHagN' - " NEzu[Coa (CsHs) (C2Bal1g)2]
3117 CgFen09” ol . Fép(COdg
@ C,H7KOS .~ thiomorrholin-3-ome.

b'c;ueuzoi - 1,'Zqileé-l,Z—dihydropyridazipe¢3,6—dione.

6 CpoHaCrpN30pq.-2C4Hg0 . [cr(CD)gloNaBp. 2thE ! T Ter O PE 2

277 Cio¥gAgaFe0; - ' [Ag(CF3C07) 12CgHg . M AZ/m 8-
278 CygHgAgs"h 4C10, . 4H,0 €1 gHg (AC10,) 5. 5H20 - Trs

253 CygligFel; - ’ Fe(CsHs) (CsHaI,) - Ti L - . &

200 . CygH;oBEzRe’.BE, ; . [ReBxa (CsHs)2 1BF,, o Pomn T2

©.198 . CjgHpgClizMo o MoCly (CsHs) 2 . M P2,/b 8

N

199" - CigHyoClaMo™-BF, . - © [MoCls (sts) 2 IBF, 0 Pum

196 ClgH)gClaib RbCly (CsHs)2 M P21 /b 8

191 . CygHygClpZr - ’ ZrClz (CsHs)2 . Tri - PL 4
188 -7 CioHigCat-CralisCaly® [Co(CsHs) 21 [CoTs(PPRy)] - . - cub  Pad . o 8
309 | GiglygCraRu0y - . [Cr(¥0)2(CsAs) ]y T _ i P

324 CigljgFeN20, © . [Fe(NO)(CsHs))z~ N SRS 37 N

201 CpgHjpTRut I3 [RuI(CgH5)21T5 ~ - - @ Poma . 4
203 - cvmulb's‘sn(y) : : - T1S5(Cgidg)2® . SRR M. .- P2y/n 4
123 CroMisClyPea” - 0 . [PeCla(CsBgd)z ... .. . ¢ - - 0. . Ibam .- 4




.8.198(6

16197¢3)
[ 14.212(8)

“11.964(4) -
13.182(12)

_11.070(7)

6.436(lj

19,03
15.253(5)
L1.870(1)

10.779(15)

U-Su(!)
173.29(2)
9.55(1)
15.74(2)
14.06(1)
18.272(h)
C7.174(1)
7-#257(9)
7.632(7)
9.019

9.537(4)

10.488¢5)
'_?nggtz)
+13.103(7)

11.208(4)

9.115(6)

12.442(5) -

10.27
9.674(1)
9.247(1)

10.708(15)

9.38(1)
12.09(2)
9.34(1)
12.21(2)

8.09(1)

6.069(L)

5.9998(9)

. 14.080(10)

13.089

18.703(7)

‘References p. 156

7.603(6)" 0

13.818¢9) .

"12.080(8)
. 11.84(3) -

16.334(5)-
13!40@(55
12.132(7)
18.183(13)

16.123(2)

6.37
15.882(%)
11.123(1)

10.030(15)

7.03Q1)

12.99(2)

. 6.79(1)

13.16(2)
13.15(1)
7.927;1)
11.9875(13)
14.185(7)
11.294

8.290(5)

" 100.97(8)
95.74(6)
110.7¢4%)
‘ 112.69(8)
105.80(4)
99.34(4)
97.3 97.9 95.9
95.667(4)
88.93(1)  96.88(1)  101.21(1L)
89.25(25) 93.57(25)  96.95(25)
106.9(1)
107.7(1)
113.7¢1)  217.9(1) 99.5 (L)
106.73(1) = 102.52(1) 85.18(1)
105.548(9)
93.62

1777

1410

- 1899

1430
1193
1670
2395

604

1796

1800

690
2101
539

2812

708

. 547

1093

819

5.4
7.0

9.8

16

115,

4.4

T 49

41

59

30

51

52

53

54

55

56

57

58

60

60

60

60

60

61

63

64

65

66



W egugtan, [ahaaﬂuamecmzlm. =
12 - TVA(:"luV@l‘;l:aOtvoPsVWl"‘i f: V - V‘Vll(rcvb)z:.(mé-)s' i =
.7.92‘1 clrah,g,inrgfzgr: :: R - ' : [eae;e)zpcln'ezczagzlagi u 3 o L u ’ AZ/a o o
o ) : o 8wl lmgre '1;'
.71 7(.‘;1'u‘C15.‘(n05' : T Ma(CsCls) (CO)s ' ' oM leln gt
176 717'1105"10?&03 - | ;e(m53(c7flo) S 7 ° . Poma ik
9 Doped with 0.22 VSg(CsHs)2-
66 CriBSTON - . WI(CPh) (CO)s, o - Pbea 8
350 C11Hg090s; 0s3H3 (CHe) (CO) g - o Poma
214 €y NbOS Nb (SH) (€0) (C5Hs) 2 o 72,272, 4
31 CiiH12ASaFeIz03W HIZ(CO)3[HezAsC(CF;)‘:C(Cl;'a)‘AsHezl M P21/ 4
88  Cy1Hy3BNgOPEL Pede (CO) (HB(pz)3] Mo Ele 4
147 - CppByaFed,tFgE” {:-'e(co)a[we(m)zmc(o)uel}pss M P2, /e 4
280 [C1)H)sAgaas?t. 2805 [CeRy (CH,C:CHy) (AsMe,) (AgNO3) 2] 0 P2,212, 4
143 Cy1sF 300 40 (02CCF3) (CO) (Calls) (dme) 0 Paan 4
144 Cy1H15F30gH 7 W(02CCF3) (CO) z {C3Hs5) (dme) 4] Pnam _ 4
206 - élxalsuouo"’. FgP [Mo (OH) (NH Me) (6535)211’?5 M P2)/a 4
218 C11H; gMON20S2 Mo (HO) {C3H5) (5,CNMe, ) (CsHs) M P21/c 4
125 Cu.HUCJ.zm"F . ' : trans-[PtClp (CoHy) (5)-NEMeCHMePh]
23a “cuuucwso o (Co) (Qluunna)" ] . ,6 Cmca - B
28 G11F24N1203P,S; ‘ ’ Niz(CO)a[(CFg)zES‘P(CFa)zlz» o Pben 4

¢ Combination X-ray powder data ard wematic phase All-I R.m.r., isostructural with Ru complex.. -.

by crystal dara given, diagram only. . ’ ) »

€ CyoH1oNs = 6,7,13,14-tetramethyl-~1,2,4,5,8,9,11,12-0ct yelotetrad 2,5,7,12,14~pentaenato.
316  C)2H5PesNOg ’ - : Ejez(co_)slcsm,mm‘s-o] : B 3 © Te2y/c.
116 C12HgF<0gS : . . Pe(CO)y, (CgHgSO2 ¥ ‘M P2;)c




ERR | TC DRI

2902 -

12.002(5)
11.892(4),

13.701(2)

- 11.305(10)

7 20.10¢2)
17.55(3)
5.546(5)
1%.37(2)

14.416(1)

9.363(6)
7.17

16.10(2)
15,84 (3)
CRULTED]

19.247(4)

14.313(14)

1. 49(1)

- B.982(3)
9.81(2)

. 16.88(2)

< 10.415(7)

9.280(4)
8.758(1)

12.110(10)

12.12(1)

14.57(2)

12.815(5)
9.529(1)

7.951(1)

12.174¢9)

10.16
;.37(2)
9.76(3)

13.07(1)

12.419(3)

14.009(9)

14.26(1)

14.453(5)

-10.81(2)
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16.25(2)

12.92(2)

16.559(7)

18.724(8)
13.329(1)

9.075(10)

11.26(1)
6.76(1)
12.231(5)
15.967(3)

12.990(1).

16.547(10)

22.02
9.68(2)
9.67(4)

10.88(1)

7.729(3)

13.720(8)

18.77(1)

11.597(5)
13.18(2)

96.0(1)

102.47(3)

106.17(3)

107.78(1)

112.03(2)

104.35(1)

121.60(5)

98.71(2)

94.39(5)
111.92(33)

100.4(1)

668

1091

1162

2613

1560

1066

688

855

1016

2138

772

1058
827

7.8

11.8

14.0

3.5
6.1

117

67

68

46

69

70

71

73

74

i

77

77

79

50

81

a3



‘115

‘202

261

237

219

217

294

299

189

113

i56

79

95

© 340

342

343

a @ Caflgsoz = benzo[b]thiophene-1,1-dioxide.
Caﬂ.qu = nz—czs-z 3-dicarbamethoxynethylenecyclopropane.
- become - ‘ordered at- low l:empezatures. CBHH_O = 2-(hydzoxymel:hy1)penr-4-eny1. .

:e:tame:hyl—l 2,4,5,8,9,11, u-oc:aazacyclotettadeca-s 7 12, l4-tetraenato. -

uni: cell oE some dimensions. .

i é!éﬁsFéPu'

-GiaMigFeCs: -

CraHygNz02TL "

q,zniz’c;, 1~

C12H15C1Ma
Cy2H; gT2Ho2N, 02
Cp2H)gMoN20257

Cy2HgBgCo2

CyoHsgBgCos.-

Cy2H34B4Co

Cy2H3C1ERR
€)2Hz2C1, 05Ny .CHLO
szﬁzzFekao
Cj2H34CoP3

CyaHagN 2Pty

€32C021Ira0;2

Ci2Fe30y2

- +
C1aNig01327.2C HyoN - .

- +
C12012Ptg? - 2C24Ha 0P

h

| TL(NC0)2 (CsBsYz .

Disordered. . -

e (cgng);jrr_ ' Ter
. i _:0“.
” %9455(0535)2,_ ’ 24

Moz (x0) (ésus_)lz‘(u-&ze&e_z ) -

' M0(CO) (NO) (C3H5) (szcmgz)(csﬁg) o u
2,6~[Co (cgus)lz—l,lq—ézasna Y
2,3-[Co(C5H5)12-1,7-C;Balyo M
Co(CsHg) (CsHyBsCaljy) M
RCL{P (CHCHp CHzCHa) 31 M
[RhC1, (CgH; ;0) 1. Meon® o
F&%e(cgi (cy qugﬂg)f o
Cox_ez[ (CHz)2PMes 1 (PMe3); R4
[Pr(N3)Mesl, Trig
CoaIrs{C0) 12 M
Fe3(C0);2 M
(NMey, )5 [Ni3(CO)g]2 Trig

’ (PPhy)2[Pr3(COglz M

', Phcé'

P2,/b

T p2)/e

P21/c

c2jc”

P2;/n

P2y /e

P2;/c
Pc2)n
Cocm
P2 /n V

P3cl

" P24/c

P2;/n

B3

c2/c

b CSHEO- = 2,3,4,8-n —bicYclo[3 2. Z]nana—.,,ﬁ-dien-i' 8—y1—9—one.'
- Rings disordered at room I:empera:ure (R‘r),
F Clgﬂlgua - 6 7, 13 %=
g Twinned to give appazent ° )



119

-.:11’.',9v112(4) | ;5.'6_05(2) 94.552) - 10.172) " -’92.-38(3) T-1283 2.1 3.1 84
u.soo(m e ‘37.:7-7‘5(‘4)A 8.412(4) o . o 7271 6.1 ’ 8s
7 .011.7:(i):" :_7'-;3‘..690?3)»' ‘14.5;0(2) ‘ ' 88z 4.3 86

 9.639.('_3)' 13.:265(74) 17.500(6) , 2338 5.3 87
7.0131(:1). S 11.754(5) 225 5.5 rr?
6-.8'." - - 7.04 C11.64 -100° a8
8.66(1) 13.87(1) 10.94(2) BERTIRTE 1560 5.0 60
15.673(2) 7.732Q1)  16.867(2) .02.30(2) 3837 6.9 89
11.63503) 7.155{4) 19.068(4) 104.5(2) 1702 10 78
28, 101(5) 8.351(2) 15.154(5) 129.28(2) . 1372 3.4 4.3 -150 '\"
.47y 8.46(D) 15.28¢1) 129.43(3) 23 S
14.940(4) 9.006(2)  11.503(3) ' 93.08(2) 1435 6.7 6.0 92
. 0216(9) 10.991'3(11) 14.5535(13) . 98.57(1) 5197 4.60 3.36 93
LA .o 372(4) 13.986(€) 14.887(5) 117.76(2) 2807 4.0 94
7 1t.48(1) 15.00(2) 10.70(1) 2948 7.6 us5
B 13.929(4)  13.418(4) 872 4.2 3.4 98
Co.aZITO) 1L.767(2) 9.0769(9) 109.12(1) 1341 6.2 5.6 o
1. u82(6) o 3L49(D 1030 9.9 273%
494 31.25 203 = AK} i
9.12(1) 11.62(1) 17.31(2) 90 570 5.1 g 1oo
339 11.309(2) 8.862(2) 97.00(2) 1354 4.6 6.0 k101
C1E.003(L) 045(1) 614 3.9 4.0 102

1K.B82(4) 14.677(3) 2:.860(7) 110.67(2) 1506 5.6 5.9 103
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120

229

376

70

327

354

177

173

194

113

164

78

N
o
~

16

CisMsCLFiW: -

Cp3HsFsFe0,S .

" CrafgClyHgMoN,03

Cuﬂaﬂnos".c;.ulzg“": ’
€y 3H1003Rhs
Cy3Hy1Astn,Og

Cy 3l Feildg
C)3H;a2FeO3

Cy3H; CIoHE
Cy3H;eCla2r
Ci3HsNaRhS,

€ 3H5CoN,O2

C) 3H35B gMnNO,

Cy3F)2MnsN307

4 CaliyF302S = CF3COCHCOCLH3S.

c‘[. Mills and Nice (ref. 110)

< Cigtha = 3,4,5,6-n"-tricyclo[6.2.0.0%:71deca-3,5-diene 2 Memmt = l-methylthiomaleonitrile-2-thiolate
CpiHyaNy0x = 3,3'—(trimethylenedinitrilo)bis(butan-2-~one oximato)

325

326

215

CiyHgFep0g

C1HgFe20g
c.luH10A8u"+-4C10;.-;H20
CiyH)gBMnO3
CyoHjpgIMoNO2

Cral) 4BFgNgPL

CyHy1,CrOs

o REz4{ H(CO) s(ésn;,i';ézs) 1

HCLICZ(CP3)212(Csils) -
.- F&(S0,C6F5) (C0) 2 (CsHs)
~ MaCl (HgCL) (C0) 3 (b1pys

- ¥Mey, [MnAcBz (CO)y—cis] . -

- Rhp (C&);(C;ﬂs)z

: tin; (AsMe2) (CO)6 (CsHs) R o Phea
Fe(c0) 3(Cy ol 1NO3)E ) re . ol
Ea(co)g(cloﬁm)d' . ) o 0 | P2,2;2,
HEC15[ {CgHy)2 (CHa) 3] o P;ca

ZrCla[ (CsHy)2 (CH) 31 1] Pbea
Cr (C0),, [C7Hg (OMe) 2 ] o Ce2,2,3,
Rh(Cgh) ) (Meme)® N P2,/a
CoMes (Cy 1 oNu02) u Pc
6-Mn (CO) 3~8-Ec yN(CH;)OBgH,; 2 Tri PT
Mn, [N:C(CF3)212(C0) 7 ' o P2y/c

~

e Identity of Fischer's "[Rh(C0)2(CsH5)]>"; cell data only;
¢ CypgHp 803 = 3-formyl-N-carbethoxyazepine.

Fep(C0)g(CgHg)®  sym Tri 131
Fe; (CO)g(Calg)®  unsym M P2)/c
C1oHyg(ARCI0: ). Hp0 M P2;/a
Mn(CO) 3(CsHsBPh) o Pbea

- MoI(CO)2(CNPh)(CsHs) ‘ ) o : Pbca
pzxe[as(p;jzl [C2(CF3)2] o Pama
cr (co)-a[cau‘. (cozujau':—pl C Mo 921);

()



“Fr9azcly

10.97(2)

12.685(4)

“10.35
8.0&(3)
11.157(8)
7.022(3)

1L 758(3)

H#.172(3)

L277(2)

14.786(2)
V4. 78(1)

7.600(8)
1. 018(2)

9_295(5)

H.734

H.076
24.189(6)
10.47(1)
12.035(4)
18.424(5)

12.230(5)

18,62

“T'9,302¢1) -
12.12(2)

' 12.494(4)

15.58

9.04(2)

12.66578)

10.550(4)

16.987(7)

13.916¢4)

13.922(4) -

10.137(1)

10.69(1)

8.301(8)

12.843(3)

26.614(19)

1 14.926

14.188

9.325(2)

15.54(2)

17.284(5)

13.385(3)

7.509(3)

References p. 156

31,99

'12.828(2)

12.06(2)
1i.925§3)
12.09
9.45(3)
22.507(24)

9.500(3)

6.032(2) )

22.425(9)
22.568(5)
9.440(1)

9.20(1)

13.675(6)
9.305(2)

9.543(8)

12.174
12.408
5.304Q1)
16.36(2)
14.510(5)
7.568(2)

18.099(s)

93.76(1)  104.76(1)  111.57(1)
117.6(2)
118.70(2)
100.99

73.8(2) 80.7(2) 83.3(2)

92.82(3)  94.53(%) 96.13(3)

106.09(5)

113.5(3)
99.661(15) 94.545(4) 96.918(15)

121.00(5)

99.04 102.06 68.96
113.57

90.35(5)

117.91(4)

2559

2406

1407

1249

730

2363

1359

1797

1049

840

2127

1342

1803

1512

3337

2093

2151

1084

1471

1917

1717

7.9

10.7

3.9

4.6

4.0

4.5

104

105

106

107

108

109

111

112

114

116

1137

117

118

119

120

121

121

122

123

124

126

127



16 crumeos

' 3z Cl;,!ilsAszIOx.“+Ig- r-i‘{{(ﬁ:?):.(d%é)lt# -

ETY c';;.gis‘u;ﬁi; S E [Ni(@)'{csks)tlz i

236 CyuHighb - ! B N lgblT:f:(é‘zHu):(’é:_;,Hs):z> :
FTA cl;ﬁgoqgézkeésu s o —[Re(jCO)a('SzPVE:z)]‘; e B -rri '{:,' S 1
s V'cihaz;cowso“ - : ’C;&e(éy) (dmg), " R Tti oo 2
}7124 é,',,uz_.,c1.,i:=2 . , " [PrClz(CsHyp) 1z ‘ o éZ!fc o 2
29, CI;H3302P:.T3 ) . ) Taﬂfcpiz[(CHzmez)zjz L :iH vPZ;I‘c 2

341 clqéo..nizol.,zf.zc.,alzn* (Mer,); [COLNIZ (CO) 10l - N 3
335 CyqMu3Ory .CauHpgAs' AsPhy, [Mn3(C3)14] 7 ’ Tri 131 2
a CBHEF; = benzoferrole b C7HgO = 1,1',2°-n3-[ (o:;c—S'—(;yclopent-l'-ene)yl]-'l-et:hyl
n c,sﬁsc.a.;ng Coy (C0) g (Cglg) - Trig K3 T2
330 € gH CoFe0s reca(co)s(ésai,) u P2, /c a
225 clgaloreog ) : FE(Cz;h) (€0)3 (CsHs) M P2y/n 4
377 CysH;»ClaMa0,Sn ' Mo (SnC1,Ph) (CO)2 (C7H7) M F21/n 4
332 CpsHpsCoFe, Eec;(co)..(c..m,xez)(csas) Y c2/c - s
362 C) sH}sMnaN, O, ' ‘ Hn3(NO), (CsHg) 3 . M P2)/c 4
190 ¢ sHysNi.BE, . {815 2gHs) 31BF, . ‘o £2;2,2, 4
185 - CysHysTE ’Ti(C5H5)3 A o Pbea 8
260 CysH)gEe0g ‘ _ ' Fe(C0)25C7HaCaH, (COzMe) 5] ’ M P2y/¢ 4
359 CysHjgFesGels ' ‘Fez(GeH.e.z)(CO)a(Csﬂs)z A O ' o pzlzlil 4
333 CisHzCoN10,P - g - CoN1(CO)y, (PE 3) {CsHs) : M P25/ )
281 C€ygHz;AgFe0g . NO3 . Hy0 Fe(acac)gAgNOa.B;O - - »'u P21/c 4
220 °  C)5H23CIMON, OGP, _ Hocl[c:c(cn)zl[P(&e)alz(csﬂs) M . P2y/n 4
13 C15827A95Cr205 . » ac)samMedy ow P21/c 4
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13.14(5)
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“12.274(5)
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“a1l682)

110.86(1)

22.07Q1)

12.34(2)
10.02(1)
8.030(3)

12.467(4)

9.646(12)

9.905(10)
9.796(2)
14.883
7.404(14)
7.951(2)
11.454(2)
10.223(5)
12.891
14.162(2)
10.462(14)
11.751(5)
18.515(2)

10.40
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3.5

123

1.2
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137
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139
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141

142
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“New ‘determinations

367
306

307

382°

308

355

384

172

162

2723

321
363
270
170
353
356

389

140

269

3 .c;slgiﬁlé@z?h

C16Hg0gRu3

.. C1gH10Cr20g
. CigH10Mo20g

- CrgH1pMo202n

C1gH1006W2

CigHy 2552?:.53205
CygH)oMoN, Oy
C1gH;,CdMny07 3

Crpi14Fel7

S16H) yHoOy,

CigHigBaFes 0

_ CygHygFeN;y0g

CygH)gFesN202
CigHy 5?230552
CygH)gP2
cmul-,feuo,
CreHi 70204 P
C1eH}aAS3FsMn,0;

Ci1gH18Ge201gRe2

C1gH) aNpN105.CyHg

CigHznFe

| CigHa2C1oPd,

see also ref. 163 -

RECL 3 (CHiMe,) (PEE3), |

Disordered, parcial refinemenc, ™ -

Buj (.co‘)é (CaHtg)®
[cr(co)3(CsH5) )2

[Mo (C0) 3(CsHs) ]2

2n{Mo (CO) 3(CsHs) ]2

[W(C0) 3(CsH5) 15 -

tHn tCO) 512 (AsMes) ((;z.F;,As‘!eé)
Mo (CO) s, (Hepaphy)b
cd(diglyme) [Mn(CO)51>

Fe(C0) 3[C7HgC2 (COz2Me) 2]

Mo (C0) 4 (C12814)°

[Fe(C0)z(CsHsBMe) 15

Fe(CO) 3 (MeCyH,, CEMeNECGH N0z 1)
Fe;(C0) 3 (u-CNMe)  (CsB5) o
Fe3(C0)g (C..Hgs)zd

Pa(CgHg),

Fe (CO) 3 (MeCyHy, CEMeNHPh)
MogH(CO)y (PMe2) (CsHs) 2

Mnj (C;)) s(AsMe;) [CyFs _(Aﬂﬁeé) 21

{Re(C0) ., C(0)Me(GeMez) 1o

N{i(McN:CHCgH,0H) . C7Hg
Fe(CgHig)2

[Péu(Caﬂl 112

Trl

P2, /c

P2;/n

P2;/c

P2;/n

C2/c

" P2y/e

Pl

2/m

P2,/c N

P2,/

&
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11.101(8)  7.548(2)
10.374(1) 7.971(1)
9.048(3)  13.552(4)
B.326(8)  11.916(12)
10.161(10) 23.010(20)
12.360 9.295
17.962(5)  11.964(3)
9.80(1) 8.47(1)
11.743(2) 9.755(2)
8.660(2) 12.682(4)
'15.251(3) 8.402(2)
7.09(4) 8.75(4)
11.789(2) 14.528(3)
9.192(11)  16.631(20)
9.580(8)  15.279(6)
"5.639¢8) 11.504(9)
9.05 9.05
13.776(2)  12.159(2)
'8;61(}) 21.31(2)
27.155(7)

References p. 156

122601

15.72)
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12.227(2)
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18.056(18)

5.718(9)

14.195

7.125(2)

19.96(2)
7.914(1) 94.66(1)
7.993(2) 101.72(2)
17.445(4)
10.62(4)
9.-259 2)
11.592(14) 93.06(6)
9,292(3) 93.07(2)

11.140(9)
3.63 106.9
12.724(2)

11.39Q1)

6.669(6)

93.97(2) 125.90(2)
127.22(1)

125.58

64.43(2)

125.83(1)

90.52(2)

93.15(10)

91.80(2)

102.2

93.65(2)

89.55(1) 109.46(1)

116.28(1) 83.28(2)
104.91(2)
98.54)
96.61(1)
97.56(7) 90.68(9)
119.26(2) 82.80(2)

97.22(31)

118.0 101.0
91.97(2)

143.0(08)

C 2112

1269
1471
2101
1548
1728
1336
2191
2583

1477

556
2206
1370

1024

1998
2318
2234

692

1340

1064

2.6

3.9

125

5.6

5.8

3.9

152

153

154

155

156

155

157

158

161

160

162

163

165

167

168

169



117 CygHpuas,Cry0g - [C"(gp)u‘li(ﬂii'éi)»& ;

1267 - CygHz7CIzNOPE ~ . o : P:Clz[(R)—-NHzCBHePh]—’ T T e Ry
ST . ] [(5)-Bu_ Ch‘!(eO-(R)-CH caz] el o
43 "~ CpgH3gN3OReSg ’ ae(cO)(szcuEr.z)3 RCRTE R L
86 CigHyoNZiaPy - S ¥ (CHz)2PMez 1y, M c2/m
291 . CigHyzBgP2Pt . 6-Pr(PEC3)2-5,8-1e2CoBgHs © o .. Pbea
296 - CygHiy3BsP2PE ' 10-Pr (PEE3)5-2,8-MesCoByHy M- . P2y/a
295 CygliygBNiP ’ [N1(PEr3)21Me;C2B7Hg - - M P2,/n

a Cptlg = peul:aléne. 5 Mepaphy = (E)—S—me_:hyipyridine—Z—carboxaldehyde-Z'—py‘ridylhydrazone.

€ CyjoHjy = 0 4_1,2:5,6-bicyclo[4.3.3]ldodeca-1,3,5,7-tetraene. 4 C,HgS = tetrahydroithiopheae.

¢ Crys:al data only, from powder pattem; data for U, Th compounds also listed. -
NLuttOn diffr.; cf. X-ray studly, ref. 606.9 Apparent space group and unic cell is composite of

two orlectations of triclinic cellj refinement in I2/m.

313 CysHaFeads07 7 Fea (Cui)—;(bipy) - Tel Pl

50 Cy7H) gBrMnN;03 MnBr (CO) 3 :cupn)z o P2;/n
372 C;7H;Car0g Coy, (€0) g (CgHyMes) ’ _ M P2,/c
318 c,,ulqb‘ezuzoa cig~Fep (CO)3[CzC(CN)2](CsHs) 2 M P2;/c
241 Vc,,umpezos - Fe (COCgHg[Fe(CO) 31C5Hy,) (CO) zb M P2y /c
181  CysMjgFep07 " Fes (C0)g (€} 1H100)° M p2,/c
55 ' c17u!513§26Rh Rhtg[cph(mte)crh;xne] (co) M P2y/n
158  Cy7Ha1Fgd.Rh. ¥H0 _ Rh(H,0) (acac) [caﬁlch (CF3)2] %850 .4 élc
259 C17HaoMaOs un(c0)3(cll.uuoz)d M P2;/c
347-  CisFegO;g2 -2CyHypN' (01e,)2[FegC(C0) 6] 0  Poma

a Ligand is disordered mixture of o—, m-xylenes. 4 COCgHgCsHy, = 1-(nS-cyclopentadienyl)—
z,3.1..5—n"-cyc1oheza—2.A-d;en-l-oyl. € €y1H1o0 = 2,3,4,11-n%-bicyclo[4.3.1]undeca-2,6,8-triene~
4,31-yl-1l-one. CisH110z = ].—syn-(l',2'—d:l.hy&:o—z'-oxa—l';oxe-azulen-3'-yl)—ns—pentad:lenyl.

23y CigHIoFppMo ) : Mo[Cz (CF3)2CsH51{C2 (CF3)21(CsHs) H P2;/n

107 - C;gBl5F120..Pd PdfacacCy(CF3)215 M P2,/n

- 16
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H.84

19520905,

10.098(15)

12.905(6)

9.512

10.976(2)

11.37(1)

" 9.93300)

10.7782(8)

17.143(7) -
18.879(18)

18.954(5)

12.447(8)

5.93(5)

9.86(1)
33.275(6)
21.690(5)
11.842(7)
17.24(2)
19.34

7.178(4)

13.788(20)

9.461(3)

23.29
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125.66(8)
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107.33
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99.71(1)
96.78(2)
107.47(2)
97.3(2)
102.8

96.66(3)

106. 34(4)

114.9

114.63¢1)

10L.26(4)

727
1764
2660
2500
4569
2810

3449

555

1632
2400
1388
1009

1584

2249

4302

10.7

10.4

1.1

5.6 5.
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11.9

1720

171

172

98

46

174

175

176

177

137

178

179

180

181

182

183

105



~_ CygHjgFepN03 = 7

255 : c;gnszé P Fe (Csﬂs)(c; s )&, v

361 °18§2°“b 3°i§ : ,:ltib(iiééz’)' (csas)l 3(0&)2 {mi g

264 CygHppClpMop : [HoCl(Cgus)(Csﬂs) 11'7; L ‘

390 CyeMzzFe,Cez0s tp; (co)2(‘cvsu_s)'é.'m‘._av‘2 120 -

248 CpgHaoN10, N'ﬂ(_:sﬂs &e;;:zo;.zj (65171552’1 s - ’:‘-nrc'i  p3-

207 CgHagtomnS, .FgR [ ccsus) z‘-lo (S!;e) 2BR(C3H5)2 ]Ps; u P2;/b

310 CpgHagMonNzS2 Moz (¥Bu) S, (CsHs) 2 » u- P2,/n

151a Gy HaNeP N1ME (CEMeCHEMtE) (PPr&h) u P2 /c

357  CpgGapMn,0;1g 102 (C0) g [u-Gain {c0) 51, Tet 1!.1/;

358  CgInaMn,0g M, (c0)a[p-1nﬁn(co)5]z Tet I4y/a
45 C18016Re,Sg Rey (CO)IE,(SCSZ)Z Tri P1

364 Cyg0)gPte? -2Co,Hy BT (PPhy ) [Pr3(C0)gl3 M czfe

“ CyaHys = 2,3-exo-n°-cyclopentadieno-4,4-dimerhylbicyclo{3.2.1]octa—2,6-dlene.
2 CsHs (MeC20)5 = 1,3°,4%-n3-2-methyl-2-(6",6" ~dimethylbicyelo[3.2.0)hept-3"—en-7"~on~2'-yl)propionyl.

- ag Cy1gH}5C1,0PPE. ci3-PtCly (CO) (FPhj) Tri PT

22 C) gH) sFeN,03P Fe (CD) (N0), (PPhj) Tri |58
163 C13H22C1,N7Ru RuCl; (C7Hg) (NHyPh) o- Coc2y
146 CjgH 3BMoN,O2 Mo(CO),[Et;B(pz)s} (c,ﬁ,) M .PZIIn
351 CygHanMNi, Mi3(CsHs) 3 (NBu") M c2/c

93 clga3.,c1orzrc+. FgP [Pe(CH,CL-p) (CO) (PEc3) 2 1PFg o ' Pnam
375 GigH3gCrO5SiySa cr(co) sSalCH(SiHes)z], M P2y/c
3a7 CzgHzMn, 02950 [!‘m(CO)sll,SnzVBZV M c2/c
386 C20HgCdMnyN201 ¢ [Ma(c0)5]3Ca (bipy. M P2;/a

15  CaqH;oMnyN,0p ;&n(cé) 4N:NPhl, Tri PT
274 C2qH12Cu;,F}20g ‘M P2y/n

Cuy (92CCF3)y (CeHg)2
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907

961
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2968
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1974

2342
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14.24
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10.6
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192

184

“352

165a

114

108

89

220

- 235 .

89

291

348"

2 £ygHyp = dibenzosemibullvalene
Ciotis = n3-pinenyl (7,7-dimethyl-la,l,2-n3-l-methylenebicyclo[3.1.1]lhept~1-enyl)

378

159

247
o i45
3%
'vlrlﬂa

58.°

T CpaMmgFed -
" Ca0Hy 0CLaND202 . 2BF,

C30H20C1202r,
R N +

,éz ;ﬁiuﬁ '

‘Cg oz ééiu
Czuﬂz;ﬂion

CaqHz auausos;
CaoHz 9?12" 30Pd .

CagH30CLP,PCS1

" CagHaght

c2 ;uj 3AY€12r
C20H33C1PoPESL
C20H33C103EPh

) CzallJ}BbstPt, -
C2oH37C1INPPE

C29019Rhg

Cz 18 7C1M00;,5n

C21H9F12Ir02

' C21Hz9Fe05 -
;G2 3Hz5BHoN;, 02
| €piHpsF50zRESL,

-C21H35N20;RE

Cz legdzﬁzPPf_ E

?e(CO)u(C;sﬂlz)a -

" €o(C); (ShRh3) (NO)

Fe (MeCsB3CHPhCH, COCsH, ) |

{[NBCL(CsH5)2120} (BE)

) [2rCl{C5H5)2120

U(CsHs)y
Ni H3(CsHs)y

y e
N1(CeMe,0,)2

Mo0(S;CNPr3),C2 (CH) 5

Pd[0C(CF3),0C(CF3),](CNBu")

[C(NHBu") (Nt )]
trans-PtCL{CH,SiMe3) (PMe,Fh),

(H)~N1(C)gH}s) .2
2rC1{CH,CH(AL1Et,)21{CsHs) » -
trana-PtCL{CH,SiMe3) (FMe;Ph) -
is-RCL(CO)z [2(0)Cys]

clogo-1~Pt (FMeyPh) -2, 4-MeoCaBglg

trans-PtI(CMe :NCgH,C1-p) (PEL3) >

.

- RhgC(CO0) 19

5 m.p. 228° < CgMe 0y = durroquinone

Mo{SnC1Phy) (CO); (C7HZ)
IrfacacCz(CF3)2)1CgB;12C2(CF3)2)
Fey(CO)s (Csﬂqalfzcsﬂha"ez_)
m,;(co) 2{CH,CPHCH;) [E:ZB(p_Z)zIV t

Ru (S£€3) (C0)2{C7H7 (CsF5) Site3]

 Rh(acac) (CeHg) (ey) =

61:87*NPCC127[C(NP1_1C52)2 J(PE: 3)2‘ .

“Tet

o7 pan2
ez
I42m

c2/c

P2/a

Phca

P2;/a

Ce

B2)/c

P23/c
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90.75%

114.1 104.2
109.82(2)

91.61(2)

81.12(1) 93.17(1)

284?
3532
658
1293
1015
700
1227

1200

2573
1893
1712

2573

1905
4330

1791

3725
4642
1773

2397

3373

1822

11.4

10

131

209

210

211

60

212

213,214

215

216

217

219

140

181

229

230



.59

61

133

60

149

2 celg = 2,3-bis(methylene)butane~1,4-diyl. |

385

174

21

175

369

257

102

368

233.

'Cz1Hp9C1 NoFRE |-
TR S
Cz1H3;0P,PE .FgP "
o R
Ca1H3\PoPT .FGP' E

. PO
C21B3 NP,Pt .FgP

C21H,7IP> .

€C22H5CdMnN2040

C22B1,Fe05

C22H)5Fe0,Sb -

C22H, gFez0¢
C3z2H)g0gRu3

V Ca2Hs5Fe
C22H,,N,0Pd
C22H7,05Ru3S1;

C22H,5C0301aP¢

p :j{z‘mé-é‘:ué[{::(xihcg'z'ﬁl(_P.P-t;)_z :

T [PL%(C2HEZ)(m§2?h)z] Pi;(; :

" trans-(peMe[ G0 (CHp) 8, ] (BM PR FRFG |

trans-(Peiel CHe (0t )] (PHe,Ph) 3 1PFG M

Iz(C3Hs) (PPrh),

[¥0(Cc0)512Ca (phen)
[Fe (C0)31,CyH; %
Pe (CO) 4 (SbPhY)
[Fe(C0) 312G 6t18"
Ru3(C0)g (n5—CaHg) (n7—Celis)®
FeCHCH, Fe
7
Pd(CgH,CHaNMe; ) (sal:NPh)
) d
Ru3{C0)g[CgHy (SiMe3)s]

Co3{CsHs)2{P(0) (CMe) ;)¢

2 1By = 3,3'—e:hano-1.1'—bis(2.3,6,S-n"-cyc-'_lobep:a-z,4.ﬁ-tfie-ﬁyl)-
CigHia = bis(2,3,4,5-n"bicyclo[4.2.0]octa-2,4-dlen~3-y1).

© aS-callg = n

S

—tetrahydropentaleayl; n

CgHg = n’-cyclooctatrienyl.

Call, (SiMe3); = n—1,5-bis(triméthylsilyl)pentalene.

244

245

331

165

262

398

57

C23l;4Fea0s

C2 3H;,05Rup

C3 3H) gCoFeOgP
C23H,C1,0>Rh
C238,,Cr03

Ca3H3gCL3IrPaSn

C; 3H37N103P

Fe(€0) 5 (CsH,CPh2)™

) R..uz (CO)g (CSH(,C;th)a

- FeCo(CO0) 5(FMePh2) (C5Hg)

Rh(thCHmPh) (CgH1gCl2 )b
€r(C0) 3(C20824)°

Ir(saClsy) (C7Hg) (PMesPh)z

- F1(C0)3(CH4eECy3)

Pbea

P2,
P2,/a

P2y /e

P2y /c

PI

P2,/c

(:2/c_

¥2,/c

P21/n.



* 13.561(68)
15:447(5)
8.515(2)

11.62(1)

14.574(15)
Vl.J. 59(3)
10.557(1)
8.1738(2)
24.934(11)
10. D63(8)
8.629(5)
11.298(8)

EL.TH7(S)

7.4673(2)

11.957(8)

K2.55(1)
£.948(9)
£.56(1)

19.663(3)
9.616(1)

10.670(1)

15.503(7) -

18.81(1) "

15.364(4)°

'10-9;4(2)

16.258(16)
15.11(3)
10.043(1)
6.800(3)
12.632(6)
10.434(4)
10.755(8)
10.793(2}

12.519(6)

15.156(7)

10.520(3)

8.96(1)
11.551(18)
20.50
14.350(57

28.620(6)

13.879(2)

References p. 156

11.782(4)

-10.659(5) . -

17. 66(1)

-11.005(3)

. 23.549(7) -

18.39.

10.453(10)
20.32(4)
113230(1)
9.729(3)
14.669(8)
16.2:16(5)
11.116(9)
19.812(6)

13.646(6)

17.710Q13)

8.992(3i

18.32(9}
14.618(19)

10.65(1)

16.443(3)

9.765 (1)

'16.222(2)

92.98(3)

114.22(1)

101.98(3)

99.26(2)

100.9(1)

125.29(3) 114.54(3)

93.93(1)

96.87(2)

91.95(1) 92.25(1)
106.99(2) 95.83(3)

114.31(2)

107.2(1)
97.35(4)

111.63(2)

94.3C(7)

102.26(21) 98.63(4)

20.6(1)

86.9(1) 104.3(1)

120.10(1)
96.72(1)

91.80(1)

2382

1763

1060

1865
1090

1431

771

3217

1788

2211

1202

1967

2040

3165

1466

1482

1946

4704

4099

133

4.4

3.6

3.¢€

4.6 5.3
3.93 3.37

9.4

230

231

232

233

97

206

234

243

244

246

247



a csg,.cphz -6 '-6-'» phgnylpen.afulvene(a,l 22p°
caumclz -1 G-dichloro-l.s—cyt‘.l.ooc:adieng
R (1' 2'-naph:lm)bicyclo[3.2.1]uc:ene‘ .

204 ] ;(;ZL.HIAEN;O'QT;Y - . E - » : _ Ti(OCOC5HgN02-p)2(C535)z : o P
2358 cz“uzo;;op - . i-r(c‘q.)‘(l?mvxvg)t(cs:ﬁs)f : . 1':1 ) éij’
168 CzyHzg4a0z ST A v uo(c'cb)z(cl111v1>x.)z‘7z - R - w 'sz.l-c,. :
154 CayHaaN202Pdy ’[pa(cn;mecnz) jzsalen B . u SB23/e
381  Cp4H3gCl;M0p0420 -[uo(ma(ozzz)}(oo)a(csug)']z L TeL” 3 T
305  CaqH30Cr20n fce(co), (i:sues)]z : M P2y/n
208 czi,uazuozms..z;“ . 2BF,, {xi[ (ﬁeS) 2Mo(CsHs) 21, }(BF,) 2 Mo ?2 1/a
209 Gy Hy Nb;N15,2¥. 2BF, 28,0 {N1[(MeS)2Nb(CsHs) 212} (BF,) 2. 2H,0 M P2y/b
322 CayH3sFez04S, N [Ee(co)z(csasuehs)]zb - M Pé;lc
103 - C4,EguPgRup ] {RuH{ CH,PMe (CH;) ;PMe, ] (dmpe) }5 Tri PI-
345 C24,024PE 1227 .2C,  Hy gasT (AsPhy) 2 [Pr3(CO)gls, Tri P

a cx 1H3y = tricyclo[6.3.0.02* 7jundeca-3,5-diene. 4 CgligMeyS = 3,3,6,6-retramethyl-1-thiacyclohept-4-yne.

€ Previous wmit cell had only half correct volume, leading to inuoluble Patterson function.
2 Not fully refined.

148 C25H;5C00; Co(C0) 3(C3Ph3C0) M PE2y/a.
167 Cz5H) gBryPely Fe(C0)3 (szﬂlsB!z)a ’ )21 P2;/n |
48 C25H; gN205P-Hy0 Rh(CgH3N20,) (CO) (PPh3). Hy0” M "p2y/a
254 CasHygFe’.BF,~ < [FeC3Phy]BF, T P2;/c
221 Ca5Hz¢Mn0F #n(C0)p (Pehg) (CgHs) Tri P1
166 Cz5H21Cr03P €z (c0) 3(PPh3) [C(CH2) 3] M c2/c
35 | CzsH3aClizoP, ) IrC1(Cco) (PMe;Ph) 3 ®  P2y/c
76 Cz5H33CONg0s5 _ Co (CHaCHRCN) [xnzca?bcn(oa)ﬁ-] (dmgl2 M P2y "
382a - Cz‘sﬂgsAngDz [MoH(CsHs) (CsHy) 1AL Mes o F2;2;2;.
0 - . P2.2;2,

16



- 12.90(5)

7 10.02B(2)

11.608(2)

9.701(5)

8.1524(3)

8.717(6)
10.15(1)
1t.44(1)
16.364(3)

10.028(4)

15.2739(5)

18.336
1. 597(8)
11.200(5)
n._zll)(:})
9.41(2)
36.955(3)
16.25(2)

13.31

19.383(7) -

19.398(4)

References p. 156

| 11.48(5) 7.70(5)

V i0.578(4) i1,291(4)
12.533(3)  13.755(2)
10.060(5) 11.993(6)

9.092(3) - 13.152(4)
14.716(4) 9.867(5)
18.82(2) 7.85(1)
33.56(3) 8.33(1)
18.015(3) 8.859(3)
13.880(6) 15.018(6)
19.377(14)  14.628
11.537 21.243
8.232(6) 13.770(7)
27.87(1) 7.695(1)
14.708(3) . 17.857(3)
10.60(2)  11.36(2)
10.789(1) 22.799(3)
10.38(1) 30.07(5)

- 8.84 23.90
14.458(6) 9.005(5)
14.438(9)

9.035(2)

94.00(L)

72.06(4)

56.03(2)

95.87 (3)

106.66(4)

103.47(16)

95.00(1) 90.05(1)
81.56(4) 62.53(4)
101.01(1)

99.38

110.13(2) 103.96(2)

112.00(5)

95.0(1)

92.7(1)

92.28(3) .-

101.27(3) 112.02(3)

101.10(3) 85.65(5)

111.68

89.38(5)

99.5(1)

103.60(5)

79.47(16) 101.72(16)

100.80(1)

147.30(3)

108.0

~1500
2525
3595
985
2578
1411
1839
1595

2052

5322

2016
838
2136
1410
2931
4731
. 1331
2127

2670

1213

16.3

10.8

8.8

14

6.9

6.6

135

La3

259

260

26

263

264

265



136"

szﬂlsﬂtz =1,2, 23 3-n —l-bro—2-methy1ene-3—naphthy1(1'-bram-z'-nap 'hyl)metbane. d

CsHaKzO:. - pytazine-z 3—dicztboxy1a:e.

195 CzsﬁlgtleZl" - s erIg("zfcl 3lg) (ns—clléué)a
227 CpgHpgBFeNO, © Fe(GNBPh3) (CO)2 (CsHg) om0 2
210 CagHp0CrO4SW (CsH5)W(SPh),CT(CO)y - W . B2/b - -8
211 CpgHagMo0,SaW (CsHs)W(SPh) zHo (CO), - M IBfe . 8
212 CasH2004S2W2 - . (CsHs) 2 W(SPh) 2 W(CO) ) M 'szlp 8
26 CagHaaFgIrN,0P - Ir[lggéu{;) D(e(Cﬂz)C(CFg)NE] (co)~ H P2y /c 4
3
258 CagHagFen Fe(CgH,y CMe;CHyCMeFcCsHy ) Y Pbca’ . 8
383. CagHanAl Moy [Mo(CsH,)2A1Me3]s Tri P1 1
. ‘———-—_—. :
228 CpgH39FeN30 Fe[c(NCy) C{NHCy)CHC(NEBu")KCO) (CsHs) = M P2)/c 4
150 CagHsyBroNis [N1Br (PPr §) 12CgH) 2 - Tri PI 1
| et | - ) ) -
302 CaglsgBgP2Pr 1-Pt (CHELPPr3) (PPr3)-2~PhCsB) gH; o Tri Pl 2
a n3—c'1 allg = 9,9a,8a-n 3-fluorenyl s ns—Cl adg = 9,9a,4a,4b, 8a~-nS-f luorenyl
337 Cp7H; sFes04PPE Fe,Pr (CO) g (PPhj) M P2,/c 4
263a Ca7H22A55CT0z Cr (€0) {(n®-Ph) PhasCHAsPh; ] Tri Bl 2
77 Cp 7H5 7C1 3ColN50y ColCCL:C(CgayCl~p)>] (py) (dmg) o o Pn2;a 8-
1062 Cp7Hz7Cr0g Cr(CgHyC3Hs02) 3% 0 Pna2} 4
323 Ca7HagFe03 Fe, (C0) 3(C4,Bu5Ph,) ) Tet 4 4
243 C27Hz290Rh Rh(dba) (CsMes) M P2y/a 4
249 Cp7H33CoS1z Co[CyPhy (S1Me3)2](CsHs) . [} Pbea -8
+ - s
30 C27H33103P3W .C24Hp0B [WI(CO)3(PMe;Ph)3]BPh, Tei - PL 1
152 C27H53N1P NiMe (CEMeCHCEMe) [ PMe (menthyl)> ] o . P232)2) 4

2 CgH,C3H50; = 2°~(2-phenyl-1,3-dioxolano).



1z{ja71;"-"13.771>

_11.58(15 10.20¢1)
17.85(3) 18.23(3)
18.07(3) 18.33(3)

17.90(3) 18.37(3)

15.615(9) 10.418(6)

14.719(7) 24.630(12)

9.029(5) 9.125(5)
11.732 10. 380
13.72(1) 7.93(1)
11.77(1) 10.20(1)
11.88 16.13
7.609(3) 8.563(3)
25.50(2) 27.13(2)
21.804 8.651

~* 15.093(5)

14.348(12)  14.063(13)
29.622(7) 9.967(2)
12.216(9)  10.100(8)

14.446(1) 13.727(1)

References p. 156

.92z

10.25¢1)
15.83(3)
16.23(3)

15.93(3)

17.816(11)
11.354(5)
9.748(5)
22.831
7.89(1)

15.84(1)

17.49
18.677(5)
9.728(7)
12.702
18.641(4)
11.393(10)
17.140(3)
10.287(11)

11.895(1)

7111.7(1)

64.86(2)

103.1(1)

82.5(1)

83.16(2)

100.55(9)

98.2
79.9(1) 27.4(1)
112.8(3)
112.6(3)
112.3(3)
113.68(5)
70.34(2) 86.88(2)
112.97
83.8(1) 103.3(1)
95.2(1) 106.5(1)
106.9
82.52(2) 81.66(2)
104.42(3)

104.87(12) 89.31(8)

2697

3520

2724

2702

2576

3277

4075

2379

3298

1960

3407

1626

3208

3545

1812

1484

2100

3173

3866

2689

137:

5.3

7.5

7.0

4.5

11.7

10.2

5.3

3.65 4.55

266

267

264

*6H

275

2049

204

270

272

27

274

27

280

281

194



" 229a

20

73

87
205

238

' "lCz'eHanimrFeEOQS_bz S

CpgH22Fe03P7 "

C3gHp 7FeNy

CagHz90,PPd. ¥CsHg
C2gH3;CLOTL -

- CpgHzpW

7 [Fec1 (00)3 (€5H5) 14 (SbC13)2”

* Fe(cO)stappa) . L

FePh(CppH28u)% .

PA[CH(COMe) ;] (acac) (PPh3) ACHg

© TiC1l(OCgH3Me,) (CsHs)[CsHy(Me) ey Ph] M

WICH; (CgHiMe;) 17 (CsHs) 2

a Ca2Hz2MNy = 2,3:9,10-dibenzo-1,4,8,11-tetraazacyclotecradeca-2,5,9,12-tetraenato

. Racemie, m.p. 164°%

109

266 -

© 24
66
226

183

6la

268
14
265

359

319

314
120
252

251

CzgHa4MnO3PS

- Cagiz5BRu

. + -
Coglipg02PoRN . FgP
C,gHg3CI N, Ta
C3gH20C12CusFen0y
C3pH2Thy
+ -
C3pHazAulyN, . C10, LCuHpg0
C3gH3gB0gP2Rh
C3pHs56A3gM0205
C3qHs5eMOz NP,
- +
- C3g0z24Rh15 .H30

- +
C30030Pt )57+ 2CoHp 048
C3 Hz5Fe0gP

. C32Hz3Fez071
C3aHgoNiP2
.C33H23C0Iy

C33H34CoT

Mo (Cariacii; Bte) (C0) 3 (Ph3)
Ru(csus)t(nﬁ-ph)ayhgl )
{rh(CO) [o(cuz'cuzprhz) 2]1}PFg
‘TaClyMe[ (NCy),Cfely

[Fe (C2PhCuCl) (CO) 3 (CsHs) 1
[Th(CzE,) (CsHs) 212

{AnT; [C(NHCHMe—p) 512 1C10, . EL,0
Rh{P(0Me) 313 (n®~Ph)BPhy

Mo (CO) g (ASPr™) a -

(Mo (dmpe) (CgH3Me3) 12N
H30[Rhj 5C; (€0) 3]

(AsPhy )2 [Pr3(CO)gls
cig-Fey (CO) 3[?(0Ph) 3}(Cs5Hs)2

Fe; (CO) 7 (dppm)
NL(C;Mey,) [Cy>P(CHz)2PCy,].
Co{(CyPh, ) (CsH3IL)

Ca(CyPhy) (CsH,T) .

M

© Tt

Tri

Tri

Tri

M

M

P2 /a
Pnom
P2,/
P2 /c
P2,/n
Pbca

Pbca

¥2)/c

P2y/n

P2, /c

Pbcn

16



12.513(3) "

"“12:08(1)

:9.545(i)

36.444(8)

14.16(2)

8.619

11.029(22)
4.527(4)
10.907(3)
13.521(8)
12.57(1)

4. 758(4)

10.03%

15.39(L)

REPS ¥

1 309(7)

15.08(2)

14, 783(8)

14.7331(5)

11.257(2)

17, 1306(7)

10.95(1)

21.31(1)

18.618(5)

9.63(1) -

12.544(1) -

11.836(2)

12.91(2)

22.278

13.485(26)
15.381(6)
11.048(2)
13.084(8)
18.27(2)

8.528(3)

15.915

11.51Q1)

16.97
16.582(9)
17.34(2)

26.426(13)
17.335(9)

11.926(3)
16.9016£7)
14.39(1)

15.25Q1)
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10.899(3)
11.35(1)

9.969(1)

16.170¢4)

13.18(2)

11.921

9.123(18)
15.518(7)
13.405(3)
17.916(8)

7.15Q1)

14.397(5)

25.21
19.74(1)
12:98
16.438(9)
18.85(2)

13.835(4)

12.482(7)

22.911(8)
11.4899(8)
17.56(1)

32.25(1)

104.20(2) .

101.02(3)

88.26(1)

94.52(3)

94.19(2)

102.73(3)

102,12(4)

©118.16(3)

115.50(2) . - 92.15(2)

90.92(2) 101.13(3)

76.82(1) 72.22(1)

124.70(4)

96.9(5)

94.97

109.90(3) 98.14(3)
105.09(5)
82.30(2) 107-98(2)
93.78

115.3(L)

*101.63
120.72(7)

103.2

95.28(4)

92.02(4) 66.44(4)

100.22(2)
100.082 (5)

97.3(1)

-2001

2060
4206
2806
1939

3586

3385
2048
2384
3198
1578

790

3521
2540
2780

3291

3558

3605

2388
4995
2382

1920

139

o

284 -

285

286

283

287

288

289

290

is51

297

298

299

300

301

301



171

25

"7 CyaH3gFe0ySY -

C33H305P2RE. FeP .

. Fe(cd)3[Cols (CPhy) (Ste)] - -

T {{BA(CO) (0) [0 (CH, CH,0CH, CH PP )p 13— Trt - PL.

2 (ol (CPh3) (SPMe3) = 2.3,4,5-n%-1-trimethylsilyl-T-triphenylmthylbicyclol 4. 2. 0Jocta~2,4.7-trene.

250

231

101

155

360

365

370

36

33

364
106
392

27

130

366

€35, Hz4CoN

C3sHy gFoN2PRu
C3gH3gNuOyFdn -

C3gH33I2N20PRu

C3gHy5CL2PPA.CoHL02 -

L P
C3gHs,Clgiby - CL

C37HzgFgFe307P2

C37H29090s3

C37H39C13N20Rh2

Ca7H30INOZP,Ru

C3pHzoFsFe30gP2- Cglig
[N ;uzgclpzpc
C3gH3gFe0Sn
Caaﬂ?oNiOZPz .

CagH3  C12F2 IrOFp

C3gH3gh120522

C3gHp 3FgFe30gP2.-2CgHg

€ (CuPha) (C5H,CH)

1
. Ru(CgFyN:NCgFs) (C5H,CgHLPPha)

{Pd(apo) ] 2salophen
RuT[Ciiid{e (CgHMe-p) ]
(Co) (CNZgHMe—p) (PPh3) .

PACL] (HCzBu®) 3C1] (PPh3).MeCOsH

[Nb3Clg(CgMeg)3lCl

- Fe3(C0) 7{Pha PCy, (CF3) 2] (PPhy)

033(10)9(CyPhy,)

[Rh(CPh3)C1(py)]2(CO)

RuI(C0) (HO) (PPh3) 2

Fe3(C0) sl PhPCy, (CF3) 2] (PPhy). CgHg
: A—Eccl[;-rh;pcsa.,c: cﬂcsﬂ;.PEbz—o]
Fe(sm’h;i (99) (C2Fh3) (Csﬂs)

Ni (éo)z (PPh3)>

wcl, (ca?z) co) (1;1511 D2

N1z (€0)2 (Ph2PCoBu")2

Pe3(C0) 7{PhaCy (CF 3);] (COzMe) (BPh2):

2CgHg -

"

Tri

Hex

Tri

P2,/e

" B2hle

) B2 /e

P2y/="

P6/m

P23 /e

F2)/c

Tha2

c2

P2,
P2y /e

P2/c

- P21/c

P21/0



10.968(4)

9.837(2)

10.19Q1)

15.650(14)
7.109(4)
11.6040(1)
lﬂ.7éﬁ(5)

12.2571(13)

12.325¢4)

12 148(5)

18 45(8)
19.14(1)

0, 20¢2)

11, 736(6)
1.633(4) -
PE.05003)
11.770(1)
10.47(1)

16.733 -

'10.319(8)

t5:866(23 - -10.593¢2)

. 1;;696(4)

11.416(2)

15.24(12

13.338(11)
25.321(3)
10.9139(8)

9.725(5)

21.075(4)

9.796(4)

18.59(4)
10.05(1)

10.77(2)

14.110(6)
16.934(6)
15.676(1)
g.zsss(a)
14.45(2)

12.233

14,516 (12)

References p. 156

16.081(2)
12.213(5)

- 17.554(3)

16.85(1)

14.741(11)

17.979(8)

16.587(2)

36.46(2)

'8.0377(23)

19.701(9)

29.565(16)

9.80(2)
11.41(1)

16.13(3)

14.753¢4)
9.957 (4)
17.881(4)
17.056(4)
24.58(2)

19.677

17.944(9)

104.95(Q1)

- 95.63(3) . 108.56(3)

94.08(1) . 79.64(1)

107.0Q0)

97.38(3)
107.8(4)
87.98 .67

90.2(1)

133.54(1)

91.79(5)

121.17(3)

97.26(3) 95.35(4)
112.02(2)
92.0(1)
105.711(8)
97.68(5)

118.31

90.13(5) 110.34(5)

91.60(3)

111.98(1)

62.25

112.31(%)

95.44(6)

4285
3620

3106

1718

3092

3122

2731

3056

413

2925

4059

4872

2240
1945

2268

4396

141

302

303

291

301

305

306

307

108

Jures

310

3
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232
393

395

83

37-
148a
‘ 35%a
379>
383

105

380

46

| GigHyqFeh10Py " T

" C39HayPoPd
. 639a35ca05P -
Cssﬂasﬂt?wBOsz- c aﬁso

- Cuuuso?srz?:""

é:;. 0H300,0sSaz

Cuoﬁ; lcle,.I:O;PZ. CgHg
. Cuﬁ#ﬁﬂ‘z?s&? -
CygH33C12P,Rh. CH,O
qugHagF&zOngRh-b. FeP
CygHyyLiyMoy,

ChoHy L1y

CyoH5004P2Pd,

CryqHgy BT Mg, M0 0,. C ) o0

Cy1H3oFgOP2RuS,

aﬁmnge isomer.

108a
222
131
213
128
94

153

quﬂ3 0As2N,0PE -
(;uzﬂasHHOi’z- Csﬁs
* CyzH3504P2Pd
Cy2H37HbOP,
c;,-‘;ng aP2Pt
Cyy2Hy g0, P3 P

- CuaHy NiPs'.Cl3Z0"

< cgHg ‘= 1,4-n2-alr%-bicyclo[2.2.0lhexene.

Ni[ (CFa)zCD] (PPha)z

Pd(C3Eq)(PPb3)2
Fe[Bt!g(CngO)z](dppe)(Csﬂs) Tﬂ? ’
P:[c2 (cyj)'zl _(m\,)z

trans~0s (SaPba)2 (€O,

[IrH(CO)2 (PPb3) 15502

RhC1; [0-Ph,PCgHy CECHCMeCgH,PPhy 0.
MeOH

{Rh[Fe(CsH,Me) (CO), (FPhy )15 }PFg

[MoHL1(CsH5) 21y

[WHL1(CsHg)» 1,

| TS 1
{Pd(0Ac) [CH,CeHy, PBu® (0-tal) ]},

[ (C5Hg) ,MoHMgCyBr, Mg (OEr,) 1, . Ex,0

Ru(CO) (PPh3),[5,C, (CF3)517

Pt [C2 (CN)QO] (AaPh3)2
Mn (CO) (?Ph3)2 (CsHs). CeHg
Pd[Cp{COxMe), 1 (PFPh3)2

NbH, (€CO) (PPh3) a2 (CsHs)

P (csaé} (PPh3),~

trana-Pt {(CO,Et); (FPhy)s

[N1(CsH11) (PPh3)212nCLs”

b cemyy = 1,1,2-trinethylalliyi.

" Col (PRC;CO,Me) (Me0;CCH) 2] @Fh3) (csus) -m
M

i O

M

" IrCL(CHF2) (OCOCF,CL) (CO) (PPh3)2.CoHg  Tri

M

Tri

Tri

Pbca

c/c

C2/c

C2/m

P2, /c



18.1236)

1i_799(2)
47.55(3)
18;3i(§)
14.80(1’
9.833(2)
19.92
26.39(2)
26.25(L)

12.989

t9.0611

10.147(3)

9.9733(2)
2. 83(2)
11.816(3)
15.745(5)
17.726(3)
10.204(8)

18.968(3)

[ 19.475@2). -
“12.330
-12.258(4)

- 19.879(5) -

~10.204(2)

17.834

13.027¢4)

" 16.062(3)

9.313(7)
12.15(2)
16.22(1)

19.430(5)

25.96

7.72(1)
7.759(5)

15.643

11.996

10.081(4)

20.477(3)
14.75(1)
15.331(4)
21.319¢5)
9.748(2)

11.602(8)

19.497(3)

References p. 156

9.i45(2)'

18.341(2)
8.955 .

26.577(11)

9.723(1)

731.97(2)

10.92(1)
16.56(1)

18.898(5)

15.82

22.43(2)

22.35(1)

20.325

15.085

38.627(9)

18.634(3)

11.36(2)

21.891(6)

10.935(5)

19.724(3)

8.363(7)

21.363(3)

108.46(2)

98.12

99.33(1)

106.98(5)

130.85

69.44(8)

106.04(8)

93.46(2)

85.46(1)
116.13
102.48(2)
101.47(1)
148.87(2)

94.75(5)

107.67(5)

93.18(2)

124.8(5)
124.6(4)

117.91

109.55

102.27(3)

'95.42(1).

66.48(8)

113.22Q1)

88.04(7)

118.80(1)

81.13 -

96.75(1)

108.98(5)

94.08

67.57(10)

99.4(2)

108.98(7)

1406

4096

4673

1505

6153

2785

3759

2031

381

2541

1624

2744

5436

1530

2337

4819

4554

3365

1517

1512

3435

2321

5.1
10.6

3.9

143

322

323

314

324

325

326

327

28

BRH

331

331

332

333

335

336

337

338

339

340

341



Cusisyzare.
"3“37"121‘“2“26301 :
e Gmas,
o cimpcimies
50 cumsmrnre
56 CiuHyoFeNaPoRh
i 'c;.‘é“él’z&.ﬂ ’

) 30 Cé;ﬁusnl oP2Rh

a €qHp = indene. Vb-No refinement repcrted.

129a - CugH3gFe20gP2
366a - CugHagAupFePs ' .BF~

136 CygH3gC12CoNP,PE

10 CygHygCLITN,P2. CgH) g

§5 . Fueﬂu7553“1+~czuﬂzoﬁ-
230 - 7 CygHygCLCUPRu

. ﬁg ' v CsgHyoN20,P2PE
lZZ cslﬂnz%'ﬁ

- izz V,cslu“;uzpdfz»:uc.tz :

1122 | Cs51Hyp03Pd.CeHs

@ Sinilar disorder to CHClj solvate.

92 C52H520,P,PL

178 CszHs204P2Bhy

it CUACOM [P

- l____‘_'_-' - T .V' v' P
- TrC1, (MeOCEHN:E) (PPh3)z. CHC1 3
NiE: (acac) (FPha)y

B Cuu(OzCCYJIQ(CQHa)ua' '

PtBr (CH:CHPh) (PPh3),

trans-Bh[N:C(CF3), ]~
- [C(NMeCH3) 2] (PPh3) s
Pt (CgHgOEt) (PPha)a. kX~

[Rh(PPh3)2]PhCaB) gH) 0
[

© CeHgOEL = 1,4-n2-1-ethoxycyclohexyl;

molecule.

Fe2(CO) g (PhaPCPh) 5
[FeAus (PPh3),]1BFy

Pr{ %, (2—C5H,N)2CoC1, ] (PPR3)
e
ITHCL(CgHN:NPh) (PPh3)2.CgH}y,
{N1Ph[N(CH,CR,AsPhy) 3] }BPhy
Ru(CPhCuCl) (PPh3); (CsHs)

Pr{trans-CaH, (CgH\NO2-P) 2] (PPh3) 2

“Pdy(dba)j

Pd, (dba) 3.CHCL;

Pd, (dba) 5. Cglg

Pt(C2CgH} q0H) 2 (PPh3) 2

Rh; (acac)z (CeHa) (FPh3)2”

X = mknown solvent

Iri

Tri

Tri

P2;/n

?lea

Bh/c

leln

P2)/c



3_12.55(éif‘

~?:9.295kz)$

13.603) R

"14.857(3)
© 20.228(4)
26.242(8)

18.895

12.032
14.460(11)

-9.392(1)

15.824(1)

18.132(3)
12.914
12.955(3)

12.400(5)

13.536(3) .

13.745(5)

'8.992

17.866(4)

2380

11.026(7)
;Azo.30(5)

. 16.339(5)

20.714(4)

. 12.161(3)

18.424

19.155
30.539(z7N)

22.591(3)

25.903(1)

13.377(2)
22.111
15.012(3)

15.149(5)
13.474(2)

23.589(5)

23.012

14.993(4)

References p. 156

15.5502)

13.188(6)
9.28(2)
16.980(4)
9.536(2)
16.744(5)

24.522

17.644
9.509(12)

23.729¢3)

10.871(1)

13.162(2)
16.534
11.169(3)

12.956(5)
25.415(4)

15.434(5)

-11.585

10.297(3)

10.478(s)

107.27€2)

103.07(7)

106.05(4)

84.65(2)

96.65Q1)

115.01(5)

99.22(2)

110.72(2)

973

110.37(3)

100¢1)
118.30(1)
96.08(7)

115.76(2)

91.39
92.61(15)

101.41

88.227(2)

73.80(2)

110.77

97.93Q0)

95.23(5)
109.5Q1)

66.04(3)

105.35

91.19(2)

82.50(2)"

116.28(7)

101.38(4)

86.93(2)

93.00(1)

97.30(5)

108.26(2)

4553
3699

1437

3123
2853
953

1950

3400

4615

3008
5895
2785

2911

3819

2898

4473

3.5

3.5

11.5

145

342

343

344

208

20

148,349

350

354

356

356

357



104

. 267

137

.36
119

338

132
182
49

282

25a

373

CsuHysTrP3 ° -

. PR
CsuHugPaRu . BFy, -

C55H3gCuF1903P2Re

Cs 5m7nopg+. Fs5Si~

CsgHg NiPy . 5CLHgO

C59HysFe0; 4 P3PLy
CeoHygMo,N305

CsgligoBraNisPy. 8CHCL3

CegHsaFPuPdz
C7aHayNdy,
C73HgoCL: P RusS

C74HgsBaCunl;
CaulgoNg02 Py Ry
CayHy54g2F25P3Rh

C1o0H70CuLIraFa

.-, IrH(CgHyPPhy)2 (PPh3)

* [RuB(PPh3)5 (né~Ph) PPh; 1BF,,

'ReCu(C2CsF512(CO)3(PPh3), -

[IrHy (co) (PPh;) 31]8iFs
Ni(CHPh:CHFh) [P(CgHyMe-p) 312. ¥C,Hg0

FePtj (CO)s[P(OPR)3l3
Moz (CO)g (NHPPh3) 3 ]

{NiBr(dppe) 12CgH) . 8CHCL 3

Pda (PhaPCCF3)3 (PPh3) o

[Nd (CsH,Me) 314

Bu,Cly, (CS) (PPh3),

[Cu(BHACN) (PPhy)5 15
[RR(CO) (PPh3)2]1,2C, (CN) g
RBAg> (C2CsFs) 5 (PPh3) 3

IraCuy, (C2Ph) g (PPh3)2

" Tri

Tri

Tri

P2y/c -

aA2/a

P2 l/t:

P2,/c

Pn2;a

P2,/n

P2y/n

P2;

&



I1.81(1) - - 22.81(2)
20.755 12.784
15.96 13.60
16.69(3) 12.78(2)
19.548(8) 26.145(12)
22.80(2) 12.31(1)

1. 605(9) 13.507(10)

18.08(1) 22.18(1)

17.947(4) 13.088(4)
14.257(5) 26.85(L)

RIS 23.40

4. 1a0u(1) 27.407(5)
16.483(2) 18.580(3)
15.902(2) 21.497(3)
14.86(2) 33.04(4)

References p. 1566

20.52(2)

18.609

11.70 84.1

16.65(2) 101.15(1)

19.718(9)

10.55(1) 105.2(1)
24.045(11)

17.02(1)

28.152(7)

9.286(3)

14.20

13.615(1)
12.815(2) 105.02(1)

25.041(3)

13.62(2)

128.1(5)

109.06

8u.6 93.0

95.66(1) 101.60(1)

78.0Q1) 88.6(1)
91.15(3)

110.2(1)

102.14(2)

120.28(8)

104.43Q1)
103.83(1) 82.26(1)

102.00(1)

105.04(10)

5506

5384

4658

2683

3855

2417

2353

2154

1248

3463

1258

2921

7028

7820

4584

9.2

11.5

6.0

147

7.2

®)
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359
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362

364
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27t
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368
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“TABLE. &

 Nuber” | oreal - ‘spade. -
_ T cuowp
560 . ’éuzﬁuéCONPlaA = 7 - SRR ,cf'HEE‘(CEzCHzPth)a']’ L o H . cz/c .;;‘8.— '
s01 » -C;.zﬂuz‘mliéa"'.séf{ » O s "'{ﬁ;!;[!(ﬁécéz?th);]}gfua 7  Clu ':_(;c j, 4
\-395' Cszé’séq‘ze ) : aeﬁa(appe);, : o ‘PZ;Ic 2
. :.oz C551_i47(;293m. S ) M(ozm) (EPh3)3 S S é; or APy
' ¥ P2i/e ) 4 .
403 C55E;902P3&1V RuH(0;CMe) (PPh3) 3 M péllc : 4
288 ﬁzuBzuFeszz‘-26uﬂlzN+ (NXeu)z(erkﬂlnB1u5)zl . o Tbam 4

% yon-stoichiometric hydride; mixture of trigonal bipyramidal cation (N,H axial) with trigonal
pyranidal cation (¥ axial); cell data refer to approximately NiHg 5. .
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. o Unit cell constaats Data R R Notes  Reference
-a b c a e Y v
: ‘24.278 11.192 ) 23. 027 107.99 2297 5.6 373
V 16.739(2) - 12.666(1) 18.055 2) ‘ 90.41(2) 1440 7.0 9.0 374
16.09&2) 10.27(1) 19.11(2) 128.0(1) 856 7.5 375
12.633 12,646 18.46‘8 78.77 103.90 63.66
20.272 14.260 20.944 122.77 1357 13.6 } 37
20.68(4) 9.636(20) 26.59(4) 119.58(8) 4080 8.9 377
©15.585(5) . 12.324(4) 14.806(6) 962 4.2 4.6 378

References p. 156
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‘. TABLE S _ _C‘i.js:al;vsi:'régtﬁré‘&ataf : Ni:jéosyig' .

Nunber o ’ ; Fc;mu.la ,
w0 cupeise.znat Rag (Fe(i0) ()] -
a1 CgHy gtjé..njso., S5 Pe,, (KO) .,ﬁz (ms.fj 2 A © p2 ,_In = :
20 o ga;eaﬁgbg Co(ND) (ea) o éz;z 12
404 C)5H22C1MnN; 06P2 Hn (N0)2CL[PPh (ozge) 212 Tri. PT
k 4 ' M c2/c
422 C1H36C04NE04 Co, (NO),, (WBu®),, Tet P4)2)2
408 CreHagFesNs08;, T FeP™.cale0 [ (1S (CH,) y14e (CHy ) s¥Me (CHy) S ] );- o Amad
(NO)JPFg.Me,CO
421 C22HzCuN304 Co(N0) (eb) 0 'P212,2)
419 C25H21,CoINZ03P2 Co(N0) 2T [FhipP (CHz) 2P (0)Phz) u c2/e
417 ) C25H25CL3NOP,Ru - B.u(NO)(‘.‘La(;EKe.EI:Z)z M P2y/c
418 C35HagCINO5PaRuS Ru(N0O)CL(S0y) (PPha)z ] Pbcn
“412 C3eH30FeN202Pp ' Fe(NO)2 (PPh3)a M P2/c
416 C36Ha0N202P2Ru. §CcHe Ru(N0)2 (PPh3)2- §CeHls M P2)/n
406 GagHagCI;NORe Re(NO)Clp (PHePhy) 3
409 Cy, gH3,FeN70. CHC1 3 Fe (NO) (M4eIm) (TPP). CHCI; o £2;2,2,
405 C goHu1MnNg0.CHCl3 Mn(NO) (Mpip) (ﬁP) .cﬁc13 o P212)2,
423 cs,,m.snno-e at.c1o,” [ Iz (NO)H(PPh3)3]C10, o Pbea
415 1y 3N50,Ru2+. 201 trans-[Ru(HO) (OH) (NH3),]C1, M c2/n
414 H) sNgORu3*.3C1 . Ho0 {Ru (NO) (NH3) 51C13 ,H20 o Pn2,a
413 CLsNORu?—_ 2CsHNT (pyE)2[Ru (m)m;] o Pama
434 °  ClgNa0sPrp .CgHagN NEE,[PE2 (N0)2C1g] ’ M P2)/c .
424a - ClagN20sPra2—2CqHgNT (quinB) [Pz (NO)2Clg 1 Tri eI
410 FeyNy045y Fei,;(ﬁo) 4Sy M. /0

a Form A, from EtOH/CHCl3.
cainvestigation.

b Form B, from CgHg. ~ ° Ko crystal dz'at'a,fdiagram ‘only. -
e . " - .
" Space group: Pnma or- Pna2;, beat R for former; pseudoperiodicity.

¥
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Reference

Unit cell counstants Data R RH Notes
.~a, b 3 ) a 8 Y
33.92(2) 7.604(2) 9.832(2) 1796 10.2 379
11{i40(2) 11-013(2) 7.921(1i 91.82(1) 1154 3.3 5.6 380
17.308(10) '12.725¢7) 6.316(4) 1232 5.6 7.0 381
15.727(5)  15.198(5) 9.405(5) 90.97(1)  89.04(1) 97.21(1) 3711 6.5 al”
25.863(5)  11.863(5)  14.563(5) 90.96(1) 2265 5.8 b } 3z
11.725(7) 20.606(5) 861 4.2 4.6 383
24.18(2) 15.670(7) 8.011(%) 15 3.2 3.7 384
ZZ.iBB(IO) 11.935(5) 3.708(2) 1130 7.0 7.9 as8l
29.139(15)  9.002(5)  24.096(13) 117.67(2) 1499 7.43 185
12.308(4)  16.579(6)  14.700(4) 114.82(2) 3120 4.6 5.1 386
19.65¢1) 10.79(Q1) 15.73(1) 1192 5.4 387
11.70(1) 8.20(1) 17.25(2) 106.60(8) 1198 5.2 6.4 388
17.031(2)  18.792(2)  10.800(1) 97.03(1) 2985 4.3 184
o 390
17.733(13)  25.339(22)  9.752(10) 4158 5.2 7.4 391
17.561(6) - 25.580(3) 10.175(6) 3440 5.3 7.8 3951
23.245(2)  21.308(2)  19.441(5) 2654 8.9.1L.2 In
11.422(3) 7.365(2)  11.157(2) 109.69(2) 2398 3.1 4 19
11.864(7) 76-878(5) 14.192(9) 971 4.7 54 393
7.21 32.1 14.77 800 22 2 394
20.704(2) 10.390(2) 14.408(2) - 106.994(8) 1688 . 7 395
8.103(5) 10.687(7) 8.772(6) 113.u4(5) 93.33(3, 77.21(5) 1626 10.1 396
12.350(3)  9.627(7) 103.66(3) 1376 3.2 4.2 380

10.407(4)

- References p. 156



| Cevatal atructure data

and related complexes:

‘aryldiazo, aryldiin

428 -

427

426

429

i -cj é’B;’c.ls‘MDNZOP"ORe-C-Bz;Oi.CiH'_V" -

. CyaH3zsCIEN, PP
 Cpols ST SR
- [C22H3,ClN5P;Re . Br

. ., i
Cs2H50CINaPaWH . CanHpB -

C5H; 3CINsRe? . 2010,

. CsyEggN303PaPdy

M-P:‘mzcsa"g?’)q@&s)z‘i SRE - S SR 2

[(Re (EN,Ph)CL; (NEy) (e Ph)p 18 -~ M. . P2y/m

. [w(¥2H2)C1(dppe) 3 1BPhy, o u | P‘zl/é i 4 A

[Re(&(e)clmamz)y](cioh)z . ; “>0 L T 4

[Pd(EBNO) (PBu5) 13 . PR 2,/c. 4




153

Data

-7 Unit cell cénstants R © ®_ KNotes  Reference
Z Soer i ‘@ 8 ¥ v

14.918(1) 11.176(2)  28.162(3) 192.6(1) 3589 5.9 397
'9.167(2) 7 16.983(3)  8.947¢2) 91.46(1)  96.34(1)  77.04(1) 4292 5.2 6.6 398
(9.561(1) - .31.802(3)  11.004(1) 122,40 2197 5.4 399
12.472¢1)  19.658(2)  27.056(3) 92.53(1) -5599 6.4 400
16.908(4)  B.641(2)  12.759(5) 1086 4.1 401

14.64 26.75 97.8 4665 7.9 402

) Refégmp. 15¢ .
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T 4327 CeiHysavtBgHpsT S . [Au(PPh3)3lBSEi,S . T S o




15'5’:

Unit cell

Reference

16.635(32)

o constancs . Pata R ‘R" Notes
a se a 8 Y A
110.070(2)  45.377(1) . 8.075(D) 129.84(2) 2470 6.2 403
C 4503127 12.593 - 10,058 1264 10 404
16.858 - 9.616 22.382° 92.11 2181 6.6 404
‘13.036(12) 11:180(8) - 103.60(16) 72.10(9)  94.76(15) 309% 7.7 8.9 405

Refereneea p. 156
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