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INTRODUCTION 

The advent of modern computer-controlled X-ray diffractometers has 

resulted i'n 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 review, it became obvious that our previous 

discursive method of reviewing those structures of interest to organometallic 

chemists would have to be changed for two reasons: 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 elements 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 s ummary 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 

Orgh?ometallic Structures parts I and II covering the year 1973 see J. 

Organometal. Chem., 75(1974)335-394 and 89(1975)215-272. 
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deteriainations~ while s$veral compounds of-long standing wereeither reexamined, 
,.__ 

or structurally .characterised for the first time. -Examples include~.Fo~(CC)9~, 

Feg(CO)12_ (further.refinement) .' [M(co);c~H~)]~ (M = Cr, Mo, W), and: 

Ni(coj2(PFh3)2. 

In addition to conventional organometallics; small Tables at the end 

refer to other complexes of interest to many organometallic chemists. These. 

include hydride and boron hydride derivatives, nitrosyls, dinitrogen, 

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

phosphine complexes. 

RiWIFNS AND OTHER PAPERS OF STRUCTURAJL INTEREST 
. 

The first volume of a new Chemical Society Specialist Report, 

Molecular Structure by Diffraction Methods has appeared,l and includes 

sections on structure determinations of organometallic and inorganic 

compounds by electron diffraction, and surveys of X-ray diffraction results 

on a Group basis, together with a chapter on mixed cluster complexes. This 

survey covers the period January 1971 to March 1972. 

The use of bond length data in considering the trims influence of 

ligands in a series of platinum complexes containing a linear C-Pt-Cl array 

has been examined.2 The Pt-C bond lengths depend on the nature of the C-donor 

ligand, and increase in the order CO < RNC < carbene c a-carbyl; when account 

is taken of-the hybridisation of the carbon atom involved, an increase in the 

effective radius of platinum is found (&d paralleled by an increase in Pt-Cl 

distances), a variation resulting from changes in the extent of Pt-C multiple 

bonding. Inanother series, where the ligand bans to Cl has negligible 

r-acidity, a similar range of Pt-Cl bond lengths is found. These observations 

are rationalised in a qualitative explanation of the.traxs influence which _ 

allows for the effects of both u and 'II components. 

variety of The confbrmatiotis of cyclobutane rings in a complexes 
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~~containiug this moiety have bceu compared with a large number.of purely 

organic compounds.3 In organometallic compounds the dihedral ranges from 

O-2(3)" to 16.4(12)=', as a result of the differing ring systems fused to the 

cyclobutane ring. In contrast, the preferred angle for simple substituted 

cyclobutanes appears to be ca ,' 26 + 3O. 

Non-parametised MO calculations ou the himeric series [Cr2(CO)n(PR2)21 
n-2 

and [Efn2(C0)a(PR2)2]IL (n = 0, +I., +2) have indicated that the electrons are 

added to an orbital with largely in-plane sntibonding ok-type dimetal orbital 

* 
character (rather than out-of-plane Y -type or bridging ligand).4 Available 

. 
X-ray aed spectral data support this interpretation. 

Of some interest were two papers in =he 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(C&), has shown that experimental measurements (X-N difference 

densities) yield results comparable with the more sophisticated electron 

density calculations, and that third row elements can be studied successfully. 

Abraham& has considered the reliability 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. end assessing the significance of the final 

parameters. 

On cooling to SOK, the unit cell of ferrocene changes to tricliuic 

from the monoclinic cell found at room temperature, as a result of shortening 

of the b and ~axes.~ 

Much of the current discussion on structures of nitrosyl complexes 

has been summerised in a recent review.' Russian workers have considered 

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

pyramidal complexes,g and the mutual influences of ligands in a series of 
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The&‘--been further discussion'.I;- 
..::- 

on the basis.of theearly ._ : 

: ._ .- 
: 

-structure d&termination~2, concerning Cu-H-B interactions inCu2Bi@16,_ -- : 
-~ -.. . . 

The IR spectra of this compound, and also of [(PhBP)Cu12BloHLU, -._ 

-contain bands consistent. with Cu-H-B stretchiq'modes. On the basis of --... 
._ 

observed cu and B positions (Cu-B distances range from 2.06 to 2;.33 1) .’ 

there are both Cu-B and Cu-H-B interactions present; the possible Cu-H. : 

distances indicating less than full bridge bonds. 

. 

ELECTRON DIFFRACTION STUDIES 

The electron diffraction structures of Cr(C$-Is)~ and Mg(CsHs)2 have 

bean compared; the eclipsed configuration seems to be preferred, but the 

barriers to internal rotation are less than the thermal energy available 

(0.8 kcal.mol-l). In Cr(C$is)2, the C-H bonds are bent toward the metal 

atom by 2.9" out of the CS plane.13 Re-evaluation of the gas phase electron 

diffraction data, together with spectroscopic parameters for Fe(CO)S, 

givenI the following values for the bond lengths: FeC(av), 1.8205 + 0.0010; 

CO(&), 1.1531 + 0.0011 i, with the difference between 

bonds, 0.0204 + 0.0055 i. 

STRUCTLX! DIAGp'XS 

As in previous years, these have been assembled 

appearing in the paper. T'he n symbol has been used to 

equatorial and axial 

usually using the diagram 

arrange the organic 

ligands, using the largest group where several different ones are present. 

Thus, the diagrams for Fe(SnPhg)(CO)(C2Ph2)(CSHg) and 

Mo(CO)(~:O)(C~H~)(S~CNP~~~)(CSHS) are in the n5 section. Further arrangement 

has usually been in order of Periodic Grow?. Suitable-brief footnotes 

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

_ 
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: 

&e,:.following headings have been used: 

n'-.&I&% 

i <a) Skple carbonyls, carbonyl hydrides, halides and pseudohalides 

.(b) Carbonyls containing Croup V donor ligands 

(c) Carbonyl hydrides and h&ides containing Group V donor ligands 

(d) Carbonyls containing Group VI donor ligands 

(e) Ibiocarbonyls 

(f) Isocyanide complexes 

(g) Carbene and carbyne complexes 

(h) Alkyls, aryls and acyls 

(i) Complexes containing chelating nl-ligands 

(a) Ligands bonded by two n' groups (metallocycles) 

(b) Olefin complexes 

(c) Acetylene complexes 

(d) Complexes containing other three-membered 

n3-Zgarz& 

(a) n3-Ally1 complexes 

(b) Ligands bonded via T-I~ + n2 groups 

tp-Liga?x&~ 

(a) Ligands 

(b) Ligands 

(c) Acyclic 

bonded via 2n1 i- n2 groups 

bonded via n1 and/or n2 groups 

n4 ligands 

(d) 1,2,3,4-n4 dienes 

(e) 1,2,3,n-n4 ligands 

(f) 1,2,3,4-n4 t 1,2,3,n-n4 ligauds 

(g) Cyclobutadienes 

kefereneerp156 

rings 
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(a) Cyclopentadienyls 
..: 

(b)_ ~Cyclopentadienyl metal halides 

(C)-l .C!yclopenttidienyls.-containing other an-ionic ligands : 

(d) Cycloperkadienylmetal‘thiolate co&lexes as ligands 

(e) Cyclopentadietiyl complexes containing CO, PR3. or NO ligands 

(f) Cykldpentadienyl complexes containing other R-hydrocarbon ligands ~. 

(g) su+titutea ferrocenes 

(h) Acyclic q5-ligands 

(a). Cyclic q6-ligands.(arenes) 

(b) Acyclic n6-ligands 

&Ligands 

rpHeieteroatm Ligamis 

Copper an2 siher CompZe=es 

ConpZaxes rmtaini-ng Metal-Me"mZ Bonds 

(a) Ho-sobinuclear transition metal complexes 

(b) Hetesobinuclear transition metal complexes 

(c) Polynuclear clusters containing CO or PR3 ligands 

(d) Polyuuclear clusters containing Main Croup elements 

(e) Polynuclear clusters containing i-hydrocarbon ligands 

(f) Complexes containing Transition Metal-Main Croup metal bonds 
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DinZ_trogen, d_y2diazo, At-y ZdZinine and R.3 Zated Conp Zexes 

Binary ~Transition fif&aZ-!?erticzy Phosphine CcnpZexes 

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 BO ligands. 

SUMMARY TABLBS 3-7 

These Tables list;;ost complexes whose structures have been reported during 

1974, together with a mall mmber reported durirtg the previous two years. The 

arrangement (in columns) is as follows: 

1. 

2. 

3. 

Refe-rence munber, referring to the structural diagram in the precedZng 

section. 

?402ecu&z~ fomda, 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)2~?][Fe(Ci~)(C0)4] appears as 

C~F~NOI+-_C~~H~~NP~+, and solvated molecules, ii present, are listed last. 

Structuzaz fomnda, listed as far as is practicable, with metal atoms first, 

followed by attached ligand in increasing degree of electron donation_ Thus: 

for s.cae commonly found groups, the order is: 

H, H,.M' (Main Group or Tr-uzsition Metal) 

X (monodentate anionic ligand), R (a-alkyl, aryl, etc.) 

nl-ligands, ERs(E=N,P, As, Sb), SRz,acac (and anionic bidentates), NO 

q2-ligands (olefiu, acetylene), 
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n7-ligands (cycle-trienyl). 
... .: 

n8-ligands (cycle-tetraene) 
I , 

. . 

Of necessity, thfs order cannot be followed in all cases, &rticularljl _ : 

with cluster complexes. In addition, it has not proved possible to 

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

4 - 8. 

9 - 11. 

3.2. 

13. 

Crystal data, comprising c?ystcr~ cuss, spctez p-oup, Z and unit es22 

dtiensims. 

Number of intensl:ty data (observed reflections) used in structural 

refinement. and lowest R value reported (as %). In an increasing 

number of cases, conventional (R) and weighted (Rw) values are 

being quoted; where appropriate, both are listed hare. 

MisceZZcnzecus notes, often referring to-low temperature 

determinations, etc. Rote: n.d. = neutron diffraction study. 

Reference nzmber relating to the reference list at the end of 

Section 2. 

Abbreviations 

In column 3, several commonly used abbreviations appear, tihile in other cases, 

simple formulae have been used. These are summarised below. 

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

acac acetylacetonate 
apo . 2&N-acetophenonoxime 
bipy 2,2'-bipyridyl 

CY cyclohexyl 
dba dibenzylidekacetone 
dbm dibsnzoylmethanate 
diars 1,2-bis<dimethylarsino)benzene 

Where the ligand 
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: &+?iilfi 
: ciicix -. 

_g; -‘, ._ 
-dmpe 
dppe 
dw= 
dq 
Fc 
ind 
Mein 
Memnt 
men 
MePapby 
nbd 
oep% 
pda 
phen 

PY 
P= 
sal:NPh 
salen 
salophen 
tcne 

thf 
to1 

.Y, 25 

(H~2cH2) 20 
dicxan . 
1,2-dini&hokyethane 
dimethylglyoximate- 
X,2-bis (dimethylphosphino)ethane 
1,2-bis(diphenylphosphino)ethane 
bis(diphenylphosphino)methaue 
duroquinone 
ferrocenyl 
indeuyl 
2.3-dimethylimidazolyl 
S-methylmaleonitriledithiolate 
menthyl 
<E)-5-methylpyridiPe-2-carborcyldehyde-21-p=*n~ 
norbornadiene 
octaethylporphyrin dication 
pyridazinedicarboxylate 
l,lO-phenanthroliue 
pyridine 
pyrazolyl 
[PhN:CHCSH@-o]- 
ethylene-1,2-bis<salicylideniminato) 
o-phenylenebis(salicylideniminato) 
tetracyanoethylene 
tetrahydrofuran 
to1y1 

+-LIGAIJDS 

(a) S&,pZe cm~bmgIs, carborg &d&des, izaZ&?es ant? pse?rdokaZic?es 

[Structures I - 51 

(I) V-C l-931(9):, linear P-N-P in cation. (2) NaCl-type ionic structure, 

no Tl-Co interaction [Tl-Co, 3.55(l);], but CO directed at Tl. (3) Cr-CO 

cis and trcma to I, 1.893, l.S59;, respectively. (4) Fe-CO(=) - Fe-CO<cq), 

0.045(12);; Fe-CN, 1.928(8);. (5) From oepE2 -I- [RhCl(CO)2]2, essentially 

planar [oepHk]2C cation. 

(1) CC PhJP)2N][V(Co&] [311 

0 0 

=\ /c 
CO--C-O-T1 

c' / 

4 
? 

I C \ 
o----$-l \ 

co 
OC ,,/r,CO 
0c-y 

/ \co 
; 

(2) TI[CoK0)4] [21] (3) (N4P4MqJ [CrI(CO&] [23] 
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(4) (P%P)2N[Fe(C0)4(CN)] 1241 (5) [~e,H,]2+2~RhC12(CO~~~5~ 

(b) 

(6) First structurally characterised trmz-diimine complex. 

(7) Intramolecular C-H... N bond; coordination mode of chelating ligand 

determined. (9) Bridging phosphinimine ligands in-zitterionic (Phg?f - %Z) 

form. (II) From Cr(CO)G + We2As(O)OH, Cr2Ask metdllocycle in chair form. 

(12) From k'(CO)s + P$feg, 'skew-boat' conformation for Pg skeleton. 

(IS) First bridging PhN2 group. (16) Unsymmetrical CO bridge compensated 

by less unsymmetrical u-amid0 ligands. (12) Confirms internal asymmetry in 

P(ONe)s groups found by IR. (20) Geometry intermediate between TIP and SP, 

shows rapid site exchange of 3 CO groups. (22) CO, KO disordered. 

(23) Ordered model suggested by bond parameters: CO-C(N>~, 1.70; CO-C(N)'*~, 

1.1-6;;. (25) Ligand H-bonded to coordinated water. (kkz) From 

Rhdl(C0) (PPh3)2 -i-Y&TCNEY],. cyanocarbon bonded via N, slight delocalitiation 

.(cf. delocalised K2[cis$,(CN)S]); one Rh severely distorted square planar. 

(26) Unusual IrNC4N metallocycle from condensation of CFSCN and CEi$MeCR2 

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



0 0 
0 0 H cc 

oc-cr-N 

(6) [Cr(C0)5]zNzH2[55] (7) Mo(C0)4(Mepaphy) /j58] 

tie 

(8) Mo(C0)3[NPMezL [35] 

0 

oc Lo 
-Ye-co 

OC I 

(IO) Mo(CO&U$S,) [25] 

(91 Mo,KO&(NHPPh,), [365] 

(11) [CrtCO&]z(AsMe&, b70] 

27 



(12) WCCO~ @Me61 @31 

N’ 
Ph 

Ph’ 
N 

Me groups omitted alkyd groups omitted 
._ 

CF 
3\/ T3 

c 
F3= ’ ‘CF, 

(15) [Mn(C0)4(N=NPh)]2 [207] (16) Mn.-JCO),[N=C(CF,&& Cl4 

0 0 
“,i 

0= 
+=-co 
3 

(17) Fe(CO),(py) [411 (18) FeKO),(pyrazine) c411 (19) irans-Fe(CO~[P(OMe)~~ 

OC 
)Fe 

I -co 

s 

H2 

ph\P/;\ /Ph 

PhA \ I/‘\Ph 

,Fe\ 
OC =0 

(20) FeKO),(dppm) [283] 

Me? 
I 

MeO1p,OMe 

I 
OC- Fe 

/co 

I 
‘CO 

HP’OMe Me0 1 
Me0 

CO p\s~%fpo 
Ph’ \ C 

Ph o 

(21) Fe(CO&(SbPh_J [235] 

0 
X 

/pph3 I -- ,Fe o/-x \X 
‘0 

(22) ~eKOKPPh3)~NOi, fl99] 
CO,NO indistinguishable 



(23) Co(C0&(NO)SbPh3 [210] 

CO, NO not distinguishable 

0 

(24) [Rh(CO,{O~CH,,,PPh,$P~ 

.29 

(23 a) coKOK,oH,,Ne) c80J 

(25) ~Rh(CO,cH,O)Co[tCH~~O(CH2)2PPh~~~]P~ [291] 

L 

0 

(25a) [Rh(CO)(PPh3)~]*C~(CN)6 [37O] 
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CF3 .o 

(26) Ir(CO)(PPh,)irNHCtCF,jl2C(C3H5)) [275] (27) Ni (C0)2(PPh3)2 -[318] 

F3C, ,'+" 

F3CHP 
\O\\ I- 

Oc-Ni-C-Ni-CO 

1 \p.CF, 

F3CAp\ / ‘CF, I 

(28) Ni,(CO),{s[p(CF3),12)3~ [A 

(c) Carhnyt hydrides ad haZidz s conCa5ning Grffdp V donor t%cZEXiS 

[Structkcs 29 - 383 

(29) Distorted octahedron capped by H; dnpe ligands disordered. 

(30) l/2/2/2 geometry, intermediate between capped trigonal prism and 

capped octahedron, I in unique position. (32) I caps trigo-;ial prism. 

.(33) CO, x0 disordered, long i&-I, 2.823(2L (35) w(CO), 1885 CE-1, 

long Ir-CL, 2_619(6):, leads to ready for-ration of [Ir(CO)(PKe$'h)31C. 

0 0 
PMe2Ph 

“\Y / 

*“,w,+zo 

(29) TaH(CO&(dmpe& 

’ Me2PhP \pMe Ph 2 

(30). [WI(COl_,(PMe2Ph~~BPh4 [281] 

-. 



(31) {WI..JCO$[MMe,AsZtC~)= 

C(CF,)AsMep])+ [73] 

6 b 
(X=C,N) 

(33) RuIKO)(NO)(PPh,)2 [313] 

I/ I 
oc- 

Me 1’ 
‘P 

MC ‘Ph 

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

(37) [IrHcCO&(PPhs)]zSOz 
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c3281 

(32) [WK0)4(das)]13 [129] 

@ 
0 

“\,,/“’ 
OC 
/\ 

cO 

(34) 11-Cl(CO)~(py) [32] 

I Ph,P, / H 
Ii-------PPh3 

Ph3P’ 1 
H 

(36) [IrH2(CO)(PPh3)3]SiF5 [362] 

I 
Ph3P - Pt-Cl 

I 
CL 

(38) PtCI$CO)(PPh3) [198] 



: 
(39) Fram.~fo(I~~,)(P~:e,Ph)4 + 502, ti%z spontaneous ke&+on.of .. :_- -. -.. : : 

.. :. 

Ho(CO~)~(PK&Ph)‘~~; -- (4U). Nonode&at& e-thiodil;eto~.~te;: $) 1 Li&i ._. . ‘-I_ 

S-bollriad, intemzolecular I&H_._0 bond, (43).- Distorted'&nt&onal .: 
: _: -. 

:._ 
bipyramid, axial .CO; for dtc with S in both positions,..Re-S(eq),.Re-S(ax- ._ _.:. _ : ; 

2.433, 2.516, respectively. (45) FromRe(CF3)(C0)5 & CS,... -(dSj.. Orange '. 

0 
isomer. (&7) Rh-0, 2.049(7); F-O, 1.52(l)A; latter retains considerable. 

bond character. (48) Chelating pyridakiuedicarbox,Flate; .solvated HkO 

fomls 3 O-H . ..O hydrogen bonds. 
:. 

See also: 210, 211, 212. 

P 

\ 
o-,c-O 

//O V&o 
-MO 

NM0 

ocp’cl c’o \ 
o/ 

0' - P 

(39) [Mo(CO&(CO) (PZle,Ph& [358] (40) {WtCO&[S&,H,S, = 

CHCOCF3]}- DO41 

Oc co 
y// co - 

o”*‘J\ 
0 s 

1” o d= 
c4l.j WtCOl$iH~ 

NH 
I ft z 

S’ =* Et'N-?-s, 1 S 
s.. -- - ,it 

&- Re-s,C-N, 
s’l 

Et’ 

f&s 

Et+ ~- 
Et 

[59] (42) wrcogs= (43) ReKOlJS,CN Etd3 !I 721. 



_. _: ._ -.- .~ I 
:..: ._.. . . . 

33 

(44) [Re(C0)4(SaPEt2)]e [132] (45) Re4(COI,&CSB12 [197] 

(46) 

Ph3?, / 
Ru----~~~~ 

Ru (CO) (PPh,&[S,C,tCF, 

orange isomer 

ij-Rh-CO 

I / Ph 

PhAplPh 

(48) Rh(pda)(CO)(PPh$ 

,J 13341 (47) RhCI(CO&!OPCyJ) C2221 

E-1 

(e) Thiocarhnzy 2s 

[Structure 493 

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

(49) Ru,Ci,(CS)(PPh,& [368] 

(f) I.socyzn.&?e~ conpZe=es 

[Structure SO] 

(50) El-co, 1.74(3); xll-CBPh, 1_92(3);;. 

See also: 52. 108, 215, 32?, 321, 328. 

Ph’ 
N 

Br ‘Ph 

(50) MnE3r(CO)3(CNPh)2 p77] 

Tg> Cmber.e and cmbgne cmnpZezes 

[Structuies 51 - 841 

(51) Planar C-bonded ircidazole confirmed, Ru-C 2.128(4);. (52) Ru-C bond 

.lengths: 2.045.(carber.r?, 1.979 (isocyanide), 1.825i(CO). (53) High 

i%ms influence of secondary carbene: J&-Cl(krans-Cl), 2-36; (tzmzz-carbene), 

2.445;;. (55) Planar chelating carbene. (57) Ylid formlation favoured 

(tetrahedral C) with organophosphonium ion, 1X-C 2.096, P-C 1.745;. 
: 

(58)(59) Comparison of cia-tram isomers; Pt-C bond order % 1, izwzs 

.influence: carbene Q PR3 > Cl. (GI) Carbene almost planar, 

perpendicular to-_Pt square-plane. (62)<63)<61) Comparisou of three 

: 



.__-” . . 

: . . . 

.’ 
36 

: 
karbyne~compleses: El_=& 1.69(l), l-63(3), 1.90(S); respectively; 

Cr(ld)-I b&h near covalent radii SUSI. 

See ad: 708, 220, 228, 318, 321, 3(73. 

Me 

-=I- 

Me 

N-_-,-N 

Y H3N\ R”/NH3 

H3N’ \ ‘NH3 

6 

(53) trans-[Ru(CO)(C-Meim)(NH3$]PFs [30] 

Ye 

Me/N \/ H 
C 

I /=I 
Et3P- 

Cl’ 
Rh- 

1 

PEt3 

Cl 

(53) RhC13(CHNMe21(PEt3)2 [IS21 

1 

(52) RuI,(CO) (PPh,) (CN tol-p) (CHNMe tol-p) [307] 

MC? 
Ph 

\ 
N- 

I 

-d 
N-Me 

’ y,rh-&(ph 

2 

(55) RhLJCOXCPhNMeCPh=NMe) b80] 

(54) Rh[C:C(NMeCH&] [N=C(CF&](PPh3)2 [346] 

Ph Ph 

(56) [RhCKpy)~CPhZjJ2C0 [312] (57) Ni(COI$HMePCyJ] 12471 
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PMeaPh 

M”\ 
/.,-ye 

pt\ 
/ 

Me,PhP 
C\+e 

Me- 

(60) trans-(PtMe[CMe(NM~~~(PMe2Ph?jPFs [;33] 

Me,PPh 0 
\ 

Me -Pt 

-0 
\ 

Me2PPh 

(61) trams-[PtMe(CH2 )(PMezPh);lPFg [231] 

/ H I H\ 
AI--N 

-?\ ’ 
,_N-Ar 

:C- Au-C’ 

H-N’< 1 \N-H 
I 

Ar A< 

(61.d [AuI&&Htol-p)2@+ [295] 

Ar=p-to! 

Me 
I 

OC ‘So Me 

o~cr%<Me 

I 
Br Me 

(62) CrBrKMe)KO$(PMes) 

Me 

I 
k’h 

/ 

Oc, /CO ;I 

AC’ 

Cr 

I 
‘co.. 

I 

(63) CrI(CMe)(CO& [26] 

OC F 
\W/CO 

oc! --?-co - 

.I 
I 

!64) WI(CPh)kO!, [26] 1 ~: 



,_; ~EStru&lre~ 65 - 971 
-. ::. 

(65)' Slightly distorted pentagonal bipyramid, axial Cl. 

(67) Li interaction at three edges of octihedron, Li...Ne, 2.17:; 

tetrahedral Li, dioxaa connects Cr anions, i.e. CCr[~-fe,Li-2(diox)5]3),. 

(68) Eclipsed (D4h) structure attributed to 6 component of quadruple h!o-30 

bond. (74) Non-symmetrical intrarcolecular H-bond, no evidence for 

&s-influence on Co-C bond. (77) From [Co(py)(drog)2]- + DDT. 

(78) Distorted octahedral, axial He; Co-C 2.04>;(&s influence). 

(79) Co-C o bonding favoured. (84) Equ5valence of Et protons in 'H 

NKR spectrum accidental. (85) Unusual product from NiCl(Br)z + NAsg + 

NaBPh4 in refluxing EtOH; TBP. (86) Tilted ligand suggests 

pseudo-phospha-ally1 type interaction. (87) i-bonded acac, 2 CC groups 

not parallel. (88) IIB(pz)s group bidentate. (90) tram-Styryl group 

indicates stereospecific oxidative addition. (92) Acylinzino complex fron 

PtIpre(PEt$z + p-tolNC, refutes 5-coordinate structure proposed from EXE. 

(93) Strong tims influence of aryl on Pt-CO, 1.97; (cf. [PtCl(CO)(PEt3>2]+, 

1.78;). (94) Unexpected trms configuration; loug Pt-P 2,302;. 

(95) Cubaue type, triple-bridging E3 groups. .(96) Eight-membered 

(PCCUC)~ ring, linear C-Cu-C, weak Cu-Cu interaction (2.643;). 

(97) Planar anion, tetrahedral Ag coordtiated by N, Ci of NO, and N of CM; 

infinite 2-dimensional layers. 

See also: 60, 61, 739, 176, 228, 235, 236, 237, 238, 261, 247, 260, 301, 302. 

Structures 182, 383, 366a, 382a, 382b c0ntai.n D1:D5 - CSHS groups. 

,,_,;yp/“-i 
“+-?!o 

,NLMe 

Me. Cl 

.(65) TaCl,~e[ON(MelNO]2 [I61 
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(66) TaC12Me~MeC(NCy&,]2 t294 (67) [Li(diox)]3C,rlvle6 [I291 

(69) No structure 

CC CL 

CL / ’ CL 

.y 

CL 

OC,,,/CO 

OC’ 
I 

-‘Co 

C 
0 

(7?)MnKO&g&J [69] 

(70)cis-fMn(COMe)(COPh) (COti /joEi] 

Me 
I 

(72)FeMe(COXC&&) 196] 



(74) CoMe(H20) (dmg), [521 

0 0 

N 

__-H--- 

‘N 
_ Ojr+Me 

Me+ / 
/ N’ 1 .o__- H-’ 

-‘O 

Me I 
Me 

(75) CoMe(py)(dmg&. n33] 

(78) CoMe2cC,,HlsN40z 1 b18] (79) CoMe2[(CH,),PMe,](PMe, I2 [98] 

‘1 
F-C’+ 

-I 
pp% 

(81) No structure oc- / 
Ir-CL 

/ 
Me I ph-p I 

CL 

(80) ( Me,PhN12 [Rh&tCOMe),(CO&] [273 (82) TrCL,KH~I~CO)(PPh,), [319] 
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Me 

(86) {NiECH,),PMe,], 

(88) Pt MfqKO)[HB(pz~ [74] 

(85) [Ni Ph (Nki31].BPhq[35~~ 

Me 
/ 

3 

(87) Pd (acac),(PPh,) [283] 

CL 

Ph\\ I y;Me 

lP 
-Pt -P, 

Me I 
Ph 

H2c Me 

ME-?/ 
\ 
he 

(89) tim-PtClUZH$iMe,kPM~h& [?I 



Pi 

E$P" I 

~~)trans-PtI[CMe:NC,H,CI)(PE4h k23] (92)trans-Pt(C2C6YOOH)2(PPh3)2~67] 

7 
s/” 

Ph 
\ T /' 

Me/P 
-Pt-P. 

/ I 
\ Me 

Me Me 
C 

& $ 

it 

Me Me 

(95) [PtMe$N&[9d 

(96) [Cu(CHz),PMe&~4] 

A\g 
N 
\ 
C 
\ 
c. 

AgwN/ C-N-Ag (98) No structure 

As 

(97) AgC(CN)z(NO) b8] 
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(%?)- Ketallated diimide, planar &elate ring, IiH located in difference 

Fourier. (102) Confirms tr&s nitrogens; puckered chelate ring. 

(103) Identity of "Ru(dmpe)2'1; previous unit cell in error, giving . . 

insoluble Patterson. (104) Ir-P(trmzs H), 2.396; others 2.3&6, 2.36g. 

(105) Chelaie ring strained. (10.5) Rm?~-chelation by P; Pt-P-C 103' 

(deformed, espected 116“). (106~) o-n~k+Ketallated phenyldiosolane ligand; 

complex forrred by Grignard route. (IU7) Addition of Cz(CFS)z to acac 

ligand [cf. (159)]. (200"~) From TCNE oxide. (209) First structurally 

characterised ort7zo-t,etallated S-donor ligand. 

See also: 231, 302. 

UOO) Ir;lCI(C6H4N=iJPh)(PPh3)2~51] 

I 

(99)1rcl~[CSH,(OMe)N=~~](P~h,~[34~] UOl) pdtapol&salophen 

Me 

bd 



\ 
Ph 

(104) IrH[GH4PPh2 ).$PPh$ [35&j clO5,(Pd(OAc,[CH~C~H,peuf Lo-totq)2 [332] 

(106) PtCl(Ph2PCsH4C=CHC6H4PPh2) [316] (106a) Cr (C6H&Hs02 I3 [277] 

Me 

5s \ =F, c/ 
Me, 

c=c’ &\ 
C 

c,= =o / \“d 

C \ /Me 
-,c=cY 

C \ 5= / .CG 

0” 
o= 

Le 

(107) Pd tacac C4Fg12 [184] C,O8j[PMCC5 &,] KNBut ,@i-ButI~NEt&‘18] 

N 

(108a) Pt [k$C~)40] (AsPh3 I2 [335] 

oc- “0 ‘c 
3) M&i-&$Me,:o,, (PPh,) b89] 
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Ph,P PPh3 

\Pt’ 

Et0 

(ln) Pt(CgHgOEt)~PPtQ2 &J-j 

UlOa) Rh(acacXpyI&H,) @29] (112) Pt [C,H~(CNIJ t PP~& [342] . _._ 

(b) OZefin cotnpZe=es ’ 

[Structures 113 - 1291 

(115) Feistys ester complex , &s-Fe,- ester groups- res&l&ik Q-tilted out 

of Cs-ring plane by 37.6". (118) 2 exktibmorphs in cryst&ographic unit;. 

short Rh-F, 2.162;;; C=C inclined 13.T" to-mid-point plane. 
: .: 

'-: 

: .; 

_:. 



_:. : 
. ..-~'<119).--Comparison with &zobenzene derivative. (121) Allene C=C: 1.30 (free); 

y..: :.. o :. 
-1.40A<coinRlexed); H atoms bent back 26". (222) 2 s-ccs,tTms, 

..- _l S&s,cia; CsHs solvate contains 3 &s,tkms dba ligands. (123)(124) Rings 

essentially uuchanged by coinplexation. (126) Establishes absolute 

koafiguration of chiral centre formed by olefin coordination. 

(127) Zwitterion; crystal races&c with C(2)(R):C(3)<R) and C(3)(S):C(S)(S) 

<latter illustrated). (128) Reacts with ethoxide to give (111). 

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

differing Pt-C and Pt-P bonds. 

See also: 165 (u2-C5H5), 217, 236,.239, 242, 243, 364, 365, 366. 

OMe 

(113) Cr(C0)4[C7H8KIMe)2] b? 3] 

Me-O 
O-Me 

‘. -co 
oc-Fe, 

I co 

s 

(115) Fe(C0)4~4H4(C02Me)2] @:sS] 
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(114) 

NC 
I 

, ,C-CN 

[< I 
N fwo------ S 

/\ 

\ 
‘/C-N--- Pl- 

s\_/S 
\ 
Pr 

r 
AN, 

Pr Fr 

MoOE$NP~ 12(tcne) [2l7] 

.O 
iii: 

0 *s co 

OCZje,e ‘* / 

0= =0 

(116) Fe(CO),(CBH6S02 > [84 



(119) NiWans CHPh=CHPh)(P.(tol),)~ [363] 

/\ 
C- // -2 

H2c (122) Pd,(d ba13 b55,356] 



=,L NH, 

\ J /---PtLcL 

\ 
Me CL 

(127) PtCL,(C&N H, 1 [22] 

028) Pt(CgHg)(PPh& [@3d 

9 
N-O 

O-N\ 

0 

(129) Pt(NO&6H,CH=CH&H,N0,)(PPh3)2 [3:3541 

47 

(c) AcetyZene compZexes 

[Structures 129a - 1381 

(131) DihedralPdP2/PdC2 9.7". <137)(238) Zwitterionic complexes, no 

Re-Cu or Rh-Ag interactions. 

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

Ftl 

I 

‘2 F/(-j-\ 
P Ni-CO 

I I 
oc-y \yPTPh 

C’/ 
Ph 

I 
Bl!’ 

(130) Ni2(CO),(~C,But&b20] 
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i 
PhMe2P 

tie 

E3= 

/c--c 
kFx 

Ph, ,Ph 
P-Ph ! 

F5C6 .-cu .___ 
‘c+_-*= C 

,c6F5 

C c-0 ;+ 

‘de’ 

Ph3P =F, 
/I 1 

(736)Pt ~$C&i4N~CoCLr]cPPh& b%] 

C135)PtrC2(CF,)21(PPh3),!C3253 t137)Re~u(~~F~)F,),(CO)3(PPh3),f36~ 

(138) RhAg&CGFs15(PPh313 [374 



. . :_.-: :_ 
._ _ _;_ -: .. .I .- 

..-.-.. : 49 
_ ._ 

::,CStq~ctures 139 A 1421 -._ 
_- i 

(139) First stable aminomethylene derivative. (140) Hydroxyl H of one 

: 
ligand transferred to the other, which bonds via r-bond of XH=h?>le group. 

: 

(141) P2NiCO approximately coplanar. (142) Crown structure. 
\ 

See also: 219, 302. 

(139) Mn (CO>,(CH2~NC2H4) 

Ni 

/ 

-l=Ph, 

Ph,P 
(141) Ni[(CF3$CO](PPh,? [322] 

II341 (140) Ni(sal=NMe& b67] 

(142) [Pd(PhNQ)(PBu;I$ [402] 

q3-LIGANDS 

(a) q3-AZZyZ compkzxes 

[Structures 143 - 155] 

(245) Stronger C-H... Ho interaction than (I&), with Ho-If 2.27 (possLb.bly 

2.15:). (146) Interaction of aliphatic C-H competes with formaticu of 

+C7H,. (247) Confirms endo attack of diene-Fe(CO)s under Friedel-Crafts 

conditions. (149a) Two P atoms form trms chelate. (149). Ally1 occupies 
. . 

2 positions statistically. (I&a) Lrgand = q3-pinenyl. (152) Absolute 

configuration R. (153) Conformation of ally1 may indicate Ni-H(Xe) 
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-\ 
CF3 

(143) M=Mo.[77] 
M(0,CCF,)(C0)2(C,H,)(dme) (144) M=W 

(145) MoKO),(CH,CPhCH,)[Et&Upz :,,I [227] 

Et 

(146) Kylo(CO),(C,H,I[EtJ3(pz),l [201-j 

: .. 

oc -. . . 

(.+47) [Fe~COf3(CHMe~CH$_CHM~CMe~I]~ [%?I 

., .. 0 ._ 1. .- 

(148YCp(CO$(C3Ph;CO) [Zi56] 

: 
.- 

:. 



-\ 
CF3 

(143) M=Mo.[77] 
M(0,CCF,)(C0)2(C,H,)(dme) (144) M=W 

(145) MoKO),(CH,CPhCH,)[Et&Upz :,,I [227] 

Et 

(146) Kylo(CO),(C,H,I[EtJ3(pz),l [201-j 

: .. 

oc -. . . 

(.+47) [Fe~COf3(CHMe~CH$_CHM~CMe~I]~ [%?I 

., .. 0 ._ 1. .- 

(148YCp(CO$(C3Ph;CO) [Zi56] 

: 
.- 

:. 



(149) Ir(C,H&PPr& [97] 

Ni- 
MO . ._ 

yTt Me 

(149a) t+)-NitC,oH,5& [220] 

Ai 
Pr$P’ ‘Br 

(150) [NiBr(PPr~i1]2CgH,2 [271] 

Ph P-PPh 
2 \N/ * 

--er 
I 
I 

et---&i 
/\ 

p%pwPPh2 

(151) [NiBr(dppe)lzCeH,2 [271] (151 a) NiMe(CHMeCHCHMe)(PPriPh) [I941 

(152) NiMe(CHMeCHCHMe)[PPr’tmen&] [I941 (152a) NiBr(NCMe)(CH2CMeCHC02Me) [43: 

. 
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(155) PdCI(PPh&l(HC ’ &] [308] 
4 
.I 

(b) Ligmzdsbonded z;ia n1 + q2 gro-xps 

[Structures 156 - 2573 

(156) From RhCla + allyl alcohol; PJ12C12 dihedral 162': H-bonding 

O-H... 0 or O-H_._ Cl with solvent MeOX and coordinated OE. 

See also: 239, 218. 



(Isa) Froi.C2(Ck3)2 + Rh(acac)(C$t12); fluxional in solution, probably 

.- involying labile $0. -(159) From.C2(CF3)2 + Ir(acac)(CgHlp), mode of 

addition differs-from (258); alkyne- also adds to acac group [cf. (XV)]. 

(158) Rh[C8H,&(CQ](acac)(OH,I [781] (159) Ir[C,H,,C,(CF,)2![acacC2(CF3)27 [181] 

[Structures 162 - 16&z] 

(162) Normal rearrangement of tricyclic precursor redirected ir presence 

of MO, which interacts with 6x system in intermediate. (164) From 

[Rh(mnt)(CeH12)] + MeI. (165~) Duroquinone has boat conformation. 

See also: 398. 

(1601 
(161 I 

No structures 

(1621 Mo(COl&,H,,) [I251 

ci \ 
NH2Ph 

(163) RuCyNI-1,PhIpbd) [200] 



(164) Rh&d)tMemnt) [1:117] (165) Rh(dbac)(C8H&12) [117] 

0 

U65a) Ni(dq$ [216] 

(4 ~ycZic n'+ Ligands ~qcZobutad~enesl 

See: 250, 252, 252, 323. 

(4 AcycZic r)k ZQmds 

[Structures 166 - 2671 

(166) Non-planar C(CHz)s ligaud; discussion of X-ray trans influence with 

Cr, Efn, Fe complexes, o, n donor-acceptor properties, using M-CO bond 

lengths, u(C0). (167) From I-brom&2-bromomethylnaphthalene and Fez(CO)o. 

(169 Cr(CO~(PPh3j[CC(CH2)3‘1 [261] (167) FeCCO$K&&J [257] 



‘. 

e,. 2,2,3,4-R" dienes 

-. [Structures 168 - 2781 

55 

'(168) Conformation of tricyclic ligand similar to iron coq?lex (273). 

(Z69)(170) Confirmation of ST, anti geometries established by NRR 

studies; H Located: a&i-R 30" away from metal, syn-H 20' toward metal- 

(177) From thermal ring-closure of cyclooctatetraene complex. (172) From 

Fe(C0)3(C7Hg) + C2 (C02Me)z in (Zr -F 6r) cycloaddition. (274) Complex 

resulted from attempted synthesis of heptafulvene derivative. 

(176) Bond lengths indicate a,2a geometry illustrated. (176) Hydrocarbon 

Zigand is allene dimer, also forms metallocycle with second Rh atom; latter 

bonded to y-C of acac ligand. 

See also: 241, 247, 269, 332. 

(170) anti-Fe(CO),(MeC,H.&HMeNHPh)[l61] 
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(173) 

/\ 
o= co 

Fe(CO&(C,oH,2) 

‘, ,’ 
Fe 

OC’ y-CO 

(175) [C&FeKO$ [236-j 

(1741 [Fe(COI&C,6H,, [234] 

(176) FetCO&(C&,) [70] 

(177) Fe(CO~tc,H$CHO)NtCO~Et,Et8 n12] : WV3 Rh2(acac)2(PPh3)2(CsHg) [229] 



-. 
.: :[Str&ure -1791 

(i79) From barbaralone + Fez(CO)g; ref. 85 suggests 'bomobutadiene' 

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

-: 
I -. 

OC\ &” 

0= 
/ 

I 
a 

(186) NO structure 

oc 0 

(179) Fe(C0)3(CSH80) [84351 

(g) 1,2,3,6-n4 f 1,2,3,n-I?+ iigands 

[Structure 1921 

Fe(CO), 

0 

(181) Fe2(C0)6(C,,H,00) [8 

r+LIGANDS 

(a) @c?~Op?ZtQd&ny~S 

[Structures 182 - 190 1 

3 

(782) Tetramer formed by n1 interaction of C5Hg groups with a second Nd; 
-. 

mainly ionic bonds, spatial arrangement results from maximnm cation-anion 

contacts. (183) Diner formed by bridging nl; n5 - C5Hg groups. 

(184) Random mixture of enantiomorphic pair of molecules. (285) Two 

n5-GsE5 rings; third forms 3-electron n2 linkage. (189) Migration of 
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W3’2) [Ncl CC5HaMe$]d [367] (183) [TTh(C5H5)2(CgH4)] [2&T; -. 

(186) 
I -_ I_- , (187) 

I , 
I I 

& 

: 

Q 

(184) U(C,H,)4 [213,214] (185) Ti CC,H& [l45] 

I 

-p\” /I 
-Ph-P-Co/ - 

P/h 1 
\ 

(188) [Co+& [Co13(PPhB)] [6l] 

: 



_y 
59 

_. (ITS). ‘.. C’&&&c&ny 2 ineta ha2ide.s 

-[Structures .191.- ZOZ] 

(191,, (196) - (200) Structures determined in connection with discussion 01 

bonding in bent M(C$& systems. (192) Twinned, a-&-e Zr-0-Zr 168.9" 

(cf. linear Ti-0-Ti). (293)(194) Isomorphous, Ef compound contains 12.3%': 

(295) Steric interactions in expected (n5-fluorenyl)zZr complex eased by 

opening of ring planes angle to 125.6", and displacement to give q3 and 

r$-fluorenyl ligands. (201) From ruthenocene + 12, rings eclipsed, ring 
.’ 

planes at 32.2". 

& -. 
(192) [ZrCKC,H&O [214 

(195) itC12(~3-C,yg) 
(+C,,H,) @66] 

MC l,~C,H,12K Hz&] 

(193) M=Zr fi16] (194) M = Hf bls] 

(196) See 
underU91) 

a’ 
Nb- 0 -N,b 

\ 
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(200)-M=&,‘X=Br 

(205) M= Ti,XX=S5 [65] 

<f) CycZapentGdienyZs containing other mrionic Zigmr~s 

[Structures 202 - 2061 

(202) N-bonded cyanate confimed. (203) EPR on complex dopedwith 

O.Z%V; El0 calculations, bonding model considered. (205) Racemic form, 

m.p. 164"; mixture of [S .S + I? 
TX P 

.R ] 
T1 P 

forms. 

b 
(202) Ti(.NCOl_JC,H,)2 [E$7] (204) Ti(OCOAr)2(CgH5)~ [248] 

AI- =CsHJU02-~ 



.._ 
Ph 

: 

Me 

Sl 

(205) TiCI(OCsH,Me,l (C,H,) 

(C5H3MeCMe2Ph) [287] 

(206) [~CsH51~Mo(0HlNH2Me]+ [60] 

(d) CycZopen~adienyZmetaZ thioZate complexes as Zigmds 

[Structures 207 - 2223 

All_ studied to seek evidence for metal-metal bond; no unusual features 

found in Rh(C3H5)2 or N<CO), groups. (208) Formally contains Mo(IV), 

square planar Ni(II), long MO-Ni separation (3.39;). (209) Foz'mally 

contains Nb(V), tetrahedral Xi(O), short Mb-Xi contact (2.75.~). 

’ \S,Me 
Me’: 1 

MO , . 

(207) [K,H&MotSMe~RhtC3H&] tj92] (208) {kC,H,&MotSMe)ZlzN i}*+ b3l 
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\,/ ‘cb 
I 
Ph 

(209j{[(C,H,,,NbtSMe,] Ni}‘+ [253] 

(C5H5)2W(/GPh)2M (CO>, [?68] 

(210) M = Cr; (211) M = Mo;(212) M.=W 

{2/d) Dethiocnrbonylation of dithiof ornate from hydride f CS2. 

(216) Both rotational isomers in crystal. (227) Stereochemically rigid, 

with nl-ally1 group. (216) Dithiocarhamate attached to n2i211yl group. 

(219) Asymmetric bridging hydraside. (220) Contains dicyanosethylenecarbene 

ligand, extremely strong s-acceptor [cf. bridging C=C(CN)z group in (318)], 

through space CSHS - C=C(CN)z interaction, No-C(carbene) 1.833; (bond order 3): 

asymmetric Mo-carbene v-back-bonding, MO-C%, 166.6". (223)(224) Comparative 

study of P 
III 

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

complex with CuCl derivative. (228) Carbene complex from B$NC and product 

from FeMe(C0)2(C5Hs) + CyNC. (229) Confirms S-sulphinate. (229a) No Fe-% 

bond; distorted octahedral Sb,'4e ,3-centre Sb-Cl bonds. (231) Compl& 

contains ligand ortho-metallatc:d ly fluorine abstraction, and first 

example of (n-CgHQC5Hs)PPh2 ligand. (232) Metallocycle from 

Co(PPha)(PhC2C02Me)(CaHa) + Me2 maleate. (233) Linear Cog, bridging 

phosphonate ligands. 



. . . . 

Ph,P PPh, 

(n3) NbH(CO)(PPh,), K,H,) c3383 (214) Nb(SH)KO)(C&& c72] 

(2151 MoI(CO)&NP~)(C#~) b4l 

S 
II 

S' 
clN,Me 

1 

ke 
(217)Mo(co)(NO)(C3H,SC(S~NMe2)~7~ 

Me Me 
\/ 

63 

,.---) Q r* .’ ._-- 
\ . 

(216)MoGX&H$leO) 

(C H&2d 

.Me 

b 
P =P(OMe)3 

(220) MoCL [C=CrCN,J 

[ P(OMe),]2(C&l 

B501 
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(222a) MnKOl CS~K&l 
c33f 

0” 
(22% Fe (CO,, [PO (CF3 lz] ‘C+is )[49] 

Ph 



4 __---_ . 
\__o* 0 : : 

F 

(231) RuC&N=NC6F5 

(Ph.j=C&&&J @05] 

CO 
/\/ 

i 

-ix ‘, y-F 
F 

Ph 
/ 

Cl-cu’j 

‘C 

(2301 Ru(sPh)(PPt& 

‘C&I CUCL [353] 

,Me 

o 

\ 
Me 

(232)Co~PhC2C0.ple) (CHCC$Me&] 

(P&J G$-f,) [314] 

65 
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.- 
-- Ph : 

[Structures 235 - 2523 

(23E) Nb-'+H4 bond comparable to later transition metals, with H bent 

back from Nb. (238) From irradiation of WHz(CgHS)2 in mesitylene. 

(239)(240) Products from Cz(CF3)2 and MCl(C0)3(CSHS) (M=Mo, W, respectively). 

_ (241). From Fez(CO)g -!- spi~o[2,4-cyclopentadiene-l,7'-norcara-Z',4'-die?e]. 

(244)(265) Complexes from 6,6_diphenylpentafulvene and appropriate carbonyl. 

(247) No Fe-Fe bond, -complex from-6,6-dimethylpcntafulvene. (248) From 

nickelocene and dinethylkctene. (25U)(251)(252) Some rotational disorder in 

-CN group; Ph groups bent away from Co, in propeller configuration (twisted 

about axes 35"). 

Other complexes containing q5-CSHs groups: 266, 293, 299, 297, 299, 390, 305, 

.306, 307, 308, 309, 320, 377, .318, 379, 321, 327, 328, -$30; 331, 332, 333, 

351; 352., 353, 354, 359, 359rz, 361, 362, 369, 379, 380; 381, 382, 382a, 

-. 382b, 383, 390, 392, 393. 



..: ._, 
..~ 

: 
. . . . . . 

Et 

i235) ZrCL [CH,CH(ALEt2&] 
qQ* c24 

(237) ‘C5H& MoCLEt [603 

67 

(236) NbEt(C2H,)(C~,), 
cl311 

(238) W(CH&H,Me,>,rC#& @8d 

(240) WCL [C&E3 gj* 
GJ-kJ hod 
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OC-Fe 

(241) Fe(CO)$ZOC,H,FetCO>, 

(C5H4) b79] 

(242) Rh(C,H,) (CSPh_&L). 

bo2]. .’ 

(243) Rh(dba)fC&leS) 

WI 

(246) No structure 

(247) Fe&O) (Ms&C,H, I2 

c22zl 

Oc co 

M,(CO),(C,H,=CPh$ 

(244)M=Fe[226];(245)MJRu 

C242l 

..- 



.~. .:_ .-:..:_ .I . . .:. ._ :.- ,_ 

: 

._ I . . ._ ., 

.. : :: . . 

._ .._. 

tie 

(249) CO~~Ph2<SiMe3)2] 

(C,H,) [28Cj 

N 
‘c’ 

.-N 
_*C a ,----. *__- / 

I 

(250)Co(C4Ph4)(C5H4CN) 

Ed 

69 

I 

t7, ,_---_ \ 
-a___- 

I 

I 

(251) Co(C,PhJ(C5H& 

c3013 

CN group disordered 
I I 

(g) Substituted ferrocenes 

[Structures 253 - 2581 

(253) 4 independent molecules: 2 nearly prismatic (Q S"), 2 intermediate 

(@ 21"). (255) Rxemic form, m-p. 288', rings totally eclipsed, 

dihedral 10“. (256) Twinned; confirms structure formed from FcCMep 
+ 

+ C.?JI6 

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

(257) Confirmation and refinement using automatic diffractometer data; 

rings rotated by 8.5°frcm fully eclipsed. (258) Deformation of molecule 

to accommodate two en&-Me groups. 

See also: 366a. 
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(253) FeGJ-g 1 CC&Q 

(256) Fe(~H5X$&I fl86] (257) Fc (CH, I2 Fc [2X8] 

(258) FePZJ-&CMe,CH,C~eFc)(~H5 I [269] 

(h) AcycZic q5-Zigamis 

[Structures 259 - ZSO] 

(259) From Efn2<CO)10 and 2 trcpone molecules, one opened to give first 

from Fti(C0)3(C$I8) CHe2 
: 

acyclic n5-dienyl4ki complex. (260) Product 

maleate. 

See 2lso: 394. 

: 



(259) Mn(CO)$Q-i,,02 1 b84 (260) Fe~COI$Z7H&H.$CO~Me&$46] 

I+LIGAZDS 

(4 

71 

c@zic I+-zigcds 

[Structures 261 - 

(262) Structural studies in conjunction with XMR correlations, particularly 

a-tidal Ho located above naphthalene ring; some asymmetry in CL-Cr bond. 

(263a) Formed by pyrolysis OF As-donor complex; one As disordered. 

(264) Planar Mo2C12 unit. (265) Dinitrogen complex, mesitylene not 

quite planar. (266) Zwitterionic complex from RuCl(PPh5)2(C@5) + BPhj-. 

(267) H located at % 1.7A from Ru. 

See also: 360, 371, 372. 

(261) [CrCC,HeI]’ 

Me 

(262) Cr~C0L&&4) @45] 

O-H 

(263) Cr(CO),[CgH&o,H IBut] fi27] 
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Ph 

Ph 

7”‘. 

‘. 

\ /Ru+ ‘.--- , 

f=Vl-P ’ .’ :_- 

I 
\,Ph 

T Ph 
ph P< ‘f’h B’ Ph- \ 

Ph 

(266) RuV=,H5)(q-Ph8Ph3) (267) !j?uH(PPh3) (q-PhPP$)1* (268) Rh @OMe)& 

c29a c36d (q-Ph)BPh3 [296] 

(b) AcycZic r&i%gcuzds 

[Structure ZS9] 

(269) Complex contains two valence tautomers of cycloocta-1,3,5-triene 

as n 4 and $' ligands. 

n 

(269) FetC,H&l68] 
: 

, 
. . 



73 

. 1 

&LIGANDS 

[Structure 2703 

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

only. 

(270) Pa (C8H& [I 631 

[Structures 272 - 2731 

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

(272)(273) Further examples of n-borabenzene complexes; Fe complex Ch; 

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

(271) FeKOl,(C,H,N,Q,) bO] (272) MnK0)3<C5H5BPh) E23] 



: . 
0 . : 

(273) [Fe(C0)2(C5H5~BMel]2 b23] .. 

COPPER AND SILVER COMPLEXES 

[Structures 274 - 2821 

Complexes containing these elements have been listed separately because 

they often contain structural' features not generally found with the other 

transition elements. 

(274) Aromatic weakly bonded, displaced by 

(275). (275) Not fully refined; indicates 

olefins. (277) 3 parallel.linear chains of 

bridged by CFsCO, and CsHs. (279)(279> Ag 

olefin (indene) to give 

one benzene replaced by two 

Ag atoms, 3- and Q-coordinate, 

interacts with localised 

double bonds. (280) No Ag-aromatic interaction; polymer formed by 

Ag-N03 chain. (281) Ag bonded to active CHz of one acac ring;. also to 

Cl04 and Hz0 v?.a 0. 

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

(275) No dia 

(276) No structure 

(274) Cu,tO,cCF, lA(C6H6 I2 EO8] (277) ~_C6H&Ag02CC+$Xi] 

:. _’ .- 



_ -. 
:,: -- 

: 

(278) C,&C AgCLO, IA 4 H20 [57] (279) C,4H,o(AgCL04 )A b22] 

t 
Me 

75 

(280)(Ag2[C6H,(CH,CH=CH2 IAsMe,1}*+ (281) Fe(acac&AgClq 

c761 

H20 b49] 

POLYHEDP& METALLOBORAXE COXPLEXBS 

[Structures 282 - X38] 

(282) Ligand attached by one H and CM to different Cu atoms. (283) Product 

from oxidative addition of BgHgBr f IrBr(CO)(PXe3)2; trmzs influence 

B5H8 z= CO (Ir-Br, 2.638, 2.516kresp.); .<284)_ Stabilisation of B-H species 

by electron.-withdrawing group; (285) Mn bcnded via 3.Yi-H-B bridges, 2 to 



16 -: : -.. -.r,_ :_-_~ 
. ::_., ,; : : 

.: 
_ .: .‘, -:: 

op& face,. I to ~bas& of cage;'. Ha.rapidly,'e~~~anges.betrJeen.tb.~ee-B'atoms. 

(286) Unit cell h&dZ pair of 5- and 7-T@?',&~r&;~ open FfnBg-&s&r. -'.. 

(287) Crystal contains pairs of 8- and IO-sub&itked. isomers; -ether- I 

&lea&i; with rearrangemet of MnBg in (2861; (288) 'E&liex(&x.c&e 

omitted from previous surveys; Fe 

H 
I 

‘E3/ 

C,N/ -pph3 

/ ‘H 
. -H 

(2E) k”(NCBH3 )(PPh3 12-j2 k69] 

bonded to BqS; S and one B disordered. 

Mg ‘Me 

(283) 2-~rBr2(CO)(6Me3)~ 65H8 C-l 

(284) (~etCO&] E7H,$ EQl 

one H'hidden behind 6c2) 

(286) 5-thPf)-6-[~nKO)3$9H,2 b8j (285) (CO),Mn B8H,, 871 



(287) 6-@In(CO&]-IO- ~txN&ZH,,,O] 

w-4,2 t-l 

POIXHEDRAL M5?XLLOCARBOXANE COXPLEXES 

(288) [Fe (B,H,,S 2)2]2- [378] 

one B and S atoms disordered 

In all structures @ indicates carbon atoms. 

[Structures 289 - 3021 

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

(292) Cyclobutadiene analogue, Pt caps prism. (292) Nido derivative, 

Pt in prism. (294) Distorted bicapped square antiprism. 

(295) 1,2,3-n3-Carbadiboraallyl ligand. (296) nic?o-Polyhedron, 

fluxional with mirror image. (297) Terminal ll-vertex octahedron 

(CoC$3$3D~o)- (298) close-Icosahedron, bicapped square antiprism. 

(299) Short Co-Co bond, distorted icosahedron. (300) U-Apex 

docosahedron, Co bonded to non-planar &atom ring; fluxional. 

(302) Carborane bonded via R~-c o bond, Rh-H-B bridge bond. 

(302) C-bonded carborane; one PPr: ligand metallated to give 

3-membered ring W-P-C, considered to be stabilised Pr2P=CHEt ligand. 

RefeAncesp.156 



(289) cs ~oK~H~)cEI,H~]~~] doso-7- ~Me,P),Pt]-6,8-X&B~Hs b6] 

<290)X=H;(290X=Me 

Me 

Me 

(294) 2.9~~o(C,H&',lO-C,B,H, [911 (2951 Ni(PEt,),(Me&B7H3 1 n75] 

P = PEts 

Me 
e 

(296) ~"tcPEt3)~]Me..&B+-$ p74] (297) [(C~H,)CO~C,~,H,,)CO(C~B~~)~-~~] 



Me 

~8)l-~t(PMe2Ph)21-2,4-Me2C28gHgC'174] (300) Co (C,H&7,9 - Cz13&,) [37] 

mn) ?I 
(302) 

COMPLEXES CONTAINING KFaT_AL-XETAL BOXDS 

(a) IIomobinucZear transition met& complexes 

[Structures 303 - 3281 

(303) H atoms located, planar W(p-H),W unit, short W-I? 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, trczzs CS groups. 

(306)<307)(308) Classical ~t~~~ctures redetermkned to provide more accurate 

M-M bond lengths, in conjunction with NHR studies; bond lengths Cr >> Xo > I?; 

0 
Cr complex‘show internal strain, steric crowding, giving Cr-Cr 0.0&I loager 

than MO-MO. (320) From [Mo(CO)~(CgHg)]~ + S(NBut)2. (311) Another 
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- :. 
-z- -__ - -: . . . ‘I -..- I:‘-._ . . . . /{ -. . . . 

~, : _:--_,.- . . . . 
'_ ,.. : .. c y 

:.--._... _- 

80 -' : 
_. ... - : 

. . I__ ~_ ._ . : . . . . . . _. -,___;.~L; ~_,l ;. ._ .: . . : .~ 
.: .- : 

classical-structure redetemined- 

..-. I ._ :. :_. ..,. : ._ 
, rer;tovlng.-pr~~io~~-~c;;nsistencies .. ' : .. 

._ 

e.g. Fe-CO(terminal)~c Fe-C?(b&ge); 'record low;;;neie:'~~~~_c;li..(77_60);-' 1 
: 

. . (322) &h (329) completes-isoelectronic series of- binu&&r Cop;F&o--, 
.- 

I?ez2- carbonyls; Fez dianion staggered (D3d). i313) Contains- semi~bridgfig~ 

(3Z) Long Fe-Fe bond, 
.-. .._ : 

CO group. overall structure'related &that ... 

suggested for 0s2(CO)S; bridge CO symmetri~al,~ all Cots. rapidly &rambled. 

(316) Comparison with Fe;rJp, Fe,S, systems. (3X7)(319)(321) Series of 

structures determined in connection with NXR studies of.-intramolecular 

dynamics (cis-&runs equilibria). (318) cis-CS groups;containsbridging_ 

C=C(CN), group,similar n-acceptor properties to bridge CO; compare with 

(220). (322)(323) Contain short FeaFe triple bonds. (325)(326) Both 

from benzocyclobutadiene-Fe(C0)3 f Fe3(CO)i2; sym and unsym isomers not 

interconverted. (327) Identity of Fischer's "Rhp<CO)~(C511~)~" with this 

complex confirmed, (328) Early structure omitted from previous surveys; 

characterisation of 

121.10; shorr Ni-Ni 

t303I[NEt&~W&~CO>8] 

r401 

bridging MeXC group, dihedral between 2 N_$.CN planes 

bond. 

X = Cd,NO 

(304) W,HtC019(NO) 

[4d 



M2(C0)6C5H5) 

(306) M = Cr fj54] ; (307) M = MCI a551 
(308) M = W b55] 

But 

\ 
N 

d 

(309) [Cr (N0)2cCgH5)], [62] 

(310) [MOS(NBU~I(C~H~)]~ /$3] 

(317) Fe2(CO), (313) Fe, (CO17( bipy) p76] 

Ph 
I 

H2c‘P/ 
Ph 

Ph.;,Phj 

.BM) ~e2(CO),tdppm) [m] 

(315) NO StfUCtUre 

C 

(316) Fe,CCO$k,H, ( N H IS] [83] 
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(317) Fe&O)& N But K,H, I2 

i3351 

(318) Fe&O& -CO) b-C=CCCN)z] (C,H, I2 b78] 

Ph 

Me\ 
N 

.(320)No structure 

‘Me 

(321) [FeKZO)(CNMe)(C5H,)]2fi60] 

0 : 

(322) [Fe,tCo),tC,H,Me,S)]~ [2& 



: 

83 

sym 

(323) Fe&O~,(C,Bu~Ph,), 

p78] 

(32.4 [Fe(NO) (c~I-&& c64 (325) WQ&&#G 

(CO), (CO), _ 

Q---NeNi--_o 

I 
unsym A 

‘Me 

(326) Fe2(C0)6(C8H6) p21] (327) Rh,(COI,(C,H,), EOd (328) bi(CNMe)(C5H5)]2b30] 

(b) He-terobinucZear -k~~zsitio?z rietaz ccenpzexes 

[Structures 329 - 3333 

(329) Comparison with (312), Co,(CO>, revealed unusual differences, 

Co, Fe not distinguished, illustrated arrangement favoured. 

(330)(331)(332)(333) Series of compl-es studied in connection with IR 

studies of bridge-terminal CO equilibria; non-planar distorted N(CO)2*1* 

units, dihedral 148.0" (330), 154.6" (331), 133.7" (333). 

(329) ~m,P)2NJ [FeCoCO),I 
c471 

(330) FeCo(CO&(ind) 

b34 



(331) FeCo(CO15(PMePh2) 

(C,H,I [243] 

(332) FeCo(C0)4(C,HqKfe.& 

(C,H,Me) fl4-i] 

(334) Nostruct~re 

(333) CoNi(C0)4(PEt,)(CSHs) 

b4d 

<c) PoZymcLem dusters containing CO, PFtg Zigmds 

[Structures 335 - 3663 

(335) Corrects [H$fuj(CO)12]- formulation; comments on linear US bent 

M-M-M and M-H-M bonds. (336) Increased precision, 2 disordered 

'half-molecules' resolved; uusyumetrical CO bridges, solution dynanic 

behaviour discussed. (337)(338) M-M bond lengths discussed in terms 

ofcZosostructure or electron deficiency. -(340) Twinzxed, disordered; 

1r:prefers apical position with only terminal CO. (3GI) Co, Ni not 

distinguished in octahedral cluster, statistical distribution. 

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

adopted by congeuer elements as result of steric requirements. 

(393)(344)(345)(346) Series of cluster anions formed by stacking 

.triangular Pt<C0)3(u-C0)3 units; resulting Pt-Pt bonds same as in metal; 

steric requirements cause twistingof stack 

. . 



85 

(335) [Mn,(COl,,]- [13d (336) Fe,(COI1,~O1] (337) Fe,Pt(C019(PPh,) b73] 

(339) No structure 

(338) FePt2(CO&OPh)3j, b64 

(341) f$od N iz(CO)w~2- E353 

ii 
0 

isomer-A M = Ir. M’=Co 
isomerB M=Co,M’=Ir 

Proportion A:6 = 1:5 

(340) Co$-iKO),i [IOO] 

C 

0 
Building block: pt&COb$$-CO~]‘- 

(342) wi3(C0b(p-CO)J:- 1 
(343) 
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(d) PoZytaucZear ch.&e-ers con-bainiq Main Group Elements 

Istructses 347 - 359a] 

(347) 3 semi-bridging CO groups , octahedrally coordinated C atom. 

(348) First completely asymmetric cluster. (349) Central Rh linked 

to I_2 other metal atoms. (351) Paramagnetic, from Ni(C&>2 f S(NBut>2. 

(352) 3 of 4 facesbridged by E. (353) h'.d.; symmetrical bridging H, 

bent3-centre MO-H-310 bond. (354) Ligands crowd Nn2As nucleus, result 

in bent &-C-O (160"). (355) From isomer by insertion of bridg-kg 

AsMe group. (358) From c%T-CF$(A~~~~)=C(CF~)A~H~. (357)(358) Planar 

MI@&. ring. (359) Cis form, structure determined in connection with IR; 

NMR studies of molecular dynamic properties. (359a) Open Fe-Rh-Fe 

system confirms prediction of unstable cZoso-cluster resulting from 

substitution of CO by highly basic PPh2 groups. 

.. *_@p4 ~-)gi&-i~. 
.g OC 0: co 0 

(?47) ~e&tC6&]*"'._ (3481 Rh&(CO& [224] (349) ~h&,(Cb&& E24] 

Fk4.has 3 terminal CO; X den&e? : bridging 
all other Fe: have 2 

3 semi- bridging CO shown 
co ,.giYoup- - : 



,’ ’ & ----____ 
H’____j-_-----H 

(350) Os$l,(CMeKO)S 

r7:711 

(351) Ni,(NBut 1 (C,H, & 

I%4 

H H 

(353) Mo,H(CO),(PMe,)(C,H~)~~64] 

Me F2 

(355) tin,(COIB(AsMe~I [C4F4(AsMe2fl 

E54. 

(352) Ni,H;(C,H,), [215] 

(354) Mn2(C016(AsMe2)(C5H5) El-11 

(356) Mn2(C016(AsMe2) jjMe2As12C4Fi~ 

B65] 



M2 Mn4CC0),a 
(357). M= Ga 5 (358) M =Inb95,196] 

ph2 

(359a) ke2Rh(C0)4(PPh2)2 (CsH4Me12]’ 6303 

(e) PoZynucZeur cZu&ers containing n-hydroccrr3om ZiganaS 

[Structures 360 - 3733 

(360) Apparent folding of arene molecules not significant from disorder: 

I_ 
Nb-Nb bond order -5_ (361) Little Nb-Nb interaction, paramagnetlc, cluster 

held by formate, OH and 0 bridges. (362) Solved by directmethods gives 

no evidence of disorder (cf. ref. 143). (363) 2 unsymmetrical bridging 
. 

CO; correlation of Fe-Fe bond lengths with degree.of symmetry of CO bridge 

in seve&Fe complexes.. (364)(365) Formation of (364) from (365).involves 

CO elimination, M-N bond formation.;and changes iupPh2.bridge.(see.diagram)< 

(364) @ntains ferracyclobutene system. :. (366) C02Me grdup.derived_from 

methanol + CO group; (366a) First ferrocene derivative with metal~etal 

bond involving central iron atom; CSHs group also bridges:Au atoms. 



($67)<368)-- Stabilisation of pentalene and derivatives on- Ru3 clusters. 

I (369) One CgHg is r$ -tetrahydropentalen~l; second apparently attached 
., 

tb tti &I by 7-out of 8 carbons, geometry indicates isolated CR2 group. 

(370) &me structure in 2 crystal forms. (373) Non-linear trcmsoid 

3 Ir-EC-Ph (not cis bent); formal M-M bond order z 

(360) ~b,Cl,CC,Me&-j+ [304 (361) @C5H5)Nb (OzCH)(OH)-j30 @7,188-j 

(362) Mn3(N0)&,H,), (363) Fe,(CO)8(C4 H& 

fi42l b62j. 
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” 
F3C 

v/ 
q :.. : 

(365) Fe,‘CO~[Ph,Pcq(CF3.~] (366) Fe3(kO$(Ph2Pc4(6~)2~ 

(PPf-!*) [310]. (C02M@)(PPh,) [321] 

(366a) ~cnu,(PPh,&~+ (367) Ru3(COlB(C,H, 1 (368) Ru,CCO@C, H,(Si MS &I 

p48,349] r!53l D4Gl 

(369). Ru,(o3),C $- ~sHc$fq7-csHs ) k3.d (370) 0s3 (CO), (C4Ph4 > [313-j 

‘. .. 

. 



Co, (CO),(C,H,R,) p37] 

(371) R=H;(372) R=Me(disordered. 
mixture of o- and m-isomers) 

a 1.240 (14) A 

b 1.905 (9) 
c 2.305 (4) 
d 2330(3) 
e 2.277 (4) 
f 2.514 (3) 

Ar=Ph 
(.~‘3) Ir2Cu4(C2Ph)8tPPh3)2 [372] 

(365) 

1.39(3) A 

1.84 (3) 
2.241(6) 

2.173 (9) 
2.292(5) 
2.532U.U 

CunpZexes containing fZ!ransition MetaZ-Ma& Grozq meta2 bonds 

[Structures 375 - 3981 

(375) 3-coordinate planar Sn in new ligand R2Sn (R = bulky group). 

(376) Capped (Cl) trigonal prism. (380) Covalent MO-Mg bond, H not 

located. .<381)(395)(386) Cd-Xn bond givesdistorted octahedral Mn; 

comparison 4- and S-coordinate Cd, effective increase of 'or 0.; in 
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: 
-: cAvalent radius. (339) ‘- Plti&! c 

._ 
(Sgo):.~2-rofational- &&n&: ($8:12) d&or&$ k~$it.celi; &&--: -f 

:. -- .: -. :. _: 
_ -._, :. : ,_ 

-intefcotivekion by NKR. (392) Ph-C-C, 153". t- (393); %&ga+ 
., : 

<3&).. .- E-co C?nfi&r&ion for migrant:S~e'~'~roup~[from .. Grigkrd!'. .- 

Ru&He&(CO)& -. (395) Linear .%-OS-.% sequenf& 

: 

<398)".~Irite-~ediate: 

gebm?try (between TEP and SP); all H atoms located (in pr&ence Cl, P,. 

SIX, Ir). . 

Me3Si 
I 

I .. 
HC-SiMe, 0 

,761 MoCl(HgCL)KO~3(bi~y) 

(377) 

0 Ph \/;= 
0 

) ‘,A 
Et2 

(378) MoE~-IC~P~$<CO~~ 

(C+H7) !%Cd 
LCsHg )zM LiH]a [331] (380) &CsH,&MoHMgCyB~ Mb 

(379) M = MO ; (383) M =W (OEt, I-& [33 31 

(382) [M&CO),(C&)],zn Es&j 



082a) [MoH(C~H~)(C~H~)]~AL~M~~ 

k64.2651 

(382 b) [Mo(GH~ &AL2 Me& [264] 

co 0 

/ 
0 oc /= 

-Mn 

OC”/ ‘co 

OC>jj= 

/& 
.Co 

OC-M&--co - oc’ lC 

0= ‘\ 0 
C 

(385) 

(3841 Cd(digl ymel[~ (CO&& 

Cd ( phen) [Mn(CO& 

c206! 

l%Q 

0 

OC 

(386) Cd(bipy) [Mt-~(cOl~~ 

cm61 

(387) H2Sn2 [MnKO),& [‘205] 

(389) [Re(CO),~Me~GeOCMe)]~ E66] 
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: .’ 

. 

.(388) f391) (397) No’stru&ures 

Me Lie 

(390)~e(c0),(cp5) Ger”le&O p9oJ 

(392) Fe(SnPh3) (CO1 

(qPh2) c317] 

Ph s ,-o Ph 

I 
Ph-Sn .&_sn/_* 

(395) 0s(CO14 (SnPh& 

_b261 

(393) (C5H5) (dppe)FeMgBr 

E324I 

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

k7H,tGF5) Si Me4 [228] 

Me,PPh 

I 
Cl I CL 

Me2 php>rf$~----_ ‘/ LA 1 
\ 
\ 
I 

\ 

CL I 

(398) Ir(SnCl~)(C7H8)(PMe2Ph)2 
c2467 

HYDRIDE CCMJ?LXXES 

[Structures 399 - 4033 

(399) H not located, but H-H interactions indicate they occupy 3 

equatcrial positions in pentagonal bipyramid. (401) Non-stoichiometric 

Ni complex@ 2, 0.3, all molecules identical whether containing k or not, : 
..: 

i.e.- statistical 1:1 occupancy. (402)<403) H located in latter only. 



ske also : 29, 36, 37, 100, 103, 104, 223, 267, 282, 285, 286; 287, 303; 

304, 350; 352, 355, 379, 380, 382a, 383, 423. 

(399) ReHx(dppe)2@75] (4001 CoH(w$ L-3731 (407) [NiH (np,)]BF, [374] 

O=bCH 

I 

\ 
: 

m3pyRu, 
I 
b 

/ 
i 

PPh, 

P%P ; 
H 

(402) RuH(O,CH) (PPh,), [376] 

NITROSYLS 

[Structures 404 - 424al 

PP-h, 

I 

Me 

(403) RuH(OAc)(PPh,), c377] 

(404) 3 independent measurements (2 crystal forms, one having 2 

independent molecules). (405) Linear NO, isoelectronic with Fe-CO in 

carbonyl-haem. (407) Z?rom one-electron reduction of [Fe(NO)(CNN)s]3-, 

with dissociation of CN. (408) From NO" and dimeric [FeL]z complex. 

(410)(411) Cubane.geometry [see also <422)]; comparison with 

Fe&., <C&z.) 4 and [Fe4 (SRI 4S47 2- shows gross dissimilarities in bonding. 

(423) Pseudoperiodicity hampers identification NO, Cl; best R 22%. 

(417) Ru-N bond lengths in similar complexes 

n-acid than ArNz 
+ 
. (418) Cl, NO disordered. 

indicate NO+ stronger 

(419) Roth NO disordered 
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(404) MnCt (NO).&Ph (OMe& b:382] 

CL 
I/ 

PMePh, 

Cl/F(e- PMePh, 

Ph,MeP k 
I 
0 

(406) Re(NO)Cl$PMePh2 Ia b90] 

(405) MrKNOl(MePiP)TPP bal 
(Ph groups omitted) 

(408) Inner coordination sphere of /jFeL j2NO]P& 
[L= S(CH2)2NMe2(CH,)2NMe(CH2)2S]. 

c3481 



(409) Fe(NOJ~Mekn)(TPP) k91] 

(Ph groups omitted) 
(410) Fe,(NO),W, [380-j 

97 

Ph, P 

I 
PP& 

/ 

% 
CL I CL 

‘Ru/ 

0- NH M\ 

N\O 

CL’ 1 ‘CL 
CI 

M(NO).$PPh,>, 
(412) M = Fe b88] ; 

b 
(416) M = Ru [389] (413) ~uCLJNO)]‘-~9~ 

(417) Fea(N014(NBut xp)2~rso] 

H3N\ 7'3 I 
H3NARUiNH 

I 3 
OH 

(414) [RIJ(NOXNH~)&L, 
(I3931 

(4151 [RU(NO)(OH)(NH,)~~C~~ 

c3931 
(417) RuCL,(NO)(PMePh.& 

[38d 

PPh, 

CL, I 0 

R/O’S/ 

O/N’ I- 
‘0’ \ 

0 
-PP% 

(418) RuCKSO,)(NO) 
site occuancy .$ Af B 

(PPh,), [387] (419) CoItNO), ph,P(OXCH, Jz 
(420) R = Me Co(NO)(ea) 13811 

PPhz] f38Sj 
(421) R = Ph Co (NO) (eb) 
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HP r 

A black. broiw- 

(422) &0~(NO),(NBut),[383] (423) bt- H(NO)(~Ph&LO~ bS2] 

(424) 

CL 

(NEtJ&'t~CLB(NO~] [395] OYN 

(424a) [Pt2(NOl&]- [-3&J 

DINITROGEX, ARYLDIAZO, ARYLDIIXINE A.Xm RELATED COXPLMES 

[Structures 425 - 429] 

(425) Almost linear Re-N-X-Ho system. (426) Linear W-N-N indicates 

*N-NE , N-N bond order 1.5. (427) Linear Re-X-N indicates Re-N+HPh. 

(428) cis diarene, N-H refined; model cmpJ_eX- in proposed N2-fixation 

reaction. (429) Linear CL-Re-N-Xe. 

See also: 265. 

HZ 
N 

P 
\ /' 

CL .Cl ye 

CL-Re-N-N -g-o/ 

P' \p C:' \L 

P= PMe,Ph 

(425) ~PhMe2Pl&tReN2MoCl,(OMel] 

wl 

1 



Cl 
Ph 

\ 

PhMe 

\ NaN I,ph 
~.Me- P-e’-1-P 

/ CL’ 
\ 

H\ . 
.Me Me 

NH3 

(427) [ReCl.$NH3)(N,HPh)(PMe2Ph).&- 
c3991 

99 

F 

N 
h/H 

Et3P- $-Pm, 

Cl 
(428) [~cL(NHNC~H~F)( PEt3)J+ [398-J 

alternative positions of N indicated 
(429) [Re(NMe)C! ( NH2Me>J(CL0,,)2[40j 

. 

BINARY TFW~SITION 33XL - TERTIARY PHOSPHINE COMPLEXBS 

[Structures 430 - 4321 

(430) Short Pd-P (Z-278;;), P-Pd-P 176.8“; interaction of two Ortho 

hydrog=s with each other (Z-4;). 
0 

and with Pd (2.73, 2.79A),suggests 

3-centre bond. (431) P-Pd-P 158.4O, no H... H interactions less than 

2.32A; differing geometry [from (430)] not explained. (432) Cation 

trigonal. nearly planar, Pith minimal Au-P 8-boading; anion is 

open icosahedral BgHlzS- fragment_ 
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CY 
\~“&_Pd_ / 
P 

y:_-yi, 

/- \ .. Faa / \ 
CY CY, CY CY 

.: 

(431) Pd(PCy&@04j 

-P 
ix-.- 

(430) Pd(PB~Ph12 @I03;404] 

- 

I 
ph>p/Au\p/ph 
T Pi \Ph 

Ph 

W32) [Au (PPh3)$ bO53 

Nd: 

Th: 

Pa: 

U: 

Ti: 

Zr: 

Hz: 

v: 

Nb: 

Ta: 

182. 

* 
783. 

270. 

186. 

285, 202, 203; 204, 205. 

291, 192, 193, 195, 235. 

194, - 

2. 

196, 197, 203, 213, 214, 236, 360, 361. 

29, Sk, 66. 



cr: 

MO: 

Ii: 

MU: 

Re: 

Fe: 

Ru: 

OS: 

co: 

Rh: 

‘Ir: 

Ni: 

101 

3, 6, 12, 13, 62, 63, 67, Ibsa, 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, 199, 206, 207, 

208, 212, 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, 42, 64, 144, 210, 221, 222, 238, 240, 303, 304, 

308, 383, 426. 

75, 26, 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, 710, 115, 126, 129a, 147, 167, 169, 170, 

171, 272, 173, 174, 175, 176, 177, 179, 181, 223, 224, 225, 226, 227, 228, 

229, 229a, 241, 244, 247, 253, 254, 255, 256, 257, 258, 260, 269, 271, 

273, 284, 288, 321, 312, 323, 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, 366a, 390, 392, 393, 607, 408, 409, 410, 411, 412. 

33, 46, 49, 51, 52, 103, 163, 201, 230, 231, 245, 266, 267, 367, 366, 369, 

394, 402, 403, 413, 414; 425, 426, 417, 418. 

350, 370, 395. 

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

252, 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, llOa, 117, 178, 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, 



.: I. -..-. 152a,' 153,::1&~_ JOO;-!ibS,‘~iQS;- 248;1.295,-.328,:133~~.-.347; 348,.1351, 552, 'I. '. 
.: : .--. :..-. 

1401. 
_. .-.. .. .: ._ I._ ._ : 
: : 

:...: 
: .I .I_ 

p& -1' 
_. -. ~.. 

87; TOZ, 202, ZO~,-~~IO?, -708, 121, 222, 131, 132; I+, .15.4,-_f55, +i?, -4,;;. 431 
.': ~: 

??t:_ 39, .S8, 59, 60, 61, 8i, 8i, 90, 91;'92, 93, 94, -95, iO6,' 708a; 171, ..il2i-: 
-_ 

.. 123,:124; 125, 126, 127,128; 229, 233, I&135, 136, -290, 'i91, 29+?, '. 
. . 

396;2ti8, 302; 337, 338, 343, 344, 345, 346, 424,'424a; &. 

cu: Se, Ii7, 226;230, 274, 275, 282, 373. 

Ag: 97, i38, 277,-278, 279, 280, 287. 

Au: 366c, 632. 

Bond Length& 

Nb-Nb 3.14O(av.) [h% (02CEI) (C+g) 13 (OHI 202 

3.334(6) INb$16(C#+3)31+ 

Nb-Xi 2,771(5) EL(C,H,),~m(S~&),l.Ni32f 

Cr-Sn 2.562(5) CrCSn[CK(SiXe3>212I(Co)s 

Cr--As 2.480 (1) CCr<cO)~l~@s~fez)q 

Cr+ 2.280(2) CCr(C0)2<Csbfe5) 12 

2.615(l) CCdh'O)p cc5351 12 

3.281 [Wco) 3(C+5) 12 

Mo-Li 2.7O(av.) CMoBLi(CSHd IL+ 

Mo-Mg 2.74 C<C5H5)2Mo~gCyBr2Mg(bEtp)12 

2.85 

MO-AI 2.656<av.) CMOH(C~HS)<C~H~)~~A~~E.~~~ 

.2.656,2.685(3) ~CMOCCSHIJ~A~~M&I~ 

2.973<&) _- [~oH<CSH~)~C~H~)I~A~~~~~~ 

M&Sn 2.717(l) Mo<SnC12Ph)(C0)2(C7H7) 

: 

MO-M&y 333 

Mo-Mg<OEtp) 

M&H-Al. 264,265 

140 

187,188 

309 

253 

204 

170 

252 

62 

154 

331 

264,265 

-264.. 



: 2.739(l) Mo<S~CIP~~)(CO)~(C~H~) 

MO-NO 2.148(2) Li~[?fo$feg].4C4R~O 

2.920(1)m -.[Mo(NBut)S<C5H5)]2 

3.105(5) No~(C0)~(AsPm)* 

3.235(l) C~o(C0)3(C5H5) 12 

3.267(2) ~Io~(CO)~(C~H~)~H(P~~~I~~) 

MO-Hg Z-700(7) MoCl(IigCl)<CO)g<bipy) 

.Mo-Zn 2.538(l) ZnCMo<CO)~(C+,) 12 

2.632(l) [<CgH~)~~o(CO)gZnCl(OEt~)l~ 

W-L? 2.69(av.) IWHLi(CsH5114 

w-w 3.0162(11) CW2H2(CO)s1 2- 

MO-H-MO 

3.222(l) 

3.328(3) 

iW(CO)3(CgH5)12 

a-W$(CO) g(N0) W-H-W (n-d.) 

3.3292(12) 

3.330(3> 

ELn-Ga 2.451(l) 

Mn-In 2.605(l) 

a-W2H(CO>g(KOI 

B-IJ2H(CO)g(NO) 

Mr~(CO)sEGaKn(C0)512 

%l,(co)~~~llb(~~)5l2 

(x-ray) 

(n‘.d.) 

%!n-Sn Z-67,2.73 IMn(CO> ~lt+Sq+b 

Mn-As 2.350(4) 

2.362<4) 

Mn-Mn 2.506(3) 

2.518(2) 

2.895(av.) 

Mnp(As~~ep)(C0)6(C5Hg) As-rm<co)~ 

As-Mn(C5H5) 

M=g(NO)4(CgH5)3 

MII~(CO),{N:C(CF~)~~~ 

IMn3(CO)14 I- 

2.912(4) Mn2(AsPfe2) <CO)6 (C5H5) 

3.052(l) 

3.227(l) 

S&-Cd- 2.6Sl(av.) 

140 

45 

193 

151 

155 

164 

107 

156 

156 

331 

40 

155 

48 

48 

48 

195,196 

195,196 

205 

111 

1l.l 

142 

120 

136 

111 

195,196 

195,196 

206 
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: 

2.683+.) : 

2_7ll<ay.) .. 

Re-Gc 2.591(3) 

Re-Cu 3.078(3) 

Fe-Kg Z-593(7) 

Fe-C 1.805(38)- 
l-968(38) 

Fe-Ge 2.346(l) 

2.372<av.). 

Fe-% 2.56 

Fe-Fe 2.177(3)_ 

2.326<4) 

2.41l_(l) 

2.468<2) 

2.496(l) 

: : 7 .,-; 

:. 
-_ 

. . :. 
-. 

.I .y.-._ 
. . :. : 

:. :. 

. . . . _._ I. .. 

._ .’ 

._ 

.- 

(bib3 cd I?nKO) 5 12 
. 

<&l&e j Cd [:fn(CO) 512. . . 

IFe(GeMe2) (CO)2<CsH5) 129 

Fe(SnPh3)(CO)(C2Ph,)(C5Rs) 

Fe2(COI~(Ct+Bu~ph2)2 

CFe(NO)<C5H5)12 

Fe2 (CO> 6 CCgH4 (Nn) S ‘1 

[ (FeL>2KO]+a 

Fe4 (NO) 4S2 @But) 2 

2.511(4) Fez(CO) 3[C:C<CN),l (CgH512 

2.514(3) Fe3(CO)S[Ph2PCt,(CF3) 21<PPh2) 

2.523(l) Fe2(CWg 

2.523(Z) Fe2(CO)3(Ch~ut)(C5%)2 

2.532(11) Fe3(:007 CPh2PC4 (CF3) 21(PPI12) 

2.538(l) CFe(CO)(C~fe)(CgHg)l2 

2.545(2) Fe2(COI3CP(OPh)3 l<CgH5)2 

2.553-2.632 D=&(Co>1612- 

2.558(l) Fe3(COIli 

2,562(l) 

2.574<2) 

2.611 

2.6X(2) 

Fet+<NO>t&(NBut>2~ 

CFe(C0)2(C$I+fe) 12 

Fes(CO) 7 (bipy) 

Fe3(CO)8(Cq%$d2 

-- . . -.. 

.. : 
,. ., : 

w. .._ 

.: 

.- 236 : 

3.59 -. 

166. 

(no?-bonding) 361 

324 

183 

147 

190 

317 

278 

63 

83 

384 

Fe2N2 380 

118 

315 

54 

185 

310 

160 

298 

bridged 183 

CO-bridged lo1 

Fe2SN 380 

i23 

176 

162 



2.628(l) 

2.634(av.) 

2.642(l) 

2.645(2) 

2.646-2.743(10) 

2.665(8) 

2.677,2.683 

2.681(av.) _ 

2.709(2) 

2:758(S) 

2.765 

2.787(2) 

Fe-Co 2.540(4) 

2.5460(10) 

2.552(2) 

2.585<3) 

Fe-% 2.659,2.674(l) 

Fe-Pt 2.53@(5) 

2.550(5) 

2.583(6) 

2.597(5) 

Fe-Au 2.819(9) 

Ru-Si 2.43 

Ru-Ru 2.806(l) 

2.81 

2.835 

2.845 

Fep(Gelfep) (CO) 3 (CgHs) 2 

Fet, <NO) 4 S4 

Fe3 (CO) 8 WI&S) 2 CO-bridged 

EFe,C(CO)~,12- non-bridged 

FeS(CO)71Ph2PG+(CF3)23(PPh2) 

Fe3(CO)lp 

Fe3(CO) 7CP&J'G,(CF3) 21<CO$40’Ph2) 

Fe2KO) 7Cih~rd 

Fe2Pt(CO)g(PPh3) 

Fe2(CO)s(Ph2fulven&) 

IFez 12- 

FeCo(CO)S(PEePh2) 

FeCo(CO),(~~e!e,C,R4)(CgHqEIe) 

FeCo(CO)S(ind) 

[FeCo(CO)S]- 

I[Fe(PPh2)(CO)(CgR~~~)]*Rh3+ 

Fe2Pt(CO)g(PPhS) 

FePt2(CO)S[P(OPh)3]3 

FePt2(CO)S[P(OPh)S]3 

Fe2Pt(CO)g(PPhs) 

[FcAq(PPh3)21 
+ 

‘CTk * -PPhS 

Fe-Pt(CO)P 

Fe-PtP2 

'tram'-PPh3 

r?u(Sir:e,)(Co>,[C7H7(CgFg)Si~leg] 

Ru3(CO)8 [c$4 (SiMe3)2 I 

RdgU=)s(CsRs) 

Ru3(C0)1y.(CSRg)2 CO-bridged 

R~~(CO)S(Phpfulvece) 

105 

147 

380 

380 

162 

183 

310 

101 

321 

299 

273 

226 

47 

243 

141 

133 

47 

330 

273 

364 

364 

273 

348,349 

228 

240 

153 

237 

242 
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OS-OS 2.732(2); OS 3 <CO) g (C4Ph4) (CO) 2?s-OS (CO) 4 311 

2.741<2)*'. 

2:729(2)i os~(co)g <cIm4) (CO) 2os-OS <CO) 3 311 

2.739(l)'- 

2.84 OsgHg(CMe)(CO)g 71 

2.917; 2;694(1)* 0s3(CO)g(C;Phq) (co);os-Os(CO)L# .311 

[* values for (orthorhombic; monoclinic) modifications] 

Co-Ge 2.310 i?) 

co-co -2.387(2) 

2.454(2) 

2.457(2) 

2.460(2) 

2.472-2.491(2) 

2.485(l) 

2.489 (1) 

2.544(2) 

-M-M 2.594-2.693 

.(Co,Ir) 

Co-Ni Z-403768) 

M-M 2.487(l) 
(Co,Ni) 

2.519(l) 

Co (GeClg) (CO) 4 20. 

(CSHgCo)2Q%iH10 92 

Co4<CO) 9 (CgH@ep) 137 

co4 (CO> 9 <C&5) basal 137 

co4 wo 4 (NBZ) 4 383 

COI+(CO)CJ(C~HL,M~~) base-apex 137 

~'=,(~o)g<~,H,) base-apex 137 

<C~HC_CO)~C~B~H~ 91 

Col+(NO)@But)4 383 

Co;Ir2(C0)12 100 

CoNi(CC)~(PZtg)(C&,) 148 

fCo4ai2 (CO) 14 1 2- basal 135 

[Co4Ni2(CO>l,12- between 135 

Rh-c 2.06 

:2.127 

Rh-Rh2.51 

2L699-2.913(3) 

IRh~5c2<co)2812- 

RhsC(CO)19 

[Ril(CF62Xl<PY) !2CO 

-~Rh8c(cO)lg 

224 

224 

312. 

224 

. . 

. 



.. _ . . . 

-- 2.73s3.091(3) 

3.332(3)' 

Rh-Ag 3.086,3.102 

Ir-Sn Z-5867(6) 

Ir-Ir 2.759<2) 

Ir-cu 2.776-2.959<4) 

Ni-Ni 2.3217(S) 

2.364<av.) 

2.38 

2.464 

2.577<5) 

2.77 

Pt-Pt 2.633(l) 

2.66 

3.04(av.) 

3.05(av.) 

3.08(av.) 

Cu-Cu 2.665-2.823 

2.843(3) 

3,07(l) 

Au-Au 2.768(3) 

107 

r*~5c2mJ)2*-12- 

r~15c2cco)2812- 

RhAg2(c$gF5)5(PP113)3 

Ir(Snclg) (c7H8) (mre2ph) 2 

[IrR(CO)2(PPh3) 12SO2 

Ir2Cu4(c2Ph)8(PPh3)2 

[Ni(CNXe)(cgHg)l2 

Ni3 (But) <CsI+.) 3 

CIN~~(CO)~I~~~- 

Ni@3<cG%) 4 

Ni2<CO)3CS[P<CF3)212)2 

C[Ni3<Co),12}2- 

FePtp<CO)5[P<OPh)313 

ifPt3(C0),3,32- b = 2,3,5) 

f [Pt3(=))6123 2- 

CIPt3(cO)613~2- 

f[Pt3<c@61 532- 

sr2Cu4<CzPh) 8<pph3hJ)2 

cu2 C KHZ) 2PMez 12 

cut, <02CCF3)4&%)2 

[FcAu2(pph3)23+ 

31 edges 

2 edges 

non-bonding 

intra-A 

inter-A 

intra-A 

inter-A 

inter-A 

inter-A 

224 

224 

371 

246 

328 

372 

130 

202 

102 

215 

81 

102 

364 

103 

103 

103 

103 

372 

44 

208 

348,349 

CL L = S<CH2)p~.Ie<(lt12)2h~e(CH2)2S. 
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(2) T&minaZ NO 

CCr<N0)2(C5E5) 12 (terminal) 

Mn(XO)(E!pip)(TPP) 

Mn(EO)pC~[PPh(OMe)& 

Re(NO)Cl~(P>lePh2)3 - 

[Fe(NO) (CN),]- 

Fe(NO)(Meim)(TPP) 

Fet,(NO)& 

Fet,<EiO)t,S2<KBut)2 _ 

Ru(W)I<CO)(PPh3)2 

Bu<NO)Clg(PPIePhp)2 

IhCNO) <OH> (NQh,12+ 

Co(NO)<ea) . 

Co(NO> (ebb) 

Co<Nb)I<dppeO) 

Co4(NO)4<~ut):, 
_ 

fIr(NO)H(PPh3 j3]+-= 

fPt2(NO)$l~l- 

1.690<3) 

1.644(5) 

1.63 

1.775(10) 

1.565 

1.743(4) 

1.690(8)- 
1.732(8) 

1.650(7) 

1.661(5) 
1,666<5) 

1.653(6)- 
1.668<6) 

i 

1.762<6) 
1.776<6) 

1.80<4) 

1.744<6) 

1.80(3) 

1.735(3) 

1.770(9) 

1.821<3) 

1.831(H) 

1.677<20) 

c 

l-645(9) 
1.662(10) 

1‘80<2j 

l-98(6) 

. . 

l.lSi(4) 175.6(5) 

1.176<7) .176.2(s) 

.1.20 165. 

-1;182(14) 178.8<14) 

1.161 177.1 

l-122(8) 142.1<6) 

1.147(12)- 177.3(ll)- 
1.150(8) 178.9(6)- 

1.190(10) 178.2(7) 

1.143(6)- 176.9(5)- 
1.171(6) 178.7<5) 

1.158(8)- 177.8<4)- 
1.173(7) 179.4(7) 

1.190(7) 

{ 

177.7(6) 
1.194(7) { 170.6(5) 

l.l5(5) 159(2) 

l-132(6) 176.4<6) 

1.07(4) 175(3) 

l.l59(5) 173.8(3) 

1.172(14) X72.8(9) 

-1.093<16) 122.4<9) 

1.136(26) 122.9(8) 

1.052(17) b 

1.14(3) 174.5(21) 

1.05(6) 222<5) 

62 '. 

391. 

382 

390 

379 

301 

199 

388 

380 

380 

389 

313 

386 

387 

393 

393 

.381 

381 

385 

383' 

392. 

396. 



2.15 

1.960 

1.768 

1.818<5) 

_‘. 

[Pt2<N&Cig]- 

(ii) &Ggi??? XI 

.[Cr(XO)0)2<C5%?5)]2 

.tPe(h'O) (C5H5112 

[(PSL)$co]+ d 

[ft2(xiO) @6]-- I.&Y(G) 

i 
1.27(5) 

1.93(3) 

1.18 I_12 395 

l-193(4) 

1.254(12) 

1.193(S) 

136.4C.1) 62 

138.8(C) 63 

137.2 384 

123<:1) 395 
118(3) 

CO, MO disordered. 

Disordered 0 atom in 2 positions, A:B = 67:33; bond angles: 

0(3A), 120.5(19); O(lB), 166.3(26); 0(2A), X4.6(43); 0(2BI, 149.0(57). 

brown isomer. 

Refemmes~. 156 



l27 C,%zCl,pr 

3 C6CrIOo;.CgH,,N,P,+ 

4 CjFeN05 
+ 

-&6Bj,,NP2 N(PPh&[Fe(CN)(CO)kl 

10 C.+OgP*S3 

a c6HgSap = tz?am-penc-2-enylao~iuru. 

63. lql3CrIOr 

67 c6a16Cr3-_3Li+_3C~H60Z 

51 C61f2~N60Ruz~~2F6P-.C2D6OS 

I 
c 

.C6G6" .C36&lNP2 

AgC(cN)z(NO) 

Naul+rFe(co),(wll2)1 

CO<GeCl,) KO)I, 

T1ICaW)ol 

N,+',,Meg[CrI(CO)gl 

[RuK.o) &i&21 (hGh)‘il (PF612. 

<CD3)2SOa 

NCPPh3)2["<CO)61 

‘a 
Cs%N2 - C-bon&=.-t 4,5-direthylimid.i+oli 

34 C,H6ClIrN~ --IrC1<C0)2<PY) 

222a C,HgfflO~S’~ I, -. *(co), (so,) (CLEF) 
. 

., 
-. 

-_ : 
.: ..-, ;’ 

; 

-Pbca 

P21lc 

CC 

P2,3 

P2&_ 

Pi 

PZl/C 

PZlfC 

cman 

P21/c 

c2/c. 

dc 

c2lm 

d 

P211a 

P2l/C 

4 

8 

4 

-4 

2 

a 

6 

4 

-1 



: _... -.: .’ 

.-.’ 111 .:_ -_ 

24kGC3) 

: 

: 9.78Cl) 

..11.549(2). 

iL729C14) 

10.891c5) 11.656(6) 23.803(9) 90.34(l) 2283 11 

26.238(3) 6.623(S) l2.969(2) 106.2OC3) 1647 9.8 

8.869CiI 135 8.3 

11.215C3) 

14.632(21) 

10.749C4) 

6.764CG 

7.911CV) 

9.663(8) 

12.643C2) 

17.69C7) 

22.725CS) 

V-761(6) 

17.58C6) 7.16(Z) 11.65C4) 142.9Cl) 838 2.5 2.9 32 

10.98(2) . 10.63(2) 7.43(Z) 100.75C8) 1512 9.3 33 

15.10(l) 
. . 

5.506(l) 

10.299C4) 

8.729(Z) 

10.364(10) 

l2.9CVC6) 

34.98C4) 

ls5.050c12) 

lLSlSC21 

8.5OOC2) 

8.231(l) 1439 8.9 15 

7.74(l) 97.18C6) 1336 8.7 16 

19.260(3) 928 

7.868(S) 463 

3.3 

7.0 

4.1 17 

18 

19 

20 

4.4 21 

10.259(3) 9O.OCl) 1560 

10.765(9) 

4.0 4.7 22 

5.3 23 

26.801(V) 

89.65(9) 106.98(13) 

97.98C5) 

63.72(7) 2112 

2313 4.55 24 

l2.59(2~ 97.7(l) 1476 8.2 25 

10.747(10) 

12.399ClO) 92.42(10) 

16.376(2) 90.34<1) 

13.20(5> 

12.307(3) 94.22(3) 

91.93 

425‘ 5 26 

2867 10.0 27 

1521 4.0 4-6 28 

278 12.3 29 

2426 3.2 3.8 30 

595 7.5 31 



~.-.; . . . ;_-._ .-- 
.-.-- 

.- .- 
; .- .: : . .- ._y 

aiP(cp, b Ki+ :SC$,) 
: ._ ., .‘:: ~ 1 

1. 139. ; .’ C7E$~OI, 
.T .., . . :_ p .. 

_ -. 
.: . . _. I ,:-. ‘-.I 

-.H i Pil/o::,.‘-- --Lb 

-_. .’ .-- ‘-‘.(- ._- 1 
.’ .: . . 

.._.’ .__ :_ _ 
_-. : -: .:; .:- ._: -:.: -- .__>. .) 

’ -8:. C71i12XoNt,0;Pq- . . 
-j. . ..-. 

~KO)sC~e)l,:- 
._ I :--.. .:. 0, .- .p2:z12; :4_.: 

: : i _- 

2.; .~ - :. 
293 :c7%i+ -~Co<C.&<~~B7H~~)_ ._. :' .::_.- -. .H .b- 

. . _ :. ..:.1.. 
:PZlln ': ._."_ 

., ” : - : -.. 
Ma c7817~1&0_ C~~W~)KZBIOJJ~ : _ pca2i.. -. .. b. 

: 

3LlOa c7&7B& Co('.&)(c2B1~H12f o : -4 

. . 
300b 

d 
0 4 

.. 
c7R17B10h C~(C~W(C,BIO~,,). ~- -. 

:. 

286 CtHzoB~~O, . . Mu (CO)~(BgH~~C&O) Trf 

283 C,H26B5BrzIrOPz IrBrz(CO)(P?(eg)p(BgBg) H PZLIC 4.. 

= Disordered; noc~fully refined. b 
'Red 11' isomer. = 'Orange III'-i.omer; cell data only; 

probably cvfmed H. space~Rroup Cc. 
d 

'Red-oraqe IV' isomer; cell data a& probabiy 

twinned 1. space Rroup Cc. 

303 c&0&2-.2c&$?,,x+ 0=~~12CW2<~O)~l tl C2lm 2 

18 C,H,FeNzO, Fe(CO)~(Cr,H,N,) 
a 

N P21lc. 4 

02 C,li,NO,S, n UCCO) s CC+sNSd 
b n P21Ia 4 

62 C@~$rcro~P CrBrGfee)<CO)g@fe,) H P21 4 

152a CRHl2BrNNiO2 Niar~eCN)[nr(C02Ke)MeCI12] Trl ci 4 

96 CeboCwP; cuzrm2)2Pae212 ?I C2fC 4 

68 
+' 

C&ti~,?b24-_4C,H,Lio [Lr<Oc,H,)l$[Xo,*~l n P211n 2 

290 CgH26B6P2P~ m=e,P),PtczB6a, H A2 2 

329 C&oFeO;-.C3&ix~N+ N(PPhj)ZIFeCo(CO)gl Tri Pi 2 

-z-. 
312 C8Fe208*-_2Cg6H~~N .2$.&N. [N(~Ph~)2]2[Fe2(CO)~l.21:eCN Tri Pi .1 

a‘ 
C&,N2 = pyridazine. 

b 
c3aps2 = s;M2)2Ntla=.s. 

304 C3~010%? 

: 

223 CgHgFsFeO2P 

QR<CO),WO) P Tri Pr 2. 

i3 H -- LZlc-. 4 

.Fe(CO)2JP(CFg)2l(CgH~l;) x P2ilc 4 
. . . 

.: 



-_ ., 
. . .._- 
.- . . .: : 

_- 
113 

. 
.io.a03ci) 
: 

1&22(1;: 

6.811(2) 

.13.'8l2<2) 6.347(l) 93.99(l) 1314 7.8 34 

14:90(l) 8.194(7) 

iO.949(5) 

35 

l5.678(?j 104.91(3) 36 

1X744(4) 7_047(2) 13.620(3) 

7.259(3) 16.19&S) 11.052(2) 

7.249(3) 16.258<7) 11.199(5) 

‘J.828(3) 13.305(S) 6.937(2) 90.81(2) 104.23(2) 109.7(3) 

1498 a 

1323 3.2 -160" 

2344 3.02 3.81 

1803 4.5 5.5 

13.824(41 10.661<3) 13.611<3) 104.90(2) 2546 4.64 4.25 

37 

37 

37 

38 

39 

i5.463(4) l2_129(3) 8.145(2) 105.28(2) 

7_7b0(2) 10.593(3) 12.801(3) 105.69(2) 

1051 3.34 3.16 

1437 3.4 4.5 

411 

41 

IG.91(2) 10.73w 7.07(l) 98.93(2) 1662 6.0 -L 

b.LII.(R) 13.667Cl.o) 14.261(10) .96.55(7) 1128 7 26 

I4.23(1) ll.C2(1) 7.41(l) aa.3cl) 104.6(l) 89.8(l) 

:v. 17(S) 9.72<71 13.19(9) 94.0(5) 

1239 9.9 

775 11 

lL.473(3) 12.766(3) l2.373(3) 116.32(l) 

5.7LGC2) 9.785(4> 15.329(&i) 94.24(3) 

1160 4.3 5.3 

767 12 

10.58(2) 15.350) 12.66(3) 96.3(l) 2193 9.8 

17.942(4) 12.944(3) 10.532(3) 93.21(Z) 

97.4(l) 

115.35(l) 

92.3(l) 

7.06.72(Z) 3765 a.8 

43 

44 

45 

4h 

47 

47 

12.228(4) 
12.284(14) 

14.582<8) 

9.634<41 6.925<3) ll2.83(3) 91.28(3) 97.38(3) 1932 6.1 
9.621(5). 6.921(4) 112.84(2) 91.31(5) 97.34(4) 2518 6.0 

6.771(4) X5.627(9) 102.336(6) 919 6.6 

8.602<7) 11.924<9) 12.859(9) 112.75(9) 1882 4.0 

1 n-d. 
;.. 48 

n-d. I 

49 



6 ~dW@20,0-%~,~ [Cr(CO)5]2N2Ff2~2Chf Tri 

277 C1o%.'.s2~6o4 [~(~3~2))2ct$S I 

278 =Io%Agr ~-~+4c10y-.41i20 cl,,EI~(A&lot+),,.4~20 TX5 

253 CI911~FeI2 ‘M’%is) GiW2) T1:i 

-200 c&pBr+Re+.BFr [B~B=~(c~I~)~IB~~ 0 

198 c1~o%ocl2~ =Cl2(C5H5)2 n 

199 Cl& oClz++_BF~ hfoCb~#d+1BFu 0 

196 CLO~lOCW~ !ibC12CC.$g)2 n 

191 CIOHIOC~Z~= zrcl;?cCSE5)2 ISi 

188 cIoBIoc0+&.&Lsc013P ~Coc~sa5~Zlc~I,c~Pk~~I Cub 

309 CI~tii;~Cr2H~o~ -. wmw2(C5IIs)l2.' M 

324 c10%0=2N2o2- CFe(N0)(cd1~)12 H 

zq1 -. 
.-l- 

CIO%O~ .1x- muICCs~5)2113 .o 

9Ma-' -.- 4. 

P2dC .4 

Pb& 1 

pi 2 

AZ/m 8 

Pi 2 

PI 4 

Rwa 2 

P21/b 8 

z+mral 2 

P2llb 8 

Pi 4 

Pa3 8 

p1 

P2+ 2 

p2+ 4 

.a&. 4 



~4:412~ca) : 
.._ ._.- 
i1.96qw 

;3.182<12) 

13.070(7) 

6.436(l) 

14.03 

15.253C5) 

S_W(l, 9.38(L) 7.03(l) 690 5.4 60 

!1_2’J(2) 12.09(2) 12.99(2) 106.9(l) 2101 6.8 60 

‘J.FlCl) 9.34(l) 6.79(l) 539 2.6 60 

,1.74(2) 12.21(2, 13.&S(2) 2832 6.8 60 

8.09Cl) 13.15Cl) 113.7(l) 117.9(l) 

107.7(l) 

99.5(l) 3478 9.5 60 

IX_272ChI 1087 6.0 61' 

7.174(l) 6.069(l) 

. 
7.927(l) 85.18(l) 708 2.7 62 

7_H257<¶) 5.9998(9) 11.9875(131 

106.73(l) 102.52(l) 

10X548(9) 6.3 63 

7.632C7) 14.08OClO) 14.186(7) 

547 

1093 8.9 64 

9.013 

9.537i4) 

.;7_603<6,~ 

_- 

iO.488(5,~ 
-6.63(z) 

i3,ib3(7) 

-13-818C9) 100.97C8) 1777 4.5 

3.2.080(8) 

k-84(3) 

6.334(S)- 

98-7i(6,’ 

110.7(4) 

lU.69(8) 

1410 5.4 7-o 41 

1899 7.0 59 

1430 9.8 50 

.11_208(4) 13.406(5) 106.80(4) 

9.115G) 12.132(7) 

1193 4.4 4.4 

1070 3-Y 

12.442(5) 18.183(13) 99.35(4) 2895 

16.123CZ) 604 

5.4 7.5 

4.0 5.0 

10.27 6.37 95.9 1310 6.8 55 

9.674(l) 15.882(6) 

97.3 97.9 

95.667(4) 2824 8.7 56 

9.247(l) 11.123Cl) 88.93(l) 96.880) 101.21(l) 1796 6.1 7.0 

10.708C15) 10.050(15) 89.25(25) 93.57C25) 96.45(25> 1800 16 

13.084 33.62 

18.703(7) 

11.294 

8.290(5) 819 8.1 66 

115 

49 

51 

52 

53 

54 

57 

58 

65 



176 C1oF1oFeO3 

= =v=d uith 0.22 VS5<~5~s)2. 

64 

206 

23a 

28 

-. : 

KnIn<C5C15) WJ) 5 

Pe<cO)~(f7~10) 

uI(CPh)KO)k 

._ .I_ 

: 

:-’ ..- 

i?es 
: 

: .--2 
N 

n-; 

n 

0 

0 

0 

0 

H 

n 

H 

0 

0 

0 

n 

Y 

0 

0 

_, i 
:_:.: 

: . . 
:: . .. , 

P6;1& .,2 

PbCZl 8 

mma 

P21212l 4 

P21/C 4 

?2l/C 4 

P2JC L 

p21w1 4 

PIlam 4 

PIIan _ 4 

Pzl/n 4 

PZl/C 4 

crnca 8 

Pbm 4 



_: 
:.,.. 

-;_I ‘.30(1> 

d.i9(2) 

12_002(5> 

li701(2) 8.758(l) ?3.329(1) 107.78(l) 1560 4.1 

11.305(10) 

. . 

20. llK2) 

17.5-J(7) 

ir.T,44(5) 

,'..'17(2) 

lG.416(1) 

x.1)82(7) 

Y.81(2) 

ReferencesP- 156 

14_443(5) 

10.81(2) 

. . : _. 

:. 

. . 

16.25(Z) 

16.88(2) 12.92(Z) 

10.415(7) 

s'.280(4, 

16.559(7) 

18.724(8) 

96.0(l) 

102.47(3) 

106.17(3) 

668 7 

1091 9.3 

1162 7 

2613 5 

12.110(10) 9.075(10) 1066 3.7 

12.12(l) 11.26(l) 685 7.x 

14.57(2) 6.76(l) 

12.X15(5) X.231(5) 

9.529(l) 15_967(3) 

7_951(1) 12.990(l). 

112.03(2) 

104.35(l) 

Y23 9 

1823 6.9 

224 3.9 3. -3 

L7.174(9, 16.547(10) 121_60(5) 

22.02 

9.87(2) 9.68(2) 

9.76(3) 9.67(4) 

13.07(l) 

12.419(3) 

10.88(l) 

7.729(3) 

1538 8.0 

77i 7.8 

855 11-s 

1016 14.0 

100.4(l) 2138 4.9 

98.71(Z) 772 5.6 

14.009(9) 13.720(S) 1782 5.0 4.2 

14.26(l) 18.77(l) 948 8.7 

11.597(5) Y4.39(5) lG58 3.5 4.5 a7 

13.18(Z) 111.92(33) 827 6.1 82 

117 

j 

67 

6a 

46 

69 

70 

2,. 

-z 71 

72 

7J 

74 

7i 

it, 

77 

77 

6:) 

7s 

!, 79 

SO 

Bl 



299 C12~20Wot- 2,3-[Co(C~Hs)12-1,7-C2Ba&o n P21/n 4 

189 C12&0&3~ Cn(Csiis)KsWgC2H1~) # PZl/C 4 

i56 ~~~H~~C1c,0~Rh~-CHt,0 [ahc12(C&IIO)]Z_neOH= 0 PC21" -I 

72 C12H22peNt30 F@W~))(C~OH&~ 0 cncm 4 

79 C12Lf34aP3 Co.Ye2r(CH2)2P~e2l(P?Ie3)2 x P2&! 2 

95 Cm%dJnPt4 D?f(N#f=&, Trig PT.3 4 

340 C12C~ZI~2012 Co2Ir2<CO)l2 n P21lc 4 

336 C1zFe3012 Fe3<CO)12 H P21/n 2 

342 
-z- 

C12Nk0122-.2C,H12N <N?IedtCNi3(a)h_TlZ Trig d 1 

343 C12012Pf6 
l 

2-.2C24E20P <PPh4)2[Ptj<CO)& n cue 4 

-. - 

= C&SO2 - benzolblthiophene-l,l-dioxide. 
z, cgigo = 2.3.4.8-"~-bfcydoC3.2_2J*~~-3,6~i~-2,6-yl-9~e_ 

= C6E1lJO4 - r)2~-2,3-dicarbomethoxyaethyl~ecyc20propane. ’ Riqs disordered at roon.tem&rature (IiT,, 

become-ordered at IOU ten!peratures. =_cgIQ1O =.2-(hJfdTO~thyl)pent-4-enyl. J= C10H19N8 = 6:7.13.14- 

te;r~tt;yl-l.2.4.5,8,9.11.U~ctaaracydotetradeca-5.7.u.l4-tetra~t~~ ' Twinned to give apparent -0 

init cell of.,sone dimensions. 
h 

Disordered. 



.-:_ 
.:._ 

.i&76(2j 
-. 

1.. IS. 9x?(4) 6.606(2) 94.55(2) 110.17(2) 
.- . 

';14. 80b<8/ 8.775(4) 8.412(C) 

. . . 
-7.a47w ,~13.69OC3j- 14.510(2) 

; T 

9.689(3) 13.265(4) 17.500(6) 

7.031(3). 11.754ci) 

G-Ii? 7.04 11.66 

H_hh(l) 13.57(l) 10.94(Z) 

i4.h73(2) 7.732(l) 16.867(2) .02.30(2) 

11.614(31 7.155:41 19.068(4) 104.5(2) 

2x. ,lttts) 8.351(2) 15.154(S) 129.28(2) 

21L47(2) 8.46(L) 15.28(l) 129.43(3) 

l4.'~4ll(4) 9.006(2) 1.503(3) 93.08(2) 1435 6.7 6.0 92 

lIl.orlG(Y) 10.99l.3(11) 14.5535~13) 98.57(1> 5197 4.60 3.36 Y3 

11.62(l) 

14.677(3) 

14.887(S) 117.76(2) 

10.7OCl) 

2801 4.0 94 

2948 7.6 Y5 

13.418(4) 872 4.2 3.4 '16 

9.0769(9) lOS.l2(1) 

31.49(7) 

31.25 

1341 6.2 5.6 YX 

1030 9.9 27X 

99 
203 ? 4K 

17.31(Z) 90 

S-862(2) 97.00(2) 

045(l), 

570 .5.1 9 100 

1354 4.6 6.0 h 101 

614 3.9 4.0 102 

2:.860(7) 110.67(2) 1506 5.6 5.9 103 

119 

92.8(3) 1283 2.1 3.1 84 

727 6.1 85 

882 4.3 86 

2338 5.3 87 

225 5.5 
& . 

\ X8 

-loo0 ; 

120. I(2) 1560 5.0 60 

3837 6.9 89 

1702 10 7x 

.I372 3.4 4.3 -150 i 
1 91 

23 ; 



376 

70 

327 

354 

177 

173 

164 

78 

287 

16 

-. . . 

._ 

P2il-z 4 

Pbca a 

pi 2 

PC 2 

pi 2 

PZ~lC 4 

‘* CeIlt,F302S = CF3COCHCOCt,H3S. 
b 

Idencicy of Fischer's "[Rh(C0)2(C5Hs)]2"; cell data only; 

ET_ Hills and Nice (ref. 110) = CIOHIINO~ = 3-formyl-S-carbethoxyazepine. 

2 
L-,~H~~ = 3,4,5.6-~4-tricyclo[6.2.0.~.71deca-3.5~i~~ 

a 
xemrt = 1-aethylthiomaleonitr~e-2-rhiolate 

.!- C11~19NltOz = 3,3'-(trinethylenediaitrllo)bis(butan-2-one OXiI=tO) 

325 C1&Fez06 Fe2(C0)6(C&f syn 

326 C!1,%Fe206 Fe2CC0)6(C&)= msym 

279 C~dQo&r; ~+.4clo*-.H20 C1~HX0(~ClO~)4.~2O 

272 CI~HLOB=O~ xn(co)3<Cs&+Ph) 

215 

134 

263 

Tri 

H 

N 

0 

0 

0 

I 

Pl ,4 

P2~lC - 4 

P2~lU 2 

Pbca 8 

Pbca 8 

Pm 4 

P21/C 4 



121 

ala2 
.:.-. 

: 7:94;(i) 

2559 4.6 104 

12.828(2) 93*76(l) 104.76(l) lil.57(1) 2406 7.9 105 

m9g2j 12.06(2) 117.6(Z) 754 10.7 106 

12.665C4) 12.494C4) 11.925i3, 118.70(2) 1607 8.0 107 

-10.35 15.58 u-09 100.99 1249 ,6.85 108 

8_06(3) 9.04C2) 9-450) 73-a(2) 80.7(2) 83.x2) b 109 

11.157(6) 12.66518) 22.507C14) 730 3.9 111 

7.t-l22(3) 10.550(4) 9.500(3) 92.82(3) 94.53C-i) 4.6 112 

11.758C3) 16.987(7> 6.032C2) 

96.13C3) 2363 

1359 3.3 2.9 114 

H.17?(3) 13.926(4) 22.425(9) 1797 2.9 115 

X.277(2) 13.922C4) 22.568(5) 1049 2.64 2.58 116 

10.137(l) 9.440(l) 840 4.7 

14.7X(l) 10.69(l) 9.20(l) 106.09(5) 2127 3.2 6.5 

I.bOO(H) 3.301(8) 13.675i6) 113.5(3) 1342 3.6 

Ill_fllS(_) 12.843C3) _ 9.305C2) 99.661<15) 94.545(4) 96.918(15) 1803 5.6 6.1 

'J.298(5) 26.614(19) 9.543(a) 121.00(5) 1512 5.2 

113. 

117 

118 

119 

120 

x.714 14.926 12.174 6.3 5.5 121 

8.076 14.188 12.408 

99.04 102.06 

113.57 

68.96 3337 

2093 7.2 5.8 121 

24_189(6) 9.325(Z) 5.304(l) 90.35(S) 2151 4.9 122 

111.47(l) 15.54(2) l&36(2) iOS6 4.8 123 

L'.O35C4) 27_284<5) 14.5lOC5) 1671 6.0 124 

l&424(5) 7.568(Z) 3.5 5.0 126 

12.230(5) 

13.385C3) 

7.509C3) 18.099(6) 117.91C4) 

1917 

1717 4.76 127 



341 C14Co,Ni201,=-.2C,E,,NC (~~~zC~~N~~UXJ)I~~ Trig Rfi 3 

335 
+ 

CI4~3014 .czrtizw4s AsPh404%3(~3)1J Tri Pi 2 

= CaH6Fe = beluoEerrole 
b 

C,mgO = ~.~~.~'-r13-~~O~-~~-CyC~~p~t-l~-ene)yl]-l-ethyl 

371 ClSfkCuJ9 %(~)g(C‘jR6) Rig Rz 2 

330 CL5H7CoFe06 F~CO(CO)~(C~!&) 

22.5 C15R10F~02 Fe(CzPh)(CO)z<C5H5) 

377 C~51112cl2!4002Sn Slo (SnCl2Ph)(CO)2(C7H7) 

332 CISRIS~F~O,, F~C~(CO)~(CIIH~~~)<C~E~) 

362 CISRI~H~~N~O* Hn3(NO)4<WW3 

190 C1+15Ni2+.BFti- CNi2:-#5)31RFb 

185 C~s%ziTi Ti<C5R5)3 

260 C:+16FeO6 Fe~~),:C,H,C2~2<~2ne),l 

359 C1SH16FeZGe03 Fe2(G~e2)(CO)3(CgH5)2 

333 C&i~~CoXfO~P CcNIKO)4(PEf3)&+5) 

281 +.- c~5a=;nF,Feo, .hOg .a,0 Fe~acad3~O~.li20 

220 C15~23CL~N2°6P2 HoC1cCrC~CN~21~~~~e~3l~~C5E5~ 

13 b.=27A%-2& ~,<c0)6<k%$, 

H P2lJC 4 

tJ P21fn 4 

n PZllU 4 

H C2Ic '8 

H P211c 4 

0 P212121 4 

0 PbCZ3 8 

M P21lc 4 

0 =I2121 4 

n P21/c 4 

H PZl/C 4 

w P2,ln 4 

I‘ P21lc 4 

: 

.- 



..: 
‘. 

._.: 

16.070(6) 

14*43X1) 

.6.999;& 

16.481(Z) 

._ 
: , ._-.. 

-- 41.4~<2) iO.854(4) 

10.86(l) 8.01(l) 

22.07(l) 9.130(3) 

18.186(2) 

1X14(5) 

14.38(l) 

6.035(2) 

8.963(5) 

11.2X3(6) 

12.34(Z) 7.20(l) 

10.02(l) 9.41(l) 

8.030(3) 19.355(S) 

12.467(4) 12.552(5) 

21.106(12) 

11.614(11) 9.646(U) l&022(22) 

').7!lH(3) 

I,. 7:m(lt,) 

l'I.'J41 (4) 

11.7HL 

l'J.WJ(U 

E.Y45(8) 

12.274(5) 

9.i27(2) 

9.905(10) l2.683(12) 

Y-796(2) 13_887(3) 

14.883 19.086 

7.404(14) 23.861(40) 

7.951(Z) 16.83;(7) 

11.454(2) 8.074(l) 

;0.223(5) 17.180(7) 

12.891 15.407 

14.162(2) 8.229(l) 

10.462(14) 20.005(25) 

11.7.x(5) 17.235(S) 

18.515(Z) 12.923(Z) 

10.40 17.00 17.92 

RefeRmesp.156 

123 

134.67(3) -.2300 11 128 

93.51(S) 1544 7 129 

93.433(5) 2416 3.7 3.7 130 

111 

131.;6(9) 132..13(42) 47_i5(9) 

1247 4.4 4.9 

922 6.2 132 

56.3(l) 7.27.3(l) 106.6(l) 3094 6.4 I.33 

91.03(3) 1982 9.3 

935 13 

725 3.3 

1414 9.2 

66 

125.53(6) 134 

135 

96_66(6) 90.96(5) 136 

82.95(l) 

97.5(l) 1899 

109.70(2) 1696 

90.585 2926 

95.5(l) 

107.73(3) 

3066 

1338 

491 3.3 3-c 137 

1216 

1461 

139.7 

2141 

107.5(l) 

120.64(U) 

91.56(l) 

90.3 

9.8 13x 

6.0 139 

5.0 140 

7.2 6.0 141 

3.2 1.2 a 142 

6.3 142 

5.2 5.5 145 

i, 146 

3.5 4.8 147 

2853 5.2 148 

1672 6.6 149 

3037 4.3 6.1 l50 

955 6.3 I.51 



382 

384 

273 

321 

363 

270 

-.. -. 
b 

Disor&red; parcial refineme.nr. ._ 

‘hi 

n 

n 

H 

n 

n 

H 

H 

H 

H 

0 

rd. 

Tri 

H 

n 

Trf 

Tri 

54 

hi 

w 

w 

Hex 

_- ;. 

.:y.._ .- 
-. 

.P!lWi : .fa : 
: 
-, 

pi 

p2,1c 

P21lc 

p21l= 

P2llC 

P21ln 

PZl/C 

P2lh 

Pq/c 

P2lh 

Pi 

Pi 

c2/c 

-, 

: .- : 

-=2 
: 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

2 

2 

4 

4 

4 

2 

2 

4 

'6 

9 



.: .._ 
_ . 

. 
: 

. . 

1.84(l) l.2.i6(& 

: .-. 
: 

l!i.72(2) " 2112 5.0 5.6 152 

::- 

9.82bcz) 8.866(2) 

10.468(l) 7.625(l) 

10.387(l) 8.031(l) 

11.101(b) ‘7.548(2) 

10.374(1~ 7.971(l) 

9.040(3) 13.552(4) 

8.326(8) 11.916(12) 

IO_ 161(10> 23.010(20~ 

12.360 9.295 

17.962(5) 11.944(3) 

9.80(l) 8.47(l) 

ll.743(2) 9.755(2) 

8.660(2) 12.682(4) 

15.251(3) S-402(2) 

7.09(4) 8.75(b) 

11.789(Z) 14.528(3) 

9.192(U) 16.631(20) 

9.580(4) l5.279(6) 

9.639(8) 11.504(9) 

9.05 9.05 

13.776(2) l.2.159(2) 

8.610) 21.31(2) 

27.l55(7) 

Referencesp.156 

12.665(3) 83.82(2) 93.97(2) 125.90(2) 7.7 153 

12.227(2) 127.22(l) 154 

l2.039(2) 125.58 

1269 2.7 3.3 

1471 2.1 2.9 155 

11.726(4) 64.43(Z) 2101 4.0 5.8 156 

l2.047(2) 125.83(l) 1548 2.3 3.9 155 

18.517(5) 90.52(2) 

18.056(18) 93.15(10) 

1728 3.6 

1336 8.8 

L57 

158 

9_718(9) 91.80(2) 

14.195 102.2 

7.l25(2) 93.65(2) 

2191 4.31 

2583 5.6 5.0 

1477 7.7 

159 

L4b 

L25 

19_96(2) 556 5.3 

2206 2.6 

L23 

7.914(l) 94.66(l) 89.55(l) 109.46(l) 161 

7.993(2) 101.72(2) 116.28(l) 83.28(2) 1370 3.9 4.7 160 

17.445(4) 104.91(2) 1024 4.5 6.5 16’ 

10.62(4) 98.5L4) 163 

9.259(2) 96.61(l) 1998 2.4 

11.592(14) 93.06(6) 97.56(7) 90.68(V) 2318 7.6 7.7 165 

9.292(3) 93_'b7(2) 119.26(2) 82..80(2) 2234 8.0 165 

Ll.140(9) 

9.63 106.9 

97.22(l) 

118.0 

692 3.9 165 

101.0 

J.2.724(2) 91.97(2) 1340 6.0 167 

L1.39(11 143.0(08) 169 

6.669(6) 

1064 5.9 

731 5.1 169 

125 



= C& = p.SlCZdCIl~. 
b 
Hepaphy = (E)-S_mechylpyridLneZ-carhoxaldebYd~2'-PyridY~Ydr~=~~~. 

= ClZ~lr. - ~'-1.2:5,6-bicyflo[4.3.3Idcdeca-l,3,5,7-CeCraeUe- 
d C&S - tetrahydrothiophene. 

e 
Crystal data only, from powder paccern; data for U. Th conpounds a+o listed- 

:- NI"c?zc.D diffr_; cf. x-ray study. r&.406. 
9 iip*aren= space g?x"P snd un?.c cexl is conposire of 

Pi 2 

372 C17~~1OCQ&O3 co,(CO)3(C6HI;He2) H 

31R 

241 Cl?~lU~~2% Fe(COC~B~I~e(CO)31C5B4)(CO)~~ H 

IRJ. 

55 C1,&&N20Rh Rhzp[CPh(N?re)~h:?el(CO) H 

158 C,~H~~F61~:Rh.i~20 ~h<~~o)(acac) ICaki12C2(CF3)21.%1izO u 

259 C17~22~Os l4nKo)3(c14~11w cf H 

C17F%O16 
+ 

347 2-_2CrR12x (Sfet,)~1Fe&KO~~s~ 0 

P21/" 4 

P2,lC 4 

PZl/C 2 

P2lf.Z 4 

P21lC 4 

P2,h 4 

WC 8 

P211C 4 

Pnma 8 

a Lfgand i; disordered mixture of o-_. m-xylenes. 
b 

COC,R&&, - l-(~5-cyclopentadi~yl)- 
- _ 

2,3.4.5-~'-eyclohe~-~.4-di~n-l-oyl. = Cll~IOO - 2,3,4.11-n'-bicyclo[4.3.llrmdeca-2.6.~tr~~e- 

4.11-yl-ll-one- ClrH1102 - I_s-_(l*,2' ~ihydro-z'-oro-11LorPazulen-3'-yl)-~5-~~d~~yl. 

23Y C19H1oF12Ho ~O[C2(CF3)2C5~5J[C2(~3)21(Csf15) # P2+ 4 

. 
1D7 c~&~~dW’d Pd[acacC2(CF3)212 H P2&I I 



: 

9.920(Z) 1oT976e) 13.240<2) -118.14cl) 727 2.9 4.7 170 

25.56c3j ll.37Cl) 6,04<1) 1764 7.1 171 

1.x666(1, 9.933(l) -9.507(l) .107_61Cl) 93.04(l) 114.63(l) 2660 2.75 172 

: 

1X+45(6)- 10.7782CS) 9.3078(6) V9.672(6) 2500 3.7 4.4 98 

18.868(8) 17.143C7) 31.07C2) 4569 7 46 

1L955c10) 18.879C18) 10.066C16) 125.66(8) 2al.o 10.7 174 

9.144(3) 18.954(S) 15.1)21C4) 90.51(4) 3449 10.4 175 

12.447(6) 7.047(Z) 301.26(4) 

5.93C5) 16.83(5> 

84.49C3) 97.5OC4) 

107.33 555 11.1 

176 

177 

9.66(l) 20.24(2) 96.40(5) 1883 5.6 5.4 .i 137 

33.275Cb) .13.364(2) 99.71(l) 1441 8.4 

5.0 4.2 

5.2 

4.7 

9.1 

6.6 

11.9 

17ti 

21.69OC5) 11.399(2) 96.78C2) 2852 17’1 

11.842C7) 12.742(7) 107.47C2) 1632 85 

17.24(2) 11.52(l) 97.3C2) 2400 181) 

19.34 22.61 102.8 181 

7.178C4) 15.662(6) 96.66(3) 

15.768C20) 36.712(36) 

1388 

1009 

1584 183 

9.461(3) 15.302(6) 106.34(4) 2249 9.5 105 

23.29 11.30 114.9 4302 5.8 184 



264 saK22c~2~2~ 
. 

248 C19K22NiO2 

207 
-. 

C,,H~~%EhS~+-FsP 

310 =1aH29~2KzS2 

151a CLLK3LNfP 

357 c1a==zK%ors 

358 Cl8~2~4OiS 

45 c18016K'=4S6 _ Tti pi 

344 c,SoLaPc92-_2c2,qoP* (PPb)2[Pt3(Co)613 H CZIC 

: 
-.:_ 

.: 

‘, ,::._ -: :: ., 
. . i.p21fc. . . .-- 

.-. _. . . y.. 
~Nb(K~2)(CSH9)_]3(O!d)2(0)2 _-. .-.-’ .H -, ‘~2/m 

[H&<c3a~)(C6K6)]2 -:. : --; -H 

:_: 3 
Pqlb 

H p2;/n 

NiHe(CKXeCHCKXe)(PP&h) n P2LfC 

Kn2(w),["-ca~~c0),1, T=Z.C 141/a 

~2(CO),k~(m)5]2 Tet 141/a 

.- 

.-I 

4 ‘. 
:- 

.4- 

-4 

2 

4 

2 

4 

2 

4 

a 

a 

L 

4 

= CL3KL9 = 2.3-~~5-cyilopentadiene4.4-d~thylbicy~l~(3.2.l]octa-Z.6-di~e. 
b 

C585&2C20)2 - 1.3~.4'-~3-2-~thyl-2-(6'.6'd~thylbicyclo[3.2.O]hept-3~-en-7~-on-2'-yl)propionyl. 

_ 38 CL9K&X20PPt &S-PtCl,tCO)(PPh,) 

22 

163 

146 

387 

386 

274 

TSi 

TU. 

0. 

H 

Y 

0 

n 

n 

n 

Tri 

n 

Pi 

Pi 

c-=21 

P21Jn 

c?/c 

Pnam 

PZl/C 

CZIC 

P21ln 

Pi 

P21/n 

: 

2 

2 

4 

4 

a 

4 

4 

4 

4 

3. 

4 



.~. 
_._..I..- :. ._ 

-l5&3) - i 4.518(9) 

10.733(3> 

13.l.50- 

9.29(2) 

8.122<1) 

a.901 

12.49(2) 

8.056(2) l2.506(2) 2?_631(3) 

H.23(2) 

15.486(2) 

X.927(3) 

,',.SlJ(2) 

I-1.72(2) 

7.121(L) 

2O.l23(31 

10.482(I) 

*‘1:16(l) 

17.162(4) 

16.242(7) 

28.4Ol1) 

12.453(15) 

%340(4) 

15.71C5) 

14.429(15) 

7.235803) 

24.581(6> 

15.5241(33) 

17.71<3) 

8.839(l) 

26.031(9) 

8.540(2) 

14.311(3) 

9.593(l) 

10.2om 

L2.589(3) 

-9.602(5) 

9.16(Z) 

l5.262<17) 

13.548(S) 

17.18(5> 

;5.605(16) 

8.6893(17) 

10.586(1> 

‘. 

X.162(7) 

16.873(i) 

17.467 

7.65(2.) 

6.0445(12) 

l..s_33(3) 

7.787(l) 

8.718(Z) 

28.26(3) 

28.54(3> 

14.502(3) 

26.433(5) 

11.007w 

10.45(l) 

8.522(2) 

12.777(7) 

15.28(Z) 

14_360(16) 

24.27200) 

12.51~53 

10.423(10) 

9.4677(18) 

11.603(2) 

101.74(4) 

llO.95(1) 

98.01 

94.17(2) 109.94(l) 

93.882(S) 

110.86(2) 

a9.07<11 108.75(l) 

115.22(6) 

97.57(l) 117.96(l) 

115.84C8) 117.38G3) 

94.45(4) 

100.5(2) 

90.33(l) 

107.4(l) 

94.62(Z) 

80.52<2) 77.38(l) 

113.13(l) 

102.7 

104.3(3) 

94.04(2) 

96.50) 

104.53(l) 

93.80(l) 

78.90<8) 

71.44(l) 

129 

907 3.1 3.5 185 

842 9.1 166 

11.5 187.188 

961 4.9 1.39 

1780 5.1 6.8 190 

2794 3.04 

1917 9.8 

3.05 191 

192 

1244 2.4 193 

1404 6.26 

2392 3.2 

3172 4.0 

1477 a.3 

4.56 I94 

195.196 

195.1Y6 

197 

2436 6.3 6.8 IO3 

4150 6.7 7.5 198 

1448 5.0 

2642 2-S 

2023 9.5 

6.5 199 

200 

201 

1620 13.8 202 

1072 14.24 203 

1591 7.1 204 

2968 20 205 

2041 5.27 

1974 3.43 

2342 10.6 

206 

207 

208 



184 Czo~2o~ 

352 C2oII,+f4 

16% Czolli~,NIo, 

114 C2&8*N6oS4 

Ni<CsLIe402)2 
c 

108 Go%s~dW'rPd 

a9 C2$i~&lP2PtSi 

220 C~$i3(1SI . 

235 C2OE~~ti$lZr 

89 C2+I~+P2PtsI 

47 c&i3$10gPPh 

298 CZ,,II,7BgP2Pt_ 

29; CzJS37==zPf 

348 C.?oO19~s 

P~(CF,)&CNBut) 

m?8BJ)(NEt2)1 

fians-PtC1(C8~Sefe~)(PH.e$k)~ 

(+)-WC10H15)2~ 

zr~1C~~ur~lUEt2)2ltc~H5)2~ 

trmz+PtCUmi2Smeg)(~$?h)z 

ciS-P.kc1(co)2cP(O)Cygl 

&xc-l-Pt(R+=2Ph)z-2.4-He2C2BgYg 

ficrs-PtI<~e:NCs~CI~)<PEt3)2 

\ 
tieC(CO) 19 

394 C21E2sw2~s~2 

lloa cZ1~2sW'2=' 

58. C21B23~2~2P~ 

EU~SU~~)<CO)~CC~H~(C~FS~)S~~~ 

Rh<acac)(c&) (PY)Z= 

&-PtC12[C0rPkCE~),I(PEc3)2 

Tet I.r2Il! 

c2/c 8' 

P2/a 

Pbca 

P211a 

CC 

P“ 

p212121 

CC 

p21/c 

4 

a 

4 

4 

2 

4 

4 

4 

2 

4 

2~ 

4: 

_ 
4 

4 

2 

4 

hi 

w PZIIC 

hi Pi 

0 =I2121 

n CC- 

Tri Pi 

:_ : 

_-: 

: 

8 

.2 

4 

2 



,.. .’ 
.’ 

: 

. . . 
: 

131 

9.365(i): 

I 

.~ls.697<4) 

ii3_355(8j %06.0(l) 2849 4.4 209 

-9.416(3) 13.6240) 90.04<2) 3532 3.7 4.4 210 

14.45(Z) 

: 

lL55m 

25.08(3) 8.13(l) 658 6.1 211 

8_l2<1) 12.93(l) 1293 3-c 60 

13.88(l) 7.82(l) 19.05(2) 98.88(10) 1015 5.7 

700 -2.07 

1227 6.4 

212 

8.635(Z) 10.542(3) 213.214 

28.32(2) 9.23(l) 15.030) 102.77(8) 215 

lf..CS3(6) 17.070(6) 6.797(2> lL5.8(1) 1200 9.5 216 

13_cn(5) 18.289(8) 23.80500) 3093 5.0 217 

20.093cJ) 9.519(2) 201(J)- 96.77(2) 4123 9.9 21x 

K’Jl’J(4) 21.723(8) 13.8uSiG) 113.88(3) 2573 3.9 2 1 -, 

1’1.71 7.38 8.04 90.03 1893 11.4 220 

14_.l78m 18.607(?) 8.278(l) 1712 10 221 

8.919(4) 21.723(8) 13.865(6) 113.88(3) 2573 3.9 219 

1X410(8) 18.271(24) 100.84(9) 1905 6.5 222 

10.285<4) 14.208(8) 100.40(4) 94.32(4) 98.95(3) 4330 4.2 1711 

8.531(l) 15.176(2) 107_760(10) 1791 3.8 223 

17;76(2) 10.:46(l) 75.95(10) 69.05(10) 92.35(10) 224 

x.47v 18.295 12.745 90.751 3725 3.0 14" 

13.445 11.384 8.472 69.5 114.1 104.2 4642 4.8 181 

Ih.O83(3) 
. 

iO.O85(2) 

7.935(3) 16.057(6) 109.82(2) 1773 2.7 226 

10.219(2) 20.654(C) 1397 4.4 5.3 227 

h.798(2) 17.057(S) 21.157(6) 91.61(') 7.0 228 

13.167(l) 9.108<1) 9.185(I) 107.93<1) 81.12(l) 93.17(l) 3373 3.3 229 

15.991(2) 8.601<2; 16.703 4.8 6.0 230 

Referencesp.166 



133 G_$~1P2Pt+.F6P--'- 

60 C2lH3,,NP2PCf.F6P- 

149 C21fL,=p2- 

= C686 - 2.3-bfs(methylene)butane-1.4diyll 

1r<cna5&~2 .Tet 

21 C22ti1SFe0,,Sb FeWO)z,(SbPhj) rri 

175 

369 

257 FcCft2CIf2Fc 0 

.P~e2)kal:NPh) n 

368 

233. 

H 

H 

CL C,6iQr i 3,3'-ethano-l,l'-bfs(2.3.4,5-~~~y~o~pca-Z,4,6-t~i~yl~. 
b 
C+116 - bis~2.3.4.5-~4'-bicyclo[4;2.0~octa-2,4~en-3-yl~. 

= &CeH9 * n5-tetrahydropentaleyl; a'-C,E, - s'-cyclooctatrienyl. 
d 
CaQ<S*3)2 = rr-l.S-bis~trimethylsllyl)penta2ene. 

244 Fe2(CO)5(CSE4CEWa H 

245 

C2+37NfO3p 

aut(CO)S<C5E&Ph2)p TKi Pi 4 

H P211.z 4 

FeCo(CO)S(PLIePhz)<CSHS) hi 

ah(PhmcacoPh)(CaaloClz)b 0 

;h(C&<~Zf3~24f I 

1rGnU3)(C7~e~(~zph)z n 

.; 

:- 

_- 

PZZlC 4 

Pbca -0 

Pi 2 

pi 1 

C2lm 2 

PbCa 4 

p21 2 

p21/a 4 

p2&= 2 

=1/c 4 

ei 2 

Pmna 4 

CUC a- 

PZl/C 4 

P21/n. 4 



-__ .- .’ :_ 
.: 

,-_-- . . 

13.%1&) :-. 11.&2C4) 10:659(s) 
_: ._.'. 

133 

114.;4<3, 2382 4.8 6.5 230 

1763 4.4 231 

1060 3.6 232 

1865 4.1 233 

1090 3-c 97 

1431 5.76 

771 7.0 6-9 

3217 2.4 

1788 3.0 3.9 

2211 5.9 

206 

234 

92.25(l) 235 

95.83(3) 236 

92.98(3) lz5.29(3, 

237 

238 

239 

240 

241 

.15.503(7) : 18.81<1) 17.66(l) 

+47(5i 15.344(4) 11.005(3) 

8.5w2j 10_934(2) 28.549(7) 

:llAxl) 18.39 

93.930) 

14.574(15) 16.258(16) 10.453(10) 96.87(2) 

1202 4.5 

1967 4.8 

5.7 

9 

L3.59(3) 15.l.I(3) 20.32(4) 

10.557(l) 10.043(l) ll.230(1) l.l4.22(1) 91.95(l) 

101.98(3) 106.99(Z) 

114.31(Z) 

Y.178(2) 6.800(3) 9.729(3) 

24.934(11) 12.632(6) 14.669(8) 

lO.I)fd(8) 10.634(4) 16.?!6(5) 

X.629(5) 10.755(8) 11.116(9) 

13_2')8(ti) 10.793ci 19.812(6) 

107.2(l) 

9?.35(4) 

ll.iW(S) 12.519(6) l3.646(6) 111.63(Z) 

; 

2040 4.0 7_473CL) 15:156(7) 17.710(13) 94.30(7, 226 

98.63(4) 3165 2.8 242 11.557(8) 10.520(3) 8_992(3i 99.26(Z) 102.26(21) 

1%_55<1) 6.96(l) l&32(9> 90.6(l) 

6.94&l(9) n.551~18~ 14.618(19) 100.9(l) 86. Q(1) Lo4.3(1) 1466 0.5 243 

r-56(1) 20.5b 10.65(l) 1482 4.0 244 

19.663(3) 14.350(51 166.443(3) 120.10(l) 1946 4.6 5.3 245 

9.616(l) 28.620(S) .99.76.-. Cl) 96.72(1> 4704 3.93 3-37 246 

10.670(l) 13.879(Z) 16.222(2) 

Referensesp. 156 

91.80(l) 4099 9.4 247 
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234 

322 

Mdm),~c,,aIs),= w P2lf.z 4 

[Pd(cE#fecH,)],salen w F2& 2 

(~(tn~(OEt,)~(m),(C5115~12 Trf-' Pi 1 

Lcrcw,&stf412 n P21fn 2 

(N~[(H~S)~~(CSHS)~I~~(BF~)~ n P21i.a 2 

(Nl[0es)2Nb(C~H5)212~(SFq)2.2X20 n PZl/b 4 

CFe(m)2(C&~e,S)12b N P211C 4 

(RuHCCfi,P?re(Ca,),~e21(dmpe)32 TlZi Pi .2 

(AsPh,)2CPt,<CW,lt, TZC?. Pi 

(z cllHlr - tricycloC6.3.0.~"]~deca-3,5-diene. 
b 

WwerS = 3.3,6.6-tetranethyl-l-thiacycIohept-4-yne. 

c Previous unit cell had only half correct volun~, leading to inroluble Patterson functian. 
d 

Not fully refined. 

148 C2+15&04 

167 Cz,%iiB~2F-=O, 

48 C2+1aN+0sP-~20 

2.54 C2$.i1YFe*.BF~ 

221 C25~2*~OzP 

166 C25%zI=%P 

35 C2SH33'=lZroP3 

co(CO)3(C3Pb3CO) n 

Fe(m)3(~22&Br2)= H 

Bh(CsH3N20r)(m)(PPh3).~20b H 

CFcC3Ph2lBF,, n 

:4u(m)2(PPh3)(C5I@ TXi 

382a C2SH35~3~2 

Cr(CO)3(PPh3)(CCmz)31 n 

IrU(CO)(PI¶e2Ph)3 I 

P21fa 8 

P21fn 4 

P21fa 4 

PZllC 4 

Pi 2 

c2fc 16 

P21fc 4 

*I 4 

=12x21 4 

P212121 4 



12.90(5)- 

10.028CZ) 

11.608CZ) 

9.7OLC5) 

8_x!4(3) 9.092C3) 13.152(4) 56.03(2) 110.13(2) 103.96(2) 2578 4.3 5.2 156 

8_7L?E.) 

10.15(L) 

11.44(l) 

Ib.-l66(3) 

l-a.2W(5) L9.37?(14) 14.628 106.66(4) 101.10c3) 85.65(5) 5322 d 103 

I IL ‘3’11 

1,.200(5) 

H.21YC3) 

9.41C2) 10.60(2). 11.36(2) 

36.955(3) 

16.25(2) 

13.31 

19_383(7) 

19.398C4) 

135 

11.48(5) 94.00(l) 95.00(l) 90.05(l) ~1500 16.3 248 

10.578(4> 11.291~4) 72.06C4) 81.56(4) 62.53C4) 2525 3.3 249 

12.5330) 13.75Si2) 101_01(1) 3595 3.0 4.0 250 

10.060<5) U-9%3(6) 99.30 985 7.8 251 

14.716<4) 9.86?(S) 112.00(S) 1411 .5.3 6.1 252 

18.82(Z) 7.85(l) Y5.OCl) 253 

33.56(3) 8.33(l) 

8.659(3) 

15.018(6) 

92.7(l) 

18.015(3) . . . 

1639 7.2 

1595 8-6 

2052 7.7 

5.8 

253 

92.28(3) 254 

1X880(6) 95.87C3) 101.27(3) 112.02(3) 8.9 c 25s 

n-537 Z-243 111.68. 

8.232(6) 13.770(7) 89.38(5) 

2016 0.9 

838 14.5 257 

27.87(l) 7.695(l) 99.5(l) 2136 6.2 25H 

14.708<3) 17.857(3) 103.60(5) 1410 5.7 4.6 25') 

103.47(16) 79.47(16) 

100.8OCl) 

101_72(161 2931 10.8 260 

10.789(l) 

10.38(l) 

22.799(3) 

30.07(5) 

23.90 

9_OCS(5) 

9.035(2> 

147.30(3) 

108.0 

4731 8.8 

133L 3-3 

2127 14 

8.7 261 

4.5 261 

8.84 263 

14.458(6) 

14.438(9) 

2670 6.9 264 

1213 6.6 6.3 265 
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26 

256 C2~HzeFe2 

383. 

228 

150 

302 C26%6BloP2Pt 

77 

323 

243 

J.52 ‘=z7=5 3N=’ 

Cc5H5)2U~SPhlzUGO)t, 
t 1 

Ir[Nac(cF~) cLIe(cE2)cccF3)NHlico)- 
(PPh3) 

L ‘ 
F~C(NCY)C(NHC~)C~~C(~"~)KCO)(C~H~) 

[NfW’&lzC~Hl, 

t 1 
1-PtKHEtPR2)(PPr5)-2-PhC2B1,,HI0 

-= l+q3uq * 9,9a.&-sq-fluorenyl; n'-ClsHq - 9.9a.4a,4b,Ba-s5-fl~orenyl 

Fe2Pt (CO) 3 (PPh3) 

CO[CC1:C(CS%C1-P)2f (PY) (dmg)2 

Bh(dba) <C3Ie5) 

0. 
q&,C$I502 = 2~-_(2-phen~~-1,3-diorolano). 

.. 
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n 
: 

n 

n 
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0 
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12.347 - 13.771 11.922 

11.58Cl) 10.20(l) 10.25(l) 

17.85(3) 18z!3(3) 15.83(3) 

18.07(3) l&33(3) 16-Z?(3) 

17.90(3) 18,37(3J - l5.93C3J 

l5.615(91 10.418(6) 17_816(ll) 

10_719<7J 24_630(12J 11.356(5) 

9_029(5J 9.125(5J 9.748<5) 64.66(2) 70.34(2) 

11.732 10.380 22.831 112.97 

13.72(l) 7.93(l) 7.89(l) 

11.77(I) 10.20(l) 15.84(l) 

11.m x0.13 _ 17.49 

7.fwJ(3) 5.563(3) l&677(5) 

25.50(Z) Z~.l')(ZJ _ 9.728C7J 3545 4.9 271, ' 

21_*w. 8.651 12.702 1812 6.8 277 

.= lS.l193(5) 13_6bl(4J 1486 6.1 278 

14_348(12) 14.063(13) 11.393(10) 104.42(3) 2100 3.5 278 

29.622C7J 9.967(t) 17_160(3J 

12_216(9J 10.100(e) 10.287(11) 100.55C9) 104.87(12) 89.31(8) 

14_446ClJ 13.727C1J 11.895<1> 2689 3.65 0.55 190 

111.7(l) 

98.2 

79.90) 07.4(l) 

2697 5.3 

3520 5. 

266 

267 

112.8(3) 2724 7.5 2hH 

112.6(3) 2702 7.0 ?hX 

112.3C3J 2576 9.0 2% 

Ll3.68(5) 3277 4.5 275 

4075 11.7 2w1 

96.88(21 2379 9.7 

3298 6.4 

1960 10.2 

'111. 

2711 

103.1(l) 83.8(l) 

82.5(l) 95.20) 

103.3(l) 271 

106.5(11 3407 5.3 272 

106.9 1626 7.2 

3205 3.2 4.2 

27'1 

83.16(Z) 82.52(Z) 81.66(21 2711 

137 

3173 3.8 4.4 

3866 5.2 

280 

281 

Rcferencesp.156 



205 C&i3~CIOTf TiCl(~,H,~~)(C5H5)CC5H3(~)~ezphl a 

238 C28QP 

a 
C22R22NQ - 2.3:9.10dibenzo-1,4,8,Il-~e~~azacyclotecradeca-2,5,9,l2-te~~~a~o. 

b 
-uacemic, rap. 1649 

24 

66 
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61a 

268 

14 

265 

349 

346 

319 

314 
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252 
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- C29X~5BRu 

C33it4='T Co <Cd’bd <c+d) 

N 
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H 
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u 
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0 

0 
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pi 
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‘:12_513i3j . . 18.618C5) 

12;08<1) 9.63(l) 11.35Cl) 101:13(3) 2060 6.3 6.5 

284 

285 

~9.645(1) 12_544Cl) 9.969(l) 7682(1> 72.22(l) 4206 6.6 4.7 286 

36.444<8) 11.836<2~ 16.170<4) 124.7OC44) 2806 7.8 8.1 283 

14.16(Z) lz.91(2) 13.18(2) 96.9(5) 1939 6.2 b 287 

8.619 22.278 11.921 3586 3.4 288 

11.(129(22) 13.405(26) 9.123(18) 109.90(3) 98.14(3) 3385 5.7 289 

Y.S2?(4) lS.381<6) l55.518C7) 105.09(5) 2048 

11.048(2) 13.405(3) 82.3OC2) 107.38(2) 2384 

3.2 3.6 

6.9 

290 

291 

1'1.521ci) 13.084C8) 3198 8.0 292 

12.57(L) 18.27(2) 

17.916(&I) 

7.l5(1) 115.3(l) 1578 7.i 29') 

'1_758(4) a.528C3) 

15.915 

14.397(S) 

25.21 -101.63 

790 7 294 

3521 5.4 6.2 295 

,'..WCl) 11.51(l) UO.72C7) 

11.1, 16.97 

19.74(l) 

12.98 

2540 5.1 

2780 6.3 

16.582(9) 16.438C9) 

18.85(2) 

lo4.2oC2j. 11.5.5OC2) 

101.02(3) 90.92(2) 

88.26(l) 

94.97 

94.52(3) 

94.19(2) 

93.78 

103.2 

3291 3.1 

1',_111(2) 17.34(2> 

14.783(8) 26.426(13) 13.835(4) 102.73(3) 118.16(3) 95.28(4) 3558 5.9 6.3 

'"lh 

IS1 

1197 

224 

103 

ll._',-sL(5) 17.335(9) 12.482<7) 102.12C4) 92.02(4) 66.44(4) 3605 7.5 9.0 298 

11.257(2) 11.926(3) 2388 6.0 7.7 

17.1306(7) 16.9016C7) 4995 3.3 5.3 

10.95(l) 

21_3L(l) 

14.39(l) 

l5.25Cl) 

22.9llCS) 

11.4899@) 

17.56(l) 

32.25(L) 

loo-U(2) 

100.082(5) 

97.3(l) 2382 8.3 

1920 6.1 

299 

300 

301 
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10.899(3) 92:15(2) 2001 

139 

7.4 
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c36&.Cl6Jb3 -Cl 
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56 
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27 
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H 
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H 
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H 

0 
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n 
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n 
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~e~(co),[Ph~PCt,(Q'31~1(~H~1~pb~1~ hi 
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__ 

Pi 2 

P2& 4 

P21/C 4 

P211c 4 

pi 2 

p21/=- 4 

P6lUt l 

P21fc 4 

P21/c 4 

Iba2 8 

c2 2 

Fhaa 4 

Pi 2 

P2; 2 

P2l/C 4 

PZ/c 2 

P21/c 4 
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L%+6<2) : -ib.593’(2, X6.081(2) 4285 5.9 302 

10.968(4) 11.496(k) 12.223(5) 95.63(3) 108.56(3) 91.60(3) 362C 5.2 

9.837(2) 11.416(2) 17.554(3) 94.080) 79.64(l) 111.98(l) 3106 8.9 291 

10.19Cl) 15.24(13 16.85(l) 

l5.65rl(l4) 13.338Cll) 14.741Cll) 

7.109(4) 25.3-X(3) 17.979(8) 

11.640(l) 10.9139(8) 16.587(2) 

LlL.73B(S) 9.725(5) 36.46(2) 

12.257lC13) 8.0377(13) 413 12 ,w, 

I??. lEl(4) 21.075(4) 19.701(9) 133.54(l) 2925 6.3 310 

1?*ll.K(5) 9.796(4) 29.565(16) 

lIi.45(6) 18.59C4) 9.80(2) 

I'I.I4(L) lO.fl5ClJ 11.41(l) 

l*l.:l.(a) 10.77(Z) 16.13C3) 

I1.7~lic6) 14.110(6) 14.753C4) 97.26(3) 92.35(4) 112.31(4) 4059 7.9 3T5 

11I_l.'~,C4) 16.934C6) 9.957(4) 

i I .osvC3) 15.676(l) 17.881(4) 

11.77OClJ S-2663(4) 17.056(4) 105.711C8) 

10.47(l) 14.45(2) 24.58(2) 97.68C5) 

16.733 12.233 19.677 118.31 2268 7.0 

10.319C8) 14_516(iZ) 17.944(9) 
sp.156 

107.0(1) 

97.38C3) 3092 7.5 305 

107.8c4) 3122 6.9 3116 

87.98 4'1.67 62.25 2731 5.5 307 

90.2(l) 3056 6.7 30X 

91.79(5) 

121.17 (3) 

119.02C2) 

92.0(l) 

90.13(5) 110.34(5) 35.44C6) 4396 6.7 

141 

1718 5.3 301 

4807 9. 5 

191b 8.0 

1831 7 

1066 13.7 

4872 4.2 4.0 

17 

2240 4:0 4.2 

1945 5.9 7.1 
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318 
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l.35 'koktF6P2Pf 

395 CooK30wJs~2 

83 C4OE3lcr2P111rO3P2.C6BS 

37. C4oII321+6P2S 
.: 

&ma C40~33~2p2m-cH40 

359a CqOli34Fe204P2Rh+eF6P 

379 %0~44LW'-4 

383 C40H44L*4w4 

105 c~oHsoO~PzPd2 

380 C40"64B=4~~uo202-C4HI00 

46 C~~tl30F6OP+s~ 

lOBa C,,2H3,,As2N‘,OPt 

222 C42~35-"p2-C6% 

01 C4283604P2Pd 

213 C42H37-Q 

128 '&HvaPzPt 

94 C42~4004PtPt 

153 C4@,~NiP2+.C132n- 

= C6ii6 - l,A-~2-A'.4-b~~lo[2.2.0]herene. 

t2.c&-GstsnPh;)2<co)4 I 

[IrB(CO)2(PPb3)12S02 n 

t I 
tPd(OAC)[CH2C64PBut(-tol)])2 

~(CO)(PPbg)2CS2~t~3)21 
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Pd IC2 tCo7_tW2 I tPPh& 
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c2/c 4 
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C2lm 2 

PZ&Z 4 

PZl/C 4 
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P21/C 4 
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19.8?9(5, 

:. 

143 

18.l.23(5) 93.46(2) 1406 8.7 322 

.19,475(Z). 

12.33n 

~l2.258(4) 

.lO. 204(Z) 

17.834 

li.O27(4) 

9.745(2) 

l&341(2) 

8.955 

261577(11) 

108.46(2) 85.46(l) 

98.12 116.13 

118.80(l) 

81.13 

102.48(Z) 

4096 5.1 323 

4673 10.6 314 

1505 8 324 

11.799m 16.062(3) 9.723(l) 99.33(l) 101.47(l) 96.75(l) 6153 3.7 5.7 325 

47.55(3) 9.313(7) 31.97(2) 14X87(2) 

l&31(2) 12.15(l) 10.92(i) 106.98(5) 94.75(5) 108.98(5) 

14.80(l) 16.22(l) 16.56(l) 107.67(S) 

2785 6.3 8.1 

3759 4.8 

2031 3.5 

9_H33(2) 19.430(S) 18.898(S) 93.18(Z) 3811 2.3 

19.92 25.96 15.82 2541 6.2 

2h.39(2) 7.72(l) 22.43(Z) 124.8(S) 1624 7.1 

26.24(L) 7.759(S) 22.35(l) 124.6(4) 2744 3.5 

15.643 20.325 130.85 117.91 94.08 5436 4.4 5-n 

l'..f~~L 11.996 15.085 109.55 1530 8.1 

*rr.147(1, 10.081(4) 38.627 (9) 102.27(3) 2337 4.7 7.2 

'l.'J'1'1(2) 20.477(k) 18.634(3) '95.42(l). 4819 3.9 

'i.H1(2) 14.79(l) 11.36(2) 69.44(E) 66.48(E) 67.57(10) 4554 8.7 

II.Xlb(3) 15.331(4) 21.891(6) 113.22(l) 3365 3.2 

15.745(S) 21.319(S) 10.935(S) 99.4(2) 1517 9.0 

17.726(3) 9.748(2) 19.724(3) 1512 2.8 

11.602(E) E-363(7) LO6.c-4(8) 88.04(7) 108.98(7) 3435 3.8 

18.968(3) 19.497(3) 21.363(3) 2321 10.3 
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90 ~C,,Ji,,BrP,Pt 

54 ' CVJL,QF~N~P~~ 

ill C4cJi44oP2Pt.~ 

;01 CwkB10P2~ 

= CgH* - indene. 
b. 

-No refinement reprxted. 

129a Cr6=30=2%P2 

l36 C4z$i36C12CoN~P2Pt 

85 C~~E~,AS~NN~+.C~~H~OB- 

230 C43E41JClCuP2Ru 

Cso&oW&Pf 

I.22 %:,,&ehPd 

122 catlrrz03Pd-~3 

122 CsA203Pd.'%Hg 

a 
Similar disorder co CkiCl3 sdvatr. 

92 

178 C52%LQ2ahZ 

.’ 

x 
C”4(02CCP3)4<C9H3)4=~ I4 F2& : 2 

: 
PtBr(CSl:CBPh)G'Ph3)2 n ~P2+ 4 

trums-Rb[N:C<CF3)21- w P21In I 

CC(An=Zf2)21 CT%).: 

Pt~C&,OEt~(PPh3)~.%f x CifC - a : 

[Rh(PPh3)2IPhC2BdQ; .O Pbca 8. 

, 

= CdigOEt = 1.4-s2-l-ethoxycyelohexyl: X = unknom solvent 
~leCul‘3. 
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Pez(C0)6(Ph~PC+Pb)2 x 
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. . 
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26.744(S) 

24.522 

17.644 
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23.729(3) 
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13.162(Z) 
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12.956(5) 

25_415(4) 
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i 

ll.585 

10.297<3) 

207.27 (1) 82-50(2) 

103.07(7) 

110_,72(2) 

91.73(7) 116.28(7) 

4553 3.5 

3699 3.5 

110.37(3) 101.38(4) 1437 6.8 

100(l) b 208 

US.30(1) 3123 3.1 345 

96.08(7) 2653 6.7 346 

115.76(2) 953 L.4 

1950 7.5 

91.39 3400 6.5 

92.61(15) 2082 11.2 

101.41 

88.227(2) 4615 11.5 

84.65(2) 73.80(2) 86.93(2) 3008 6.9 

110.77 5895 8.2 

96.65(l) 97.93(l) 93.00(l) 2785 6.6 

l.l5.01(5) 

99.22<2) 

95.23(5) 97.30(5) 2911 6.8 355 

109.5(l) 3819 6.7 356 

66.04(3) 8.5 a 356 
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2890 5.2 

108.26(2) 4473 4.1 
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8.2 344 
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10.55(l) 

24.045(11) 
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2154 
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l4.t16(2) 22.04(4) 13.62(2) 105.04(10) 4584 8.2 
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360 
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a Horx-stoichfomztric hydiide; mixture of trigonal bipyramfdal ution @,H uial) with trigonal 

pyranidal carfmx m axial); cell data ref*r to approximrely NfQ_S. 
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12.633 E-646 18.468 78.77 103.90 68.66 
376 

20.272 14.260 20.944 122.77 us7 13.6 > 

20.68(4) 9.636<20) 26.59(4) 119.58(S) 4080 8.9 377 

‘l5.585(5) l2.324(4) 14.806(6) 962 4.2 4.4 378 
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33.92(2) 

X1.140(2) 

17.308(10) 

15.727(S) 

25.863(S) 

11.725(7) 

24.18(Z) 

22.188~10) 

29.139(15) 

12.308(4) 

19.65(1) 

11.70(l) 

17.031(Z) 

17.733(13) 

17.561(6) 

23.245(Z) 

11.422(3) 

11.864(7) 

7.21 

20.704(Z) 

8.103(S) 

12.350(3) 

7.604(2) 

lLOU(2) 

U-725(7) 

15.198(S) 

ll.863(5) 

15.670(7) 

11.935(S) 

9.002(S) 

16.579(6) 

10.79(l) 

8.20(l) 

18.792(2) 

25.339(22) 

25.580(3) 

21.308(Z) 

7.365(2) 

6.878(S) 

32.1 

10.390(l) 

10.687(7) 

9_627(7> 

9.832(2) 

7.921& 

b-316(4) 

9.405(S) 

14.563(S) 

20.606(5) 

8.011(4) 

3.708(2) 

24.096(13) 

14.700(4) 

x.5.73(1) 

17.24(2) 

lO.EOO(l~ 

9.752(10) 
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E-772(6) 

10.407C4) 
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114.82(2) 3120 4.4 5.1 
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I232 5.6 7.0 

90.97(l) 89.04(l) 97.21(l) 3711 6.5 

90.96(l) 2265 5.8 

861 4.2 4.6 

1345 3.2 3.7 

1130 7.0 7.9 

4148 5.2 7.4 

3443 5.3 7.8 

2654 8.9. 11.2 

109.09(2) 2398 3.1 

971 4.7 

-800 22 

106.994(E) 16.98. 7 

l13.U4<5) 93.330, 77.21(5) 1626 10.1 

103.66(3) 1376 3.2 4.2 
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1&3(l) ';i.176(2) 28.162<3) 92.6(l) 3389 5.9 397 
: 

9.16;(Z) -’ 16.983(3) 8.947:2) 91.46'(l) 96.34(l) 7i.O4(1) 4292 5.2 6.6 398 

9.5&(l) .31.802(3) ll.OO&(l) l22.4(7) 2197 5.4 399 
-_ 

l2.47~(1) 19.658(Z) 27.056(3) 92.53(l) -5599 6.4 400 

16.908(4) 8.641(Z) x2.759(5) 1066 4.1 401 

15.33 14.64 26.75 97.8 4645 7.9 402 
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.. ~~10.070(2) 45.!7_i(7) 8.075(l) 129.84(Z) 2470 6.2 403 

45.372- 12.593 10.058 1264 10 404 . 

16.858. 9.616 22.382. 92.11 2181 6.6 404 

'13.036<l2) 19.635(32) 11;180(8) 103.60(16) 72.10(9) 94.76[15) 3094 7.7 8.9 405 
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